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Preface

Every grea t philosoph y ha s s o fa r bee n th e self-confessio n o f it s origi -
nator, a  kind of unintentional, unconscious memoires. (Nietzsche, jenseits
von Gut  und  Bose)

I hav e a  vivi d an d happ y memor y o f m y firs t readin g o f Descartes , fo r
it wa s wit h unbounde d enthusias m tha t I  devoure d th e Discourse  o n
Method, sittin g i n the shad e of a tree i n the Borghese Gardens in Rom e
in th e summe r o f 1970 , jus t befor e I  starte d studyin g philosoph y a t
university. Bu t I  canno t honestl y sa y tha t m y enthusias m wa s fuelle d
by m y subsequen t undergraduat e course s o n Descartes , whic h simpl y
followed th e trad e winds , i n a n obsessiv e bu t completel y de -
contextualized way , throug h th e tire d ol d question s o f th e cogito  an d
the foundation s fo r knowledge . S o it was tha t m y interes t i n the earl y
seventeenth centur y cam e t o b e stimulate d b y Galile o rathe r tha n
Descartes, and i t was to Galile o that I devoted my main attention whil e
a research student at Cambridge in the mid-1970s. Whil e there, however ,
Gerd Buchdah l and John Schuste r revealed to m e a differen t Descartes ,
a mor e authenti c an d vastl y more engagin g one, whom I  only began t o
explore properl y te n year s later . I t i s this Descarte s who i s the subjec t
of thi s book , and I  warn readers—i f 'warn ' i s the righ t word, a s som e
may breath e a  sig h o f relief—tha t i t i s no t th e Descarte s fro m who m
philosophers hav e mad e suc h a  goo d livin g for decade s tha t the y wil l
find here . Bu t I  have no t simpl y se t ou t t o writ e th e histor y o f scienc e
or cultura l history . Descarte s is , after all , the figure who stand s a t th e
beginning o f modern philosophy , jus t as Plato stand s a t th e beginnin g
of ancien t philosophy. While I shall argue that his philosophical achieve-
ments ar e muc h mor e intimatel y linked to hi s interes t i n wha t subse -
quently hav e bee n considere d 'scientific ' question s tha n i s commonly
realized, m y ai m i s no t thereb y to tak e Descarte s ou t o f th e real m of
philosophy, bu t rathe r t o thro w ligh t o n ho w h e di d philosophy .

It is with som e trepidation tha t I  pursued this goal through th e genre
of intellectua l biography , eve n thoug h m y ow n earl y interes t i n philo -
sophy ha d bee n fire d b y Simon e d e Beauvoir' s incomparabl e intellec -
tual autobiography . Peopl e read intellectua l biographies with differen t
expectations, fro m th e naiv e attempt t o understand , a t a  distanc e as it
were, ho w a  'grea t mind ' works , t o attempt s t o mode l one' s ow n
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Preface
thought an d caree r o n tha t o f someone on e admires . Perhap s the mos t
famous exampl e o f modelling is Thomas Mann , who evidentl y tried t o
mirror i n hi s ow n intellectua l developmen t th e stage s i n Goethe' s in -
tellectual development , althoug h I  thin k ther e ar e ver y many les s ex -
plicit cases , and tha t biograph y generally has played an importan t rol e
in 'self-fashioning ' sinc e the nineteent h century . Thi s make s it a  rather
delicate genre, both fro m th e poin t o f the vie w of the reade r an d fro m
that o f th e writer . Self-fashionin g i s part o f th e rational e behin d read -
ing, an d perhap s behin d writing, intellectua l biographies, bu t an y self -
fashioning wil l hav e to b e ver y indirec t in th e presen t case . While th e
thesis of Jacques Le Goff, tha t modernity did not begi n and th e Middl e
Ages di d no t effectivel y ceas e unti l th e Frenc h an d Industria l Revolu-
tions, i s stronger tha n anythin g I  would wis h t o argu e i n thi s book , I
have no doub t tha t the cultur e in which Descartes lived an d worke d is
much mor e remot e fro m ou r ow n tha n i s commonly recognized . Thi s
has consequences for biography, because a biography explores the emo-
tional lif e o f it s subject , an d th e mor e remove d fro m ou r ow n cultur e
our subjec t is , the deepe r th e problem s abou t ho w w e ar e t o succee d
in thi s exploration . I  hav e trie d t o b e more responsiv e tha n m y pred-
ecessors t o th e difficultie s tha t thes e issue s raise , wit h th e resul t tha t
there i s much greate r concentratio n o n th e cultur e in whic h Descarte s
worked tha n on e find s i n earlie r biographies . Bu t I  a m als o ver y con -
scious o f th e problem s o f over-contextualization , an d I  hav e trie d t o
make sur e that neithe r the subjec t o f my biography , no r hi s contribu-
tion, slip s ou t o f focus .

Anyone writing on Descartes cannot fail to acknowledge the excellent
edition o f Descartes' work s b y Adam and Tannery , which appeare d i n
the firs t decad e o f this century, an d mor e recentl y in a  revised edition.
I a m gratefu l als o t o Joh n Cottingham , Rober t Stoothoff , Dugal d
Murdoch, an d Anthon y Kenny, The Philosophical  Works  o f Descartes
(3 vols. , Cambridge , 1985-91) , whic h ha s se t the standard s o f clarity
and accurac y i n th e Englis h translation o f Descartes . Althoug h I  have
generally given my ow n translations , o n a  number o f occasion s I  have
found tha t I  hav e no t bee n abl e t o improv e o n tha t o f Cottingha m
et al.,  and hav e followe d theirs .

In the course o f taking on the project , I  have inevitably run u p debt s
to too many people to acknowledge all those from whom I  have learned.
I have especially benefited fro m conversatio n an d correspondenc e wit h
Hans Aarslef , Davi d Armstrong , Gordo n Baker , John Bigelow , Keith
Campbell, Desmon d Clarke , Joh n Cottingham , Ji m Franklin , Hele n
Irving, Jamie Kassler , Tony Kenny , John Kilcullen , Katherin e Morris,
Lloyd Reinhardt, John Schuster , William Shea, Michael Shortland , John
Sutton, an d Joh n Yolton . A n earlie r versio n o f part s o f chapte r 4

vin



appeared in the Journal of the History of Ideas, vol. 52 (1992); but as
for m y other writings o n Descartes , I  have changed m y mind so signifi -
cantly ove r th e pas t tw o o r thre e years that al l of them are superseded
by th e presen t book .

Part o f th e wor k wa s don e whil e I  was a  visito r a t Corpu s Christ i
College, Oxford , i n the secon d hal f o f 1991, and I  would lik e to thank
the Universit y of Sydne y for grantin g me stud y leave a t thi s time , an d
the Presiden t an d Fellow s o f Corpu s Christ i fo r th e facilitie s the y of -
fered me . Th e projec t ha s bee n helpe d alon g enormousl y b y thre e
grants fro m th e Australian Research Council, which assisted me in num-
erous ways , includin g allowin g m e relie f fro m teachin g i n th e secon d
half o f 1993 , whe n th e boo k wa s complete d i n draft .

S. G ,
Sydney 1994 .
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Chronological Tabl e

1596 Bor n at La Haye (now Descartes) near Tours at his maternal grand -
mother's house , o n 3 1 March , thir d survivin g chil d o f Joachi m
Descartes, Councillo r a t th e Parliamen t o f Brittany , an d Jeann e
Brochard.

1597 Mothe r die s o n 1 3 May . Brought u p b y materna l grandmother ,
Jeanne Sain , a t L a Haye , wit h hi s elde r brothe r an d sister .

1600 Fathe r remarries . Descartes and hi s brother an d siste r remai n wit h
Jeanne Sain .

1606 Begin s a s a  boarde r a t th e Jesui t colleg e o f L a Flech e a t Anjou ,
where hi s elde r brothe r wa s probabl y alread y a  student .

1607 Fathe r move s wit h hi s ne w famil y an d Descartes ' siste r t o
Chatelleraut.

1610 Jeann e Sai n die s (lat e 160 9 o r 1610) .
1614 Leave s L a Fleche , wher e fro m 160 7 h e ha s bee n looke d afte r b y

the rector , Fathe r Charlet , wh o ha s acte d 'a s a  secon d father ' t o
him.

1614-1615 Move s t o a  hous e jus t outsid e Paris , shuttin g himsel f of f fro m
others an d quit e possibl y sufferin g a  nervou s breakdown .

1615-1616 Studie s law, and perhaps some medicine, at the University of Poitiers,
taking hi s baccalaureat e an d licenc e i n civi l an d cano n la w i n
November 1616 .

1616-1618 Descarte s possibl y spends late 1616 to the middle of 1618 in Paris .
1618 Goe s t o the Netherlands i n the summer of 1618 and joins the arm y

of Princ e Maurice o f Nassau a s a  gentlema n soldier . I n Novembe r
he meet s Isaa c Beeckman , wh o rekindle s hi s interes t i n scientifi c
matters. H e complete s hi s Compendium  Musicae,  an d present s i t
to Beeckma n a s a  Ne w Year' s gift .

1619 Begin s the year working intensel y on mathematical and mechanica l
problems unde r Beeckman' s encouragemen t an d guidance . Extan t
writings fro m thi s perio d includ e fragment s o n th e mathematica l
description o f fre e fall , an d a n importan t treatmen t o f hydrostati c
paradoxes, whic h represent s Descartes ' firs t excursio n int o micro -
mechanical explanation . Descarte s leaves the arm y of Maurice an d
plans a  journe y through German y t o joi n th e arm y o f Maximilia n
of Bavaria , setting ou t i n March. Earl y in 161 9 h e studie s propor -
tional compasses , and begin s t o formulat e a  theory of proportional
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Chronological Tabl e
magnitudes whic h wil l ultimatel y lea d hi m i n th e directio n o f
algebra. Variou s note s fro m thi s perio d ar e collecte d i n th e frag -
mentary Cogitationes  Privatae. During the course of 1620 Descartes
has contac t wit h Rosicrucians , includin g th e Rosicrucia n math -
ematician Johanne s Faulhaber . H e begin s a  mathematica l treatise ,
The Thesaurus  Mathematicus  o f Polybius  Costnopolitanus,  whic h
is soon abandoned , bu t i t i s likely that i t was t o b e concerned with
a 'universa l mathematics' , an d a n earl y draf t o f Rul e 4  o f th e
Regulae wa s probabl y composed a t thi s time . H e spend s the late r
part o f th e yea r statione d a t Ulm . Her e h e begin s t o formulat e a
general theory of method. Sometim e in November h e probably has
a nervou s breakdown , a s wel l a s hi s thre e famou s dreams .

162.0 Th e firs t si x month s o f 162 0 ar e probabl y spen t a t Ulm , bu t hi s
movements afte r tha t ar e no t known . H e begin s wor k o n hi s
Regulae, completin g th e firs t eleve n Rules , the n abandonin g th e
project. I n th e cours e o f 162 0 h e work s intensivel y in geometry ,
probably completin g a  wor k o n polyhedr a an d figurat e numbers ,
De Solidorum  Elementis,  an d i n optics . I n Novembe r h e make s
what h e late r refer s t o a s ' a wonderfu l discovery' , whic h i s prob-
ably hi s solutio n o f al l problem s resolvabl e i n term s o f cubi c o r
quartic equation s b y mean s o f a  circl e an d a  parabola .

1622-1623 Return s t o France , his whereabouts i n the intervenin g period un -
known. O n hi s arriva l in Paris , h e i s challenged to defen d himsel f
against charge s o f bein g a  Rosicrucian . H e sell s hi s property , lef t
to hi m b y hi s mother , i n th e proces s losin g seigneuria l rights an d
the titl e 'Seigneu r d u Perron' , whic h h e ha s hel d u p t o thi s time .
The proceed s fro m th e sal e provide a  regula r bu t modes t income .
He considers a legal/administrative career. The Studium bonce mentis
may dat e fro m thi s period .

1623-1625 O n 2 2 Marc h 1623 , h e set s ou t o n a  journe y to Italy , probabl y
spending som e considerabl e tim e i n Venice . H e return s i n Ma y
1625, an d agai n consider s (fo r the las t time ) a  lega l and adminis -
trative career .

1625-1626 Settle s i n Pari s o n hi s retur n fro m Italy . H e ha s regula r contac t
with Mersenne , wh o ha s publishe d detaile d criticism s of natural-
ism and i s advocating mechanis m as the appropriat e natura l philo-
sophy fo r th e ne w physics . In collaboration with others , Descarte s
works o n geometrica l optics, an d h e may hav e discovere d th e la w
of refractio n a s earl y a s 1626 .

1626-1628 Resume s wor k o n th e Regulae,  possibl y i n th e firs t instanc e by
reworking Rul e 8 , an d the n goin g o n t o th e ne w Rules , fro m 1 2
onwards. Her e som e of the philosophica l consequences o f his work
in optic s an d algebr a ar e explored , an d th e focu s i s now o n ques -
tions of the mechanisti c construal o f perceptual cognition, togethe r
with th e proble m o f legitimatin g mathematica l operations . Prob -
ably in 1628, Descartes finally abandons the Regulae.  During 1628
he make s visit s t o th e Netherlands , wit h a  vie w t o settlin g there.
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Chronological Tabl e
In November , h e attend s a  meetin g on Aristotelia n philosoph y a t
the residence of the papal nuncio an d gives a public announcement
of hi s own wor k o n method ; h e i s encouraged i n his researches by
Cardinal Berulle . A t th e en d o f 162.8 , h e leave s fo r th e Nether -
lands, wher e h e wil l remai n fo r th e nex t 2 0 years , albei t wit h
constant move s an d intens e secrec y abou t hi s address .

1619-1630 Begin s wor k o n a  numbe r o f metaphysica l questions , a s wel l a s
devising a  machin e fo r grindin g hyperboli c lenses . Fro m Augus t
162,9 onwards , othe r project s are graduall y abandoned a s he trie s
to explai n th e meteorologica l phenomeno n o f parheli a (multipl e
suns), which by the end of 1629 has grown into an attempt to
account fo r 'the whole physica l world'. In October 163 0 he writes
a lon g abusiv e lette r t o Beeckman , accusin g hi m o f claimin g th e
credit fo r bein g his teacher i n th e earl y years, an d break s off rela-
tions wit h him .

1630-1632 Descarte s move s t o Amsterda m a t th e en d o f 1630 , lodgin g wit h
his frien d Villesbressie u bu t generall y avoidin g visitors . Th e
Dioptrique an d th e Meteors  ar e completed i n draft , an d Descarte s
makes what will be his last major contribution t o mathematics , th e
solution o f Pappus ' locu s problem . Whil e i n Amsterda m h e visit s
butchers' shops daily to retrieve pieces for dissection . I n May 1632 .
he move s t o Deventer , partl y t o avoi d interruption s t o hi s wor k
and partl y to b e near hi s first disciple, Henry Reneri . He i s recon-
ciled wit h Beeckman . He work s intensel y o n physica l optics , th e
laws o f motion , an d th e outline s o f a  cosmology . Th e unfinishe d
draft o f th e Traite  d e l a lumiere  tha t ha s com e dow n t o u s prob -
ably date s fro m lat e 1632 .

1632-1633 Descarte s turns to the Traite  d e I'homme, setting out a  mechanisti c
physiology an d a  theor y o f th e bod y a s a n automaton . Betwee n
July and Novembe r 1633 , he prepares hi s treatises fo r publication ,
only t o hea r i n Novembe r o f th e Inquisition' s condemnatio n o f
Galileo, a t whic h point , i n obvious despair , h e abandon s plan s t o
publish. I n Decembe r 163 3 h e move s bac k t o Amsterdam .

1634-1636 H e prepare s fina l draft s o f th e Dioptrique  an d th e Meteors,  an d
starts to work o n a preface to them, which will become the Discours
de l a methode. In the Sprin g of 163 5 h e returns to Utrecht , wher e
Reneri is about to provide the first institutional teaching of Cartesian
natural philosophy . I n Augus t o f 163 5 hi s daughter , Francine , i s
born, he r mother havin g been a  maid a t the house where Descarte s
stayed i n Amsterdam . Th e Discours  i s written ove r th e winte r o f
1635/6 and th e Geometrie  i s put togethe r fro m earlie r drafts while
the othe r treatise s ar e bein g printed .

1637-1639 Descarte s moves to Leiden in March 163 6 to supervise publication
of th e Discours  an d th e thre e Essais,  which appea r i n June 1637 .
In August he moves t o the coasta l are a aroun d Haarlem , wher e he
remains unti l November 1639 . This i s one o f th e happie r periods
in hi s life , th e Discours  an d Essais  havin g bee n generall y wel l
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received. H e begin s t o tak e a n interes t in and possibl y even spend
time wit h hi s daughter .

1639-1640 Descarte s work s o n th e Meditationes,  an d begin s t o ge t involved
in a n acrimoniou s an d ver y publi c disput e wit h Voetius , whic h
raises a  numbe r o f religiou s an d ideologica l question s o f th e kin d
that h e wa s alway s concerne d t o avoid . Thi s i s to b e th e firs t o f
a numbe r of such public disputes that wil l dog him throughout th e
1640$. H e return s t o Leide n i n Apri l 164 0 t o supervis e a  prelim -
inary printin g of th e Meditationes.  I n September , Francine die s of
a fever .

1641-1643 Th e Meditationes  ar e publishe d i n 1641 , togethe r wit h si x set s o f
objections an d replies . Descartes moves to Endergeest , near Leiden.
After givin g up th e ide a o f writing a  dialogu e (L a Recherche  d e la
verite), an d settin g ou t hi s metaphysics and natura l philosophy i n
the for m o f a n extende d commentar y o n a  standar d scholasti c
textbook, h e begin s wor k o n a  comprehensiv e exposition o f hi s
philosophy i n textboo k form , th e Prindpia,  a t th e en d o f 1641 .
The secon d editio n o f th e Meditationes,  wit h a  sevent h se t o f
objections an d replie s an d a  lette r t o Dinet , i n whic h Descarte s
defends himsel f agains t attack s o n th e orthodox y o f th e Medi-
tationes., appears in 1642 , In response to Descartes ' lon g attack o n
him i n th e Epistola  a d Voetium,  publishe d in Ma y 1643 , Voetiu s
succeeds i n havin g the counci l o f Utrech t summo n Descartes , an d
he i s threatene d wit h expulsio n an d th e publi c burnin g o f hi s
books. H e seek s refug e i n th e Hague , wher e i s he abl e t o us e hi s
influence t o ge t the Princ e of Orang e t o interven e on hi s behalf . In
May 1643 , h e move s t o Egmon d d u Hoef .

1643-1646 Descarte s start s a n affectionat e an d fruitfu l correspondenc e wit h
Princess Elizabet h o f Bohemia , focusin g o n hi s accoun t o f th e
passions. Th e Principia,  fou r part s o f it s originall y projecte d si x
complete, i s published by Elzevier in middle of 1644 . In May 164 4
he travel s t o France , returnin g i n November t o th e Egmon d area ,
where he will be based until 1649. A good dea l of hi s time i s taken
up with dissectio n of animals and studying the medicinal properties
of plants . B y 164 6 h e ha s a  draf t o f th e Passions  d e I'ame  com-
plete. Elizabet h moves t o Berli n i n Augus t 1646 , an d Descarte s i s
never to se e her again , although thei r correspondence continues . At:
the en d o f 1646 , Quee n Christin a o f Swede n initiate s a  corre -
spondence wit h Descarte s throug h Chanut , a  Frenc h diploma t
attached t o th e Swedis h court.

1647-1649 Descarte s i s condemne d b y Reviu s an d othe r theologian s a t th e
University o f Leide n i n Marc h an d Apri l 1647 , an d h e travel s i n
France from June to September 1647 . While there he meets Hobbes ,
Gassendi, an d Pascal . French translation s o f the Meditationes  an d
the Principia  are publishe d in 1647 , and hi s attack o n hi s erstwhile
disciple Regius, the Notae  in Programma, appeared at the beginning
of 1648 . On 1 6 April 1648, he i s interviewed on hi s philosophy by
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a youn g Dutc h student , Burman , who keep s a n invaluabl e recor d
of th e interview . I n Ma y 164 8 h e return s t o Pari s ye t again , thi s
time t o tak e u p a  pension fro m th e king , but Pari s is in the middl e
of politica l turmoil , and h e return s t o th e Netherland s i n August .

1649-1650 A t the end of February 1649, Descartes i s invited to Sweden , to th e
court o f Queen Christina , and h e finally accepts i n July, embarking
on 3 1 August . The Passions  de  I'ame  appear s i n Novembe r 1649 .
Early in the new yea r he contracts pneumonia , from which h e dies ,
in Stockholm , on n Februar y 1650 .
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Introduction

Since th e eighteent h century , ther e ha s bee n i n circulatio n a  curiou s
story abou t Descartes . I t i s said tha t in late r lif e h e was alway s accom -
panied i n hi s travel s b y a  mechanica l life-size d femal e dol l which , w e
are tol d b y one source , h e himsel f had constructe d 't o sho w tha t ani -
mals ar e onl y machine s an d hav e n o souls' . H e ha d name d th e dol l
after hi s illegitimat e daughter , Francine , an d som e version s o f event s
have i t tha t sh e wa s s o lifelik e tha t th e tw o wer e indistinguishable .
Descartes an d th e dol l wer e evidentl y inseparable , an d h e i s sai d t o
have slep t wit h he r encase d i n a  trun k a t hi s side . Once , durin g a
crossing ove r th e Hollan d Se a som e tim e i n th e earl y 16408 , whil e
Descartes wa s sleeping , the captai n o f th e ship , suspiciou s abou t th e
contents o f the trunk, stol e into the cabin and opene d it . To his horror,
he discovere d th e mechanica l monstrosity , dragge d he r fro m th e trun k
and acros s the decks , an d finall y manage d t o thro w he r into th e water .
We ar e no t tol d whethe r sh e pu t u p a  struggle .

This stor y ha d a  wide currency in the nineteent h an d earl y twentieth
centuries, a t on e stag e bein g take n a s a  them e fo r a  nove l b y Anatol e
France. I t exist s i n a  numbe r o f versions , som e o f the m explicitl y
fictional, som e purportin g t o b e factual , an d th e detai l varie s quit e
considerably fro m versio n t o version. 1 S o fa r a s I  ca n tell , th e stor y
originates n o earlie r than th e eighteent h century , an d i t receive d mos t
attention i n a n er a preoccupie d wit h th e theorie s o f L a Mettrie , th e
French Enlightenmen t philosophe  who , i n hi s infamou s L'Homme
Machine (1747) , ha d extende d th e ide a o f animal s bein g automata —
developed b y Descartes i n hi s L'Homme—to huma n beings , offerin g a
materialist accoun t o f the mind , an d suggestin g tha t Descarte s himsel f
had hel d such a  view, bu t tha t judiciou s self-censorship had prevente d
him making the theory public. 2 There is, in fact , absolutel y no evidence
that an y version o f the stor y i s true. It s origins are rathe r obscure , bu t
by th e secon d hal f o f th e eighteent h centur y i t wa s a  propagand a
weapon i n the fight against La Mettrie's materialism, Descartes himsel f
being see n a s the ultimat e instigato r o f this perniciou s doctrine . Give n
this context , th e stor y ha s al l th e element s o f propaganda , includin g
that favourit e propagand a weapon , sexua l innuendo , an d I  hav e littl e
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doubt tha t i t originate d a s a  too l o f th e eighteenth-centur y struggl e
against materialism .

More recently , th e charg e tha t i s made agains t Descarte s i s not tha t
he was a  closet materialist 3 but tha t h e inaugurated, i n the modern era ,
a disastrou s separatio n o f min d an d body , whic h ha d th e effec t o f
relegating th e bod y fro m seriou s philosophica l consideratio n an d iso -
lating th e min d i n a  purel y intellectua l realm . Th e mind/bod y separa -
tion ha s an enormous number of ramifications, and on e to which som e
modern commentator s hav e draw n attentio n i s the wa y i n whic h th e
mind/body distinctio n i s intimatel y tie d i n wit h th e reason/emotio n
distinction. Th e argumen t i s alon g th e line s tha t th e emotiona l life ,
which depend s upon the exercise of the passions (somethin g that occurs
when th e bod y act s o n th e min d i n Descartes ' account) , i s absent fro m
the rationa l mind ; an d becaus e emotiona l question s wer e traditionall y
treated a s par t o f th e femal e domain , ther e wa s a  correspondin g as -
sumption tha t reason wa s presen t t o a  lesser degree , o r eve n absent, in
women. A s one recent write r put s it , 'w e owe to Descarte s a n influen -
tial and pervasive theory o f mind, whic h provides support for a  power -
ful versio n o f the sexua l divisio n o f menta l labour . Wome n hav e been
assigned responsibility for that realm of the sensuous which the Cartesian
Man o f Reaso n mus t transcend , i f h e i s t o hav e tru e knowledg e o f
things'.4 O n thi s reading , th e imag e o f man-machine i s replaced, a s i t
were, b y that o f woman-machine, fo r Descarte s ha s no t onl y excluded
a whole realm of life from rationa l thought , bu t he has excluded wome n
from rationa l though t i n th e sam e process , effectivel y treatin g the m
as mer e bodies , tha t is , fo r him , machines . And , quit e independentl y
of thi s lin e o f argument , Julia n Jayne s ha s speculate d tha t Descarte s
may hav e name d hi s daughte r Francin e afte r th e Francin i brothers ,
who wer e responsibl e fo r creatin g th e mechanica l movin g statue s o f
gods an d goddesse s in th e grottoe s unde r th e Roya l Garden s a t Saint -
Germain.5 This ide a carrie s with i t overtones o f Descartes constructin g
his daughter o n the model of a mechanical doll. And in a more explici t
way, a  lat e nineteenth-centur y biograph y o f Descartes , i n a  popula r
'Philosophic Classic s fo r Englis h Readers ' series , makes th e clai m tha t
Descartes' interes t i n hi s daughte r (an d b y implicatio n wome n gener -
ally) wa s purel y scientific , maintainin g tha t i t wa s n o acciden t tha t
Descartes' daughte r was conceived in 1634, the very year when Descartes
was working on his treatise on the formation of the foetus, for this was
simply par t o f a  scientifi c experiment , whereb y Descarte s 'carrie d hi s
theory o f betes-machines  a  ste p highe r tha n h e confesse d i n public' ,
and hi s sexual 'adventure ' was 'merely the result of scientific curiosity'.6

And commentators have not bee n content to limit his scientific curiosity
in betes-machines  t o foetuses : a s recently as five years ago , a  writer on
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Descartes confidentl y tells us tha t h e alienate d his wif e (Descarte s was
in fac t neve r married ) b y experimentin g o n th e famil y dog. 7

Descartes' almos t canonica l statu s ha s le d t o hi s though t bein g as -
similated t o a  rang e o f very differen t philosophies , an d pu t t o a  wid e
variety o f differen t an d ofte n incompatibl e uses . More tha n an y othe r
modern philosopher , h e ha s bee n fashione d accordin g t o th e philo -
sophies o f the time and interpreted accordingly , a fashioning that place s
him a t th e root s o f particula r moder n developments , an d ha s ofte n
created image s of a  particular persona?  Although the ide a of Descarte s
as th e 'fathe r o f moder n philosophy ' is , I  suspect , on e tha t ha s it s
origins i n nineteenth-centur y historiograph y o f philosophy , i t i s un -
deniable that h e ha s ha d a  pivota l rol e i n philosophica l thinkin g sinc e
the middle of the seventeenth century. This pivota l role arises, however ,
at leas t i n par t a s a  resul t o f various kinds o f philosophica l an d othe r
investments that late r thinker s an d teacher s hav e mad e in him. Indeed ,
it i s this , rathe r tha n ne w discoverie s abou t Descarte s o r occasiona l
lapses i n scholarshi p (althoug h bot h d o occur) , tha t goe s furthes t to -
wards explainin g why what wil l be treated a s core Cartesian doctrines in
one er a wil l ofte n b e replaced b y somethin g quit e differen t i n another .

It i s easil y forgotte n jus t ho w controversial , reviled , an d celebrate d
a figur e Descarte s was , no t onl y i n hi s ow n lifetime , bu t fo r th e nex t
150 year s o r so . Although ther e wa s n o strictl y Cartesian schoo l afte r
Descartes' death, 9 it is a striking fact that even in areas where Descarte s
had ha d littl e o r nothin g t o say , hi s nam e an d idea s wer e evoked ;
virtually anyon e i n virtuall y an y are a wh o considere d themselve s a n
innovator i n Franc e in th e secon d hal f o f th e seventeent h century , for
example, invoke d Cartesianis m i n some way. 10 O n th e othe r hand , hi s
writings wer e place d o n th e Inde x o f Prohibited Book s i n 1663 , Loui s
XIV renewe d a  ba n o n th e teachin g o f Cartesia n philosoph y i n 1685 ,
and ther e was extensiv e oppositio n t o Cartesianis m i n the universities
in Franc e righ t int o th e eighteent h century . Cartesian s wer e exclude d
from th e Academi c de s Sciences , an d althoug h th e Frenc h authorities
allowed Descartes ' bod y t o b e returned t o France , durin g th e reburia l
service i n Jun e 166 7 a n orde r cam e fro m th e Cour t forbiddin g th e
pronouncement o f th e funera l oration. 11 Th e Frenc h Enlightenmen t
philosophes seize d o n hi m a s thei r hero , d'Holbach i n hi s Systeme  de
la nature  o f 177 4 declaring that Descarte s wa s rightl y accused o f athe -
ism becaus e 'h e ver y energeticall y destroye d th e wea k proof s o f th e
existence o f Go d tha t h e gave' , an d d'Alember t i n 177 8 seein g him a s
revolutionary, a s 'on e o f th e chief s o f th e conspirator s wh o ha d th e
courage t o rais e th e banne r agains t a n arbitrar y an d despoti c power ,
and who , i n preparing a  brillian t revolution , laid th e foundation s of a
government mor e jus t an d happie r tha n an y eve r see n established'. 12
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Cartesianism was i n fac t develope d into a  specifi c socia l philosoph y a t
an earl y stage , an d Francoi s Poulai n d e l a Barre , i n hi s Discours
physique de  moral de  I'egalite des deux sexes,  ou  I'on voit ['importance
de s e defaire  de s prejugez  (1673) , applie d th e 'metho d o f doubt ' an d
the doctrine o f clear and distinc t ideas to th e prejudices of the day , and
unmasked th e falsit y o f on e o f th e greates t o f thes e prejudices , th e
inequality o f women , offerin g on e o f th e firs t an d mos t articulat e de -
fences o f feminism in the early modern era. 13 Indeed, there was a  grou p
of wome n thinkers—whic h include d Descartes' niece , Catherine—wh o
in th e 1670 3 develope d a  versio n o f Cartesia n philosoph y i n whic h
Cartesianism was proposed a s an alternative (wit h women particularl y
in mind) to th e philosophie s of the school s an d Academie. 14 And while
the us e t o whic h th e Enlightenmen t thinker s pu t Descarte s ca n b e
explained partl y b y their associatio n o f intellectua l with politica l radi -
calism, th e appropriatio n o f Cartesianis m i n th e caus e o f th e Enlight -
enment idea of 'progress' , if not quit e as wild a s i t may seem 15, is none
the les s somethin g tha t woul d hav e bee n alie n t o Descartes .

As wel l a s i n politics , Descartes ' influenc e wa s eviden t i n th e arts ,
another topi c on which he never published a word. In late seventeenth-
century Frenc h ar t theory , th e Academi c school no t onl y develope d a
theory o f representatio n o f facia l expressio n base d o n th e Cartesia n
theory o f the passions, 16 bu t als o defende d th e primac y o f shap e ove r
colour o n explicitl y Cartesia n grounds—extensio n bein g a  rea l prop -
erty o f bodies whereas colou r wa s not—and treated colour a s a dange r
that could seduce one into turning away from th e truth.17 Even in areas
such a s architectura l theory , variou s connection s wit h Cartesianis m
were made,18 and it is not too difficul t t o detect the influence of Descartes
in Rameau's Traite  d e I'barmonie (1722) , the fundamenta l textbook on
musical theor y o f th e eighteent h century. 19 Perhaps mos t surprisin g of
all, give n Descartes ' stron g adherenc e t o Catholicis m an d hi s genera l
avoidance o f theologica l questions , i s th e us e o f Cartesianis m b y a
number o f Calvinis t theologians i n th e secon d hal f o f th e seventeent h
century.20

One are a wher e h e ha d publishe d a  grea t dea l wa s natura l philo -
sophy, and his immediate influence here was immense: the Essais and th e
Principia forme d th e startin g poin t fo r al l serious work i n thi s are a i n
the middl e decades o f the seventeent h century.21 There  wa s a  thrivin g
Cartesian tradition, and Newton, the success of whose work wa s largely
responsible fo r th e demis e o f Cartesianis m late r i n th e century , wa s
himself a  Cartesia n i n th e earl y 16605 , befor e h e develope d hi s ow n
distinctive natural philosophy. Nevertheless, both Cartesia n physics and
Cartesian natura l philosoph y came unde r intens e criticis m fro m th e
later seventeent h century onwards . Descartes' theor y of vortices, which
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provided a  fundamental , mechanistic accoun t o f planetary orbits , wa s
destroyed b y Newton i n Boo k I I of hi s Principia,  an d hi s advocac y o f
a hypothetica l metho d wa s increasingly criticized, especiall y by English
natural philosopher s i n the wake o f Newton's rejection o f hypothetical
reasoning i n science. 22 A  secon d featur e o f Descartes ' approach , hi s
commitment t o mechanism , ha d a  mor e comple x reception . Mech -
anism i n physics did no t alway s mean the sam e thing t o al l writers. I n
its mid-seventeent h centur y manifestatio n i t involve d the reductio n o f
dynamics t o kinematics , an d a s area s o f physics othe r tha n mechanic s
came to b e studied closel y in the eighteent h century, i t also came t o b e
interpreted a s th e reductio n o f al l physica l phenomen a t o mechanics .
This wa s initiall y restricte d t o magnetis m an d the n gravitation , bu t
later cam e t o cove r area s suc h a s electricity . No t ever y suc h attemp t
can b e construed a s Cartesian , bu t man y were . I n th e eighteent h cen-
tury, fo r example , ther e wer e a  numbe r o f attempt s t o develo p a
Cartesian alternativ e t o Newtonianis m whic h trie d t o restructur e
Newtonian physic s i n term s o f a  broadl y Cartesia n natura l philoso -
phy.23 Thes e becam e les s an d les s plausibl e a s th e centur y progresse d
and th e fundamenta l natur e o f non-mechanica l force s becam e appar -
ent.24 I n physiology , on th e othe r hand , wher e mechanis m was almos t
exclusively associated wit h Descartes, it took th e for m of the mechani -
cal modellin g o f biologica l entitie s an d processes . Her e Cartesianism ,
which i n this area effectively becam e a type of materialist reductionism,
was an immense success throughout th e eighteenth and nineteenth cen-
turies. As late as 1901, the British physiologist Si r Michael Foste r coul d
write tha t Descartes ' account , wit h ver y littl e chang e i n detail , 'an d
some o f that hardly more than a  change in terminology would conver t
that expositio n int o a  statemen t o f moder n views'. 25

By the end of the eighteenth century Descartes had begu n to become ,
first, domesticated—the fact tha t this occurred around th e same time as
the beginning s o f th e ide a o f Descarte s a s th e 'father ' o f moder n phi -
losophy i s perhaps no t wholl y accidental—an d then revere d (a s fathers
tend to be) . This came about a s the result of the conversion of Descartes
into a 'philosopher', that is , into an epistemologist, and into the founde r
of a  philosophical school . The transformation occurre d in a  number of
stages: Malebranche put a much more epistemological gloss on Descartes '
doctrines tha n Descarte s himsel f did , an d h e playe d a  significan t role
in turning philosophy in the direction o f epistemology in the lat e seven-
teenth and eighteent h centuries , particularly because British eighteenth-
century philosopher s tende d t o rea d Descarte s ver y muc h throug h
Malebranche.26 Thi s proces s wa s helpe d alon g b y th e contras t tha t
Voltaire an d other s dre w betwee n Descarte s an d Locke , a  contras t i n
which compatibilit y wit h Newtonianism , rathe r tha n epistemological
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and metaphysica l question s i n their ow n right , playe d the mos t signifi -
cant role , althoug h th e doctrin e o f innat e idea s forme d a  convenien t
dividing line . I n th e lat e 17205 , Voltair e wrote :

Our Descartes , bor n t o uneart h th e error s o f antiquity, and t o substitut e his own ,
spurred o n b y a  systematising mind tha t blind s the greates t o f men, imagined tha t
he ha d show n tha t th e sou l i s the sam e thin g a s thought , jus t a s matte r fo r hi m
is the same thing as extension. He maintained that we are constantly thinking, that
the sou l come s int o th e bod y alread y endowed wit h al l the metaphysica l notions ,
knowing God , space , the infinite , havin g every abstrac t idea , in short ful l o f learn-
ing, whic h i t unfortunatel y forget s o n leavin g its mother' s womb. 27

This somewha t partisa n summary , which focuse s o n the kinds o f ques-
tion tha t Lock e took issu e with i n Descartes' work—th e context i s that
of a  lette r o n Locke—indicate s clearl y ho w Cartesianis m wa s bein g
read i n th e eighteent h century. 28 Th e decisiv e version o f thi s transfor -
mation o f Descartes ' wor k occurre d abov e al l i n th e nineteent h cen -
tury, however, in the work o f Kuno Fischer, who supplie d the definitiv e
version o f the moder n accoun t o f the developmen t o f philosophy i n th e
seventeenth an d eighteent h centuries. 29 Basically , thi s accoun t di d tw o
things. First , i t identifie d philosoph y sinc e th e seventeent h centur y a s
being fundamentall y epistemology, wherea s prio r t o th e seventeent h
century i t ha d bee n fundamentall y metaphysics . Secondly , i t marke d
out th e seventeent h centur y a s beginnin g a ne w er a i n philosophy: th e
old Platonist/Aristotelia n dichotom y (whic h Kan t ha d worke d with ,
for example ) i s replaced b y a  ne w one , reflectin g the fac t tha t a  ne w
beginning had bee n made . Thi s ne w dichotomy wa s one betwee n com -
peting an d mutuall y exclusive epistemologies , rationalis m an d empiri -
cism, the former basing everything on truths of reason, th e latter basing
everything o n experientia l truths. 30

In common wit h a n increasin g number o f commentators , I  shall no t
be following thi s historiographi c model , fo r th e identificatio n of philo-
sophy wit h epistemolog y would , I  believe , have bee n wholl y alie n t o
Descartes. I t serve s both t o mislea d u s a s to wha t hi s intellectua l con-
cerns were , an d a s t o th e rol e epistemolog y play s i n relatio n t o hi s
other concerns . A n intellectua l biograph y o f Descarte s ha s a  specia l
responsibility to tak e car e ove r suc h question s o f interpretation, fo r it s
aim is to reconstruct th e development of his thought, no t to reconstruc t
what h e might hav e answered t o issue s on whic h ha d n o views , eithe r
because these are peculiarly modern issues , or (mor e likely) becaus e the
context withi n whic h h e was writin g mad e certai n approaches , whic h
now see m to us promising, so wholly unsatisfactory as to b e not wort h
pursuing. But having said this, I should warn tha t I  am no t advocatin g
'going native' . Ther e ar e som e situation s i n whic h hindsigh t proves
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invaluable. On e suc h case , I  believe , is the developmen t o f Descartes '
views o n cognition . I n th e mi d 1630 5 Descartes abandone d a  natural-
istic approac h t o question s o f cognitio n i n favou r o f on e whic h wa s
directed b y a sceptically driven epistemology. H e ha d neve r considered
that hi s naturalisti c accoun t woul d tel l th e ful l stor y eve n i n th e cas e
of perceptua l cognition , an d h e ha d supplemente d i t wit h a n accoun t
of perceptua l cognitio n a s th e cognitio n o f signs ; bu t h e neve r devel-
oped thi s beyon d a  few remarks i n the firs t chapter o f Le Monde,  an d
the connectio n betwee n hi s account s o f th e psychophysiolog y o f per -
ceptual cognitio n an d perceptua l cognitio n a s a  kin d o f interpretatio n
was neve r se t out i n a  satisfactor y way. Moreover , a t n o stag e di d he
believe tha t huma n perceptua l cognition , stil l les s huma n behaviour ,
could b e explaine d full y withou t referenc e t o a n immateria l intelli -
gence. Nevertheless , wha t h e offere d i n hi s writings o f th e i6zo s an d
early 1630 5 was a strongly naturalistic account o f perceptual cognition .
From th e Discours  (1638 ) onwards , however , hi s accoun t o f huma n
perceptual cognitio n wa s t o chang e directio n radically , an d wa s t o
become largel y dominate d b y question s derivin g fro m th e projec t o f
legitimation, a  projec t drive n b y th e ide a tha t insigh t int o question s
of cognitio n wa s ultimatel y t o b e gaine d b y considerin g th e kind s of
threat pose d t o knowledg e b y scepticism , an d providin g knowledg e
with a  foundatio n tha t protecte d i t fro m this. 31 This projec t gradually
gathered momentum i n subsequent philosophical thought, especiall y in
eighteenth-century Britain , s o tha t th e naturalisti c psychophysiolog y
that characterize s Descartes' discussio n o f cognitio n i n th e 1620 8 an d
early 1630 8 was ignored , a s the mind-body problem, particularly in the
guise o f the 'vei l o f perception ' doctrine , too k over . Ther e i s an iron y
here in that, in the twentieth century , two development s have occurred
which hav e no t onl y cause d a  reversa l o f th e fortune s o f traditiona l
sceptically driven epistemology, bu t hav e resulted i n the two area s tha t
Descartes ha d begu n t o abando n i n th e 1630 5 bein g pursue d wit h a
new vigour . First , th e questio n o f interpretatio n receive d a  ne w leas e
of lif e wit h th e wor k o f Frege , an d the n Wittgenstei n an d Husserl , t o
the exten t tha t question s o f meaning an d interpretatio n cam e to usur p
epistemology i n attempt s t o understan d ou r cognitiv e relatio n t o th e
world.32 Secondly, advances in understanding brain functions , 'artificial
intelligence' (a t leas t fro m Turin g machine s onwards) , an d th e are a of
cognitive science generally revealed that avenues that would have seemed
a dead en d to seventeenth-century thinkers opened u p the possibility of
a genuinely naturalistic theory o f cognitive functions. 33 I n othe r words,
projects that Descartes abandone d a t least in part because the resources
available t o hi m mad e the m loo k lik e dea d end s have , with a  change
in resources, now com e to look promising. This gives an urgenc y to th e
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question o f wh y exactl y thes e wer e abandone d an d wh y the y wer e
replaced wit h a  scepticall y drive n epistemology , an d prompt s u s t o
delve muc h mor e deepl y int o thi s questio n tha n w e migh t hav e wer e
we t o se e ourselves stil l i n th e traditio n o f a  scepticall y driven episte -
mology. Th e ai m i s not t o sho w th e exten t t o whic h Descarte s wa s a
'precursor' o f modern cognitiv e science— a pointless exercise , o f no us e
in understandin g anything—bu t t o sho w wh y a  particula r approach ,
which we now have good reaso n to take seriously , seeme d attractive t o
Descartes, onl y t o b e abandoned .

A biography , a s oppose d t o simpl y a  stor y abou t th e lif e o f someone ,
is somethin g tha t explore s th e emotiona l lif e o f it s subject ; an d a n
intellectual biograph y i s something tha t throw s ligh t o n tha t subject' s
intellectual pursuits , no t merel y b y tryin g t o establis h a  sequenc e o r
chronological orde r i n thos e pursuits , bu t b y tryin g t o establis h a  ra -
tionale for them bot h i n terms of the subject' s motivations an d i n terms
of a  specifi c cultura l an d intellectua l contex t withi n whic h thos e
motivations ar e shape d an d bea r fruit . I  hav e tried t o dea l wit h thre e
general question s i n thi s biography . Th e firs t i s tha t o f th e relatio n
between Descartes ' persona l developmen t and th e cultural environment
in whic h h e live d an d worked ; th e second , th e relatio n betwee n
Descartes' persona l developmen t an d hi s intellectual development; an d
the third, the relation betwee n hi s intellectual pursuits an d th e cultura l
and intellectua l environment in which the y were pursued. I n each case ,
it seems to me, what one must avoid is reduction or conflation. Descartes'
personal an d intellectua l developmen t ar e no t th e sam e thing , eve n
though the y ar e ver y closel y related afte r lat e 1618 . Nor ca n hi s intel-
lectual achievement s b e treate d simpl y a s th e product s o f a  particula r
intellectual, cultural , an d scientifi c environment , althoug h I  do believ e
that i f one doe s no t understan d thi s environment , an d i n som e depth ,
then n o prope r understandin g o f Descartes ' wor k i s possible . Finally ,
Descartes' ow n persona l developmen t i s not sui  generis,  bu t no r i s he
simply a  produc t o f a  particula r kin d o f family , o r o f th e Jesui t edu -
cation system , o r o f Catholi c gentleme n an d scholar s o f hi s age , o r
whatever.

On th e firs t question , biography , i f pursued properly, ca n b e a  goo d
genre fo r explorin g som e difficul t question s abou t ho w th e emotiona l
and intellectua l lif e o f a  subjec t ar e related , and thereb y offerin g som e
insight int o th e natur e o f subjectivity . Th e genr e o f biograph y canno t
remain untouche d b y the increase d attentio n t o th e problem s o f sub -
jectivity, whic h ha s mad e i t bot h mor e a  problemati c and , I  believe ,
more rewardin g genre . A majo r proble m i s that a  biograph y explore s
the emotiona l lif e o f its subject , an d th e tool s fo r the exploratio n of th e
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emotions tha t w e hav e wer e develope d largel y fro m th e en d o f th e
nineteenth centur y onward s and , I  believe , necessaril y bea r ver y dee p
and ineradicabl e trace s o f thei r cultura l origins . I f one i s to b e guided
by th e understandin g o f the emotion s tha t psychoanalysi s an d relate d
disciplines hav e yielded , th e benefit s are t o b e reaped no t throug h th e
formulaic genr e o f psychobiography , bu t b y usin g thi s understandin g
to rais e question s tha t migh t no t otherwis e hav e occurre d t o us , an d
which aler t u s t o dimension s o f Descartes ' characte r an d personalit y
that woul d otherwis e remai n hidden . I  shal l b e concerne d t o giv e a n
account o f Descartes ' persona l developmen t principall y in terms o f th e
kinds o f self-image s tha t h e forge d fo r himsel f an d trie d t o convey ,
both i n hi s writing s an d i n hi s persona l conduct , an d t o examin e th e
tensions i n these self-images . But this i s not a  completely self-containe d
question, fo r suc h self-images , in Descartes ' case , revolv e around, an d
result in, intellectual questions. Descarte s live d an unhappy an d indeed ,
for som e considerabl e periods , a  rathe r disturbe d life . Thi s i s some -
thing he made ever y effort t o den y or disguise , and th e means he chose
were intellectual . Hi s source s o f pleasur e wer e few , bu t intellectua l
achievements figure prominently amongs t these , and these achievement s
were elevate d int o virtuall y the onl y for m o f worthwhile pursuit , i n a
way tha t goe s wel l beyon d a  commitmen t t o a  'lif e o f th e mind' , fo r
example. Thi s provide s a  seriou s challeng e t o th e biographer , a s i t
poses i n stark term s th e questio n whethe r hi s intellectua l developmen t
can b e use d t o illuminat e hi s persona l development , an d vic e versa .
Here w e fac e a  genuinely difficul t interpretativ e problem . W e ar e con -
strained t o us e largel y th e sam e materials , namel y hi s writing s an d
correspondence, t o reconstruc t bot h th e though t o f th e philosophe r
and scientist , an d th e personalit y an d persona l developmen t o f a  psy -
chological subjec t wh o wil l inevitabl y have concern s no t reflecte d in ,
and perhap s inexpressibl e in , hi s scientifi c and philosophica l writings ,
and wh o may , indeed , hav e all kinds of personal belief s i n conflict with
what he writes, arising fro m a  variety o f reasons, from the unconscious
nature o f thes e belief s t o self-censorshi p fo r religiou s o r politica l rea -
sons. What we have to se t out, an d tak e car e no t t o ru n together , ar e
these questions: Wha t self-image s were available in the culture in which
Descartes lived ? Which o f these image s did he take u p an d (i n as much
as i t i s possibl e t o answe r thi s question ) wh y di d h e tak e u p these ?
How ar e the y expresse d i n hi s ow n writings , an d t o wha t exten t d o
they shap e hi s concerns ?

But i n raising thes e question s w e have t o exercis e grea t caution , fo r
we ar e makin g a n assumptio n that , i n understandin g a  subject' s
motivations, thi s understandin g wil l ultimatel y take th e for m o f a n
understanding of that subject' s psychology. This may b e an assumptio n
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requiring significan t qualificatio n i n th e cas e o f a  seventeenth-centur y
figure. Le t m e explai n wha t I  mean . Recentl y I  hear d someon e wh o
teaches actin g complainin g abou t th e difficult y tha t actor s wh o hav e
been brough t u p i n a  naturalisti c tradition hav e i n playing parts fro m
the classical and the sixteenth- and seventeenth-century repertoire. What
they d o i s to tr y t o captur e th e psycholog y o f the character , an d the n
having built up an image of how the character thinks and behaves , they
take o n the persona  o f the characte r an d pla y the part . But , while thi s
may b e the kin d o f thing needed fo r nineteenth - and twentieth-centur y
drama, i t doe s no t alway s wor k wit h th e dram a o f earlie r periods . I n
the classical Greek drama, fo r example, the thing that primarily motiv-
ates th e character' s behaviou r will b e a  violatio n o f the natura l orde r
of things , an d thi s i s stil l a n ingredien t i n seventeenth-centur y drama.
Here we have something whic h loses al l meaning if it i s translated int o
a purel y psychologica l struggle , s o tha t wha t i s writte n a s a  traged y
becomes a  melodrama . Ther e i s a  lesso n t o b e learne d fro m this . I f a
purely psychologica l interpretatio n o f Racine' s Phedre,  fo r example ,
fails t o conve y what i t i s tha t th e pla y i s about , makin g nonsens e o f
the tragic elements , i s it not possibl e that a  purely psychological inter -
pretation o f the motivations of a biographical subjec t working i n much
the sam e culture as Racine wil l correspondingly fai l t o captur e what i s
at issue ? I t i s no answe r t o sa y that dram a deal s with fictiona l charac-
ters wh o ca n represen t al l kind s o f things , wherea s biograph y deal s
with actua l historica l figures , fo r ther e i s surel y some connectio n be -
tween ho w on e conceive s o f wha t motivate s on e an d ho w on e repre -
sents motivation s dramatically . I f th e purel y psychological readin g o f
Racine's play transforms Phedre's tragic dilemma into something essen-
tially n o differen t fro m th e persona l trauma s agonize d ove r i n a  soa p
opera, d o w e ris k transformin g biography into soa p oper a i n writin g
about Descartes ' lif e a s simply the lif e o f his psyche? I think we do, an d
the biographe r o f Descartes ha s t o b e much more carefu l abou t wher e
the lin e between 'public ' an d 'private ' i s drawn, an d ho w sharpl y i t is
drawn, than th e biographe r o f a twentieth-century figure, for example .
'Descartes' private life ' i s just no t a  topic that makes any sense beyond
a certai n ver y elementary point.

On the second issue , that of the relation betwee n Descartes ' persona l
and intellectua l development , th e questio n arise s o f th e purpos e o f
tracing hi s intellectua l development . Th e neglec t o f philosophers '
intellectual developmen t i n Anglophon e philosoph y i s peculiarl y
selective: n o on e woul d ru n togethe r earl y an d lat e Plato , an d mos t
would distinguis h earl y an d lat e Aristotl e afte r th e pioneerin g wor k
of Jaeger;34 and n o on e would run togethe r earl y and lat e Wittgenstein,
or eve n earl y an d lat e Russell . Bu t i n th e cas e o f seventeenth - an d
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eighteenth-century philosophy , ver y littl e car e i s take n t o understan d
the developmen t o f an d change s i n doctrin e i n th e wor k o f individual
philosophers. Commentator s o n Descarte s i n th e twentiet h century ,
especially (bu t b y n o mean s exclusively ) i n Anglophon e philosophy ,
have no t take n muc h notic e o f Descartes ' intellectua l development ,
assuming tha t th e Discours  d e l a methode  (1638) , th e Meditationes
(1641), an d th e Passions  d e I'ame  (1649 ) someho w captur e an d su m
up th e whol e o f hi s thought. 15 An d indeed , i n a n influentia l commen -
tary, Martial Gueroult made the Meditationes into a canonical text
against whic h al l Descartes ' othe r writing s mus t b e measured. 36 Thi s
homogenization o f hi s though t ha s resulte d i n man y misconception s
about wha t Descarte s was tryin g to achiev e and wh y he employed th e
means h e did , a s wel l a s i n a  neglec t o f significan t change s i n hi s
doctrines. A t it s worst, i t ma y lea d to a  complete misunderstandin g of
the impor t o f particular doctrines, whic h ar e read i n terms o f a  general
tradition rathe r tha n i n term s o f Descartes ' aim s i n proposin g them ,
aims that can b e captured mor e accuratel y by looking a t the genesi s of
the doctrine .

Let m e mentio n thre e instance s o f thi s where , b y following through
the developmen t o f Descartes ' though t i n detail , I  hav e bee n le d t o
offer quit e differen t interpretation s fro m thos e current i n the literature.
In al l three cases , the traditiona l interpretation relie s on readin g earlie r
developments i n term s o f late r ones , an d i n eac h cas e thi s no t onl y
leads t o a  mischaracterizatio n o f th e earlie r doctrine , bu t serve s t o
obscure th e rathe r specifi c condition s unde r whic h th e late r doctrin e is
formulated, thereb y completely missin g the poin t o f the exercis e in th e
first two cases , and misunderstanding how the exercise was designed t o
be carrie d ou t i n th e third .

The firs t cas e concern s th e questio n o f th e rol e o f scepticis m i n
Descartes' thought. Scepticis m plays a dominant rol e in the Meditationes,
and i t i s generall y assume d tha t scepticis m motivate s Descartes ' epis -
temology. Bu t I  have bee n unabl e to fin d an y concer n wit h scepticis m
before th e 16305 , an d th e kin d o f epistemolog y tha t i s pursued i n th e
treatment o f cognitio n i n th e Regulae  an d i n L'Homme  i s nat -
uralistically inclined , showin g n o concer n a t al l wit h sceptica l issues .
Moreover, I  have foun d no evidenc e that Descarte s ever went throug h
a sceptica l crisi s o f an y kind : h e ha d plent y o f intellectua l crises , bu t
none o f them , s o fa r a s I  hav e bee n abl e t o tell , wer e sceptical . Hi s
interest i n scepticism was relativel y late, an d too k shap e i n the contex t
of providin g a  metaphysica l legitimatio n o f hi s natura l philosophy , a
task whic h h e neve r eve n contemplate d befor e th e condemnatio n o f
Galileo in 1633, and which was a  direct response to that condemnation.
Scepticism wa s simpl y a  means to a n end , and tha t en d had nothin g t o
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do with certaint y abou t th e existence o f the materia l world, bu t rathe r
with establishin g th e metaphysica l credential s o f a  mechanis t natura l
philosophy, on e o f whos e centra l tenets—th e Earth' s motio n aroun d
the Sun—ha d bee n condemne d b y th e Inquisition .

The secon d cas e concern s th e wa y i n whic h commentator s hav e
sought t o clarif y Descartes ' physica l doctrine s b y considerin g thei r
metaphysical formulations as offered i n late works such as the Principia.
Part o f the motivatio n fo r thi s undoubtedly lies in the assumptio n tha t
the late r th e expositio n th e mor e i t represent s Descartes ' considere d
view. But , i n fact , th e questio n o f Descartes ' 'considere d view ' canno t
be approached i n this way. In the earl y 1630 8 he formulated a physical
theory, i n Le  Monde  an d relate d writings , whic h represent s th e fina l
stage o f hi s thinkin g o n thi s topic . Afte r 163 3 hi s creativ e wor k i n
physical theory effectivel y come s t o a n end . What h e was subsequently
concerned t o d o wa s t o legitimat e hi s physical theory an d th e natura l
philosophy whic h h e ha d use d t o articulat e it . Thi s legitimatio n wa s
not somethin g Descarte s fel t t o b e necessar y becaus e o f an y interna l
problems, bu t becaus e o f a n externa l threat , an d i n fac t i t ha d t o b e
met i n a  wa y tha t satisfie d criteri a an d constraint s tha t wer e i n man y
ways alien to it . The onl y way to d o thi s effectively , Descarte s cam e t o
believe, wa s i n term s o f a  vocabular y an d a  mod e o f presentatio n
derived fro m scholasti c natura l philosoph y an d metaphysics , despit e
the fac t tha t thes e wer e completel y antithetica l t o hi s ow n natura l
philosophy. I n other words , when Descarte s discusse d his fundamental
physical notions i n the vocabular y of substance, accidents , an d modes ,
he wante d t o demonstrat e orthodoxy , no t t o provid e a  genuin e eluci -
dation o f his physical theory and it s consequences. Nothing could hav e
been furthe r fro m hi s mind: h e no t onl y deliberately tries o n occasio n
to obfuscat e suc h elucidatio n (e.g . in th e completel y spuriou s doctrin e
of th e relativit y o f motion) , bu t almos t literall y ha s a  fi t whe n hi s
disciple Regius—startin g a  tren d tha t wil l b e followed b y virtuall y all
subsequent Cartesia n natura l philosophers—strip s th e Principia  o f it s
scholastic-metaphysical glos s an d set s ou t th e natura l philosoph y i n a
way that genuinely attempts t o offe r elucidation , an d show s clearl y the
direction i n whic h i t i s heading .

The thir d cas e concerns th e wa y i n whic h commentator s hav e trie d
to shap e Descartes ' natura l philosoph y aroun d conception s o f mech -
anism derive d not fro m a n examinatio n o f wha t for m Descartes ' ow n
commitment t o mechanis m took , bu t rathe r fro m a  consideratio n o f
later development s i n mechanism . Th e mid-seventeenth-centur y tradi-
tion o f Cartesia n physics , th e mos t illustriou s representativ e o f whic h
was Huygens 37, interprete d Descartes ' commitmen t t o mechanis m i n
terms o f a  commitmen t to kinematics , and , i n it s mos t extrem e form ,
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in term s o f a  reductio n o f physic s t o kinematics . Bu t thi s idea l o f a
physical theory which eschewe d forc e an d mad e d o solel y with matte r
in motion wa s never , in fact, advocate d b y Descartes. O n the contrary ,
a clos e readin g o f hi s earl y writing s o n hydrostatic s show s tha t h e
developed a  statica l notio n o f force , a s somethin g lik e instantaneou s
tendency t o motion , whic h h e sa w a s capturin g physica l action i n a
way consonan t wit h mechanis m (becaus e it doe s no t violat e the prin -
ciple o f th e inertnes s o f nature) . Descartes' problem s i n physic s aris e
not because he reduces physics to kinematics , but because he cannot d o
kinematics—to do kinematics one needs motions, an d al l Descartes has
is a  serie s o f instantaneou s tendencie s t o motion . Th e interpretativ e
problems ar e compounde d whe n commentators , unabl e t o reconcil e
Descartes' instantaneou s tendencie s wit h thei r preconceive d vie w o f
Cartesian physic s as kinematics, then proceed to solv e the 'problem ' by
construing th e forme r a s somethin g whic h derive s directl y fro m th e
metaphysical doctrin e tha t Go d recreate s the univers e at eac h instant .
So now w e are told tha t there is a discrepancy between the univers e as
conceived metaphysically, which consists of a series of discrete instants ,
and th e univers e as conceived physically , which consist s o f continuou s
motions. Th e onl y troubl e i s that Descarte s i s committed t o th e doc -
trine o f instantaneou s actio n fro m earl y 161 9 onwards , wherea s th e
metaphysical doctrine o f the instantaneou s nature of divine action firs t
appears i n 1640 . Th e mos t elementar y attentio n t o th e genesi s o f
Descartes' doctrine s would reveal that the theory of divine action i s far
more likel y t o b e a  metaphysica l legitimatio n o f a  long-hel d physical
theory. B y payin g attentio n t o th e precis e stage s a t whic h variou s
metaphysical doctrines entere d into the argument, we should be able to
decide when w e ar e dealin g a  doctrin e whos e motivatio n an d conten t
is genuinely metaphysical (such a s the doctrin e o f th e creatio n o f eter-
nal truths), and when metaphysical arguments are simply being brought
in becaus e Descarte s i s writing fo r a  particula r audienc e who , h e be -
lieves, have to b e convinced b y a metaphysical argumen t onl y because
the natural-philosophica l mod e o f argument , eve n i f fa r mor e direc t
and clear , i s so contentious tha t i t would b e counter-productive. Note ,
by th e way , tha t thi s i s no t a  questio n o f differen t 'approaches ' t o
Descartes, but a  question o f evidence: if we can establish (ideally) in the
latter kind of case that the natural-philosophica l doctrine is formulated
first, that Descarte s abandon s th e natural-philosophica l mode o f argu-
ment becaus e o f th e 163 3 condemnatio n o f Galileo , tha t th e doctrin e
reappears i n a  scholastic-metaphysica l guis e whic h no t onl y add s
nothing t o i t bu t actuall y obfuscate s it , an d tha t i t i s presente d i n
the contex t no t o f a  wor k directe d towards thos e a t th e cuttin g edge
of physica l theory bu t i n a  textboo k whic h i s modelle d o n scholasti c
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textbooks, the n I  sugges t thi s i s no t incidenta l backgroun d materia l
which philosopher s ca n affor d t o ignore . I t is a conceit o f philosophers
that the y d o no t reflec t sufficientl y o n th e fac t tha t explicitl y 'philo -
sophical' mode s o f argumen t ca n occasionall y b e use d t o obfuscat e
rather elucidat e (eve n thoug h a  delightfu l antidot e t o thi s concei t i s
ready t o han d i n th e for m o f M r Flosk y i n Thoma s Lov e Peacock' s
Nightmare Abbey).

The thir d questio n tha t I  mentione d earlier , tha t o f th e relatio n
between Descartes ' intellectua l pursuit s an d th e intellectua l an d cul -
tural environmen t i n whic h the y wer e pursued , i s a  comple x one . A
specific proble m here , an d on e tha t ha s dogge d th e stud y o f the devel-
opment o f th e science s i n th e earl y moder n period , i s th e relatio n
between philosophical , o r mor e strictl y speakin g epistemological ,
concerns an d th e mean s b y whic h physica l theorie s ar e formulated .
Alexandre Koyre, who more than anyone els e was responsible from the
late 1930 5 to th e 1950 5 for transformin g the histor y o f science from a
chronology o f results into a  serious intellectual discipline, devoted a  lo t
of attentio n t o thi s questio n i n hi s writings . Bu t ultimately , I  believe,
he di d thi s a t th e cos t o f reducing scientifi c developmen t t o th e devel -
opment o f epistemology : so , fo r example , h e effectivel y pu t Galileo' s
success i n astronom y an d kinematic s dow n t o hi s havin g th e correc t
epistemology (i n thi s case , a  Platonis t a s oppose d t o a n Aristotelia n
epistemology). This philosophica l reductio n o f science, eve n more o f a
problem i n Descartes ' cas e tha n i n tha t o f Galileo , i s surel y a s mis -
guided a s th e convers e vie w which see s th e tw o a s separat e develop -
ments. I t is , I  believe , very importan t tha t w e b e abl e to conside r th e
emergence an d developmen t o f scientifi c an d philosophica l discipline s
wholly i n th e contex t withi n whic h tha t emergenc e an d developmen t
occurred, withou t considerin g the m simpl y a s firs t attempt s a t some -
thing tha t ca n only be properly understood wit h hindsight . Bu t I don't
believe thi s ai m i s to b e achieved by a 'gran d theory ' tha t purport s t o
tell us in general terms what th e relation between the two mus t be , and
what thei r relatio n t o thei r contex t o f emergenc e mus t be . The lesso n
one mus t lear n fro m previou s attempts—th e rang e o f possibilitie s
stretching fro m economi c o r socia l reductionis m (a n extrem e for m o f
'externalism') t o methodologica l an d epistemologica l reductionis m (a n
extreme for m of 'internalism')—is that on e must capture th e specificit y
of thes e connection s i n particula r contexts . A n intellectua l biograph y
forces on e t o thin k i n ver y specifi c terms , hopefull y yieldin g a  kin d o f
understanding whic h historians of philosophy an d scienc e have missed
because o f thei r concer n wit h takin g a  long-term , bird's-ey e view .
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'A Learne d an d Eloquen t Piety '

Childhood, 1596-160 6

In May 164 5 Descarte s wrot e t o Princes s Elizabeth, to who m h e acte d
as d e facto  persona l confesso r an d adviser , t o sa y tha t h e ha d hear d
that sh e wa s sufferin g fro m a  slo w feve r an d a  dr y cough. 1 H e offer s
condolences an d advice . 'Th e mos t commo n caus e o f a  slo w fever' , h e
tells her , 'i s sadness. ' Les t the remed y that he is about t o propos e see m
too harsh , h e preface s i t wit h a  disclaimer : ' I wel l kno w i t woul d b e
imprudent fo r m e t o wan t t o convinc e someon e t o b e happ y whe n
every day fortun e inflict s ne w source s o f annoyance o n them; an d I  am
not on e o f those cruel philosophers wh o wis h thei r sage s to b e insens-
ible.' Nevertheless , th e solutio n t o Elizabeth' s proble m i s clear :
It seems that the differenc e betwee n the greates t soul s an d thos e tha t ar e bas e and
common consist s principall y in the fac t tha t commo n soul s abandon themselve s to
their passions an d ar e happy or unhappy only according a s the things tha t happe n
to the m ar e agreeable or unpleasant ; th e greates t souls , on the othe r hand , reaso n
in a  way tha t i s so strong an d cogen t that , althoug h the y als o hav e passions , an d
indeed passion s whic h ar e ofte n mor e violen t than thos e o f ordinary people , thei r
reason nevertheles s always remain s mistress, and eve n makes their affliction s serv e
them an d contribut e t o th e perfec t happines s they enjo y i n thi s life .

Elizabeth replie s t o assur e Descarte s tha n non e o f he r doctor s hav e
prescribed suc h a  salutar y remedy. 2 Evidentl y encouraged , Descarte s
sets ou t th e matte r i n mor e detail :
Consider a  perso n wh o ha d ever y reason t o b e happ y bu t wh o sa w continuall y
enacted befor e hi m tragedie s ful l o f disastrou s events , an d wh o spen t al l hi s time
in consideratio n o f sa d an d pitifu l things . Le t u s suppos e tha t h e kne w the y ar e
imaginary fable s s o tha t thoug h the y dre w tear s fro m hi s eye s an d move d hi s
imagination the y di d not touc h hi s intellect a t all . I  think that thi s alon e would b e
enough graduall y to clos e u p hi s hear t an d mak e hi m sig h i n such a  wa y tha t th e
circulation of his blood woul d b e delayed and slowed dow n .. . On the other hand ,
there might b e a person wh o ha d man y genuine reasons fo r distres s but wh o too k
such pain s t o direc t hi s imaginatio n tha t h e neve r though t o f the m excep t unde r
compulsion b y som e practica l necessity , an d spen t th e res t o f hi s tim e i n th e
consideration o f things which could furnis h contentmen t an d joy . This woul d hel p
him b y enabling him to judg e more soberl y abou t th e things that mattered because
he woul d loo k o n the m withou t passion . Moreover , I  d o no t doub t tha t thi s b y
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itself would b e capable of restoring him t o health, even if his spleen an d lung s were
already in a  poor conditio n becaus e of the ba d temperamen t o f blood produce d b y
sadness.3

Then, afte r commentin g furthe r o n th e remed y fo r Elizabeth' s condi -
tion, h e turn s t o hi s own , i n th e onl y mentio n o f hi s earl y childhoo d
that, s o fa r a s w e know , h e eve r mad e i n hi s correspondence :

Further, I  take the liberty of adding that I  found by experience in my own cas e that
the remed y I hav e suggeste d cured a n illnes s almost exactl y similar , an d perhap s
even mor e dangerous . M y mothe r die d a  fe w day s afte r m y birt h fro m a  diseas e
of th e lun g caused b y distress . Fro m he r I  inherited a  dry cough an d a  pale colour
which staye d wit h m e unti l I  wa s mor e tha n twenty , s o tha t al l the doctor s wh o
saw m e u p t o tha t tim e condemne d m e t o di e young . Bu t I  have alway s ha d a n
inclination t o loo k a t thing s fro m th e mos t favourabl e angl e an d t o mak e m y
principal happines s depend upo n mysel f alone, an d I  think thi s inclinatio n caused
the indisposition , whic h wa s almos t par t o f m y nature , graduall y t o disappear. 4

A remarkable featur e o f this passag e i s that here , i n Descartes ' onl y
extant referenc e to hi s mother, h e gives the wron g dat e fo r he r death .
In fac t sh e died o n 1 3 May 1597 , fourteen month s afte r sh e had give n
birth t o him . Wh y doe s h e d o this ? It i s most unlikel y that h e woul d
never hav e know n th e rea l dat e o f hi s mother' s death , an d stil l les s
likely that he had simpl y forgotten i t or mad e a  mistake. If we discoun t
ignorance o r carelessness , a s I think we have to, the n we must seriously
consider th e possibilit y tha t h e i s deliberatel y misleadin g hi s corre -
spondent. Bu t why woul d h e want t o d o this ? Descartes wa s intensely
secretive, taking as his motto bene  vixit,  bene  qui latuit —'he live s well
who i s well hidden'—but to hid e information about himsel f b y provid-
ing a  fals e dat e fo r hi s mother's deat h woul d see m undul y duplicitous ,
even fo r Descartes . I t i s also tru e tha t h e ha d forbidde n hi s own birt h
date t o b e publishe d i n hi s lifetim e becaus e h e feare d i t migh t giv e
occasion t o unsolicite d horoscope s bein g cas t fo r him, 5 bu t hi s fea r o f
horoscopes being cast fo r hi s mother, i f indeed he did hav e such a fear ,
would hardl y explain th e presen t case , fo r withou t a  knowledge o f his
own dat e o f birth , n o horoscop e coul d b e cas t fo r hi s mothe r either ,
on the information given here. The only explanation I  can offe r fo r th e
deception i s that i t i s simply a  mean s o f indicatin g tha t h e wa s raise d
without a  mother : afte r all , h e woul d b e ver y unlikel y t o hav e an y
memory o f her . But , considering th e matte r i n psychological terms , t o
choose a  mean s o f indicatin g thi s fac t whic h denie s an y contac t wit h
his mothe r i s itsel f surel y indicativ e o f som e stron g feelin g o n th e
matter. I t i s no t a t al l surprisin g tha t h e shoul d hav e stron g feeling s
about suc h a  distan t event . There i s a  widesprea d vie w amongs t psy -
chologists tha t anxiet y ove r separatio n fro m one' s mothe r seem s t o
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affect th e infan t mos t greatl y from abou t 1 3 t o abou t 1 8 months , an d
his mother' s deat h canno t hav e com e a t a  wors e tim e fo r Descartes ,
psychologically speaking. Unfortunately, we have little idea of what th e
content o f thi s stron g feelin g was . I f we ha d mor e information , if , fo r
example, we kne w that th e caus e of hi s subsequent ver y coo l relation s
with his father derive d from some resentment connected with his mother,
then w e migh t b e i n a  positio n t o asses s som e o f th e complexitie s i n
his relation to her . But we possess no information on such matters, and
where w e hav e possibl y indirectl y relevant material—for example , o n
the fac t tha t Descarte s appears to construct father-figure s fo r himself in
his adolescence an d earl y adulthood (Fathe r Charlet i n his school-days ,
Isaac Beeckman in the period fro m 1618-1619 ) even though hi s fathe r
was still  alive—the materia l itsel f i s already so overdetermined, an d it s
relation t o the present questio n so unclear, that i t would b e reckless to
offer a n interpretatio n o n th e basi s of it . Assuming the explanatio n o f
this matter need s to b e (a t least i n part) psychological , we are , and ar e
likely to remain , i n the dar k o n th e questio n o f why Descarte s shoul d
lie abou t th e dat e o f hi s mother' s death .

But eve n more mysteriou s in som e ways i s Descartes' statemen t tha t
not onl y Elizabeth's an d his mother's illnesse s were due to distress , bu t
that his was too. I t might seem at first that Descartes i s saying that the
distress fro m whic h h e tell s u s h e suffer s i s inherited fro m hi s mother ,
but i n fact thre e factor s are involved. First, he tells us that bot h h e an d
his mother suffere d fro m 'distress ' (quelques  deplaisirs).  Second , he tells
us that h e inherited certai n physiologica l concomitant s o f this distress .
In his mother's case , these amounted t o ' a diseas e of the lung' , whereas
in hi s cas e the y too k th e for m o f a  'dr y coug h an d a  pal e colour' ,
although the seriousness of this, he tells Elizabeth, should no t b e under-
estimated, a s the conditio n coul d hav e le d to hi s death . Wha t kin d of
concomitants o f distres s ar e these ? Well , Descarte s describe s hi s ow n
illness a s bein g 'almos t exactl y similar ' t o Elizabeth's , an d h e tell s
Elizabeth that hers i s of a  kind whose mos t commo n caus e i s 'sadness'
(tristesse). S o sadnes s o r distres s (th e word s see m t o b e use d inter -
changeably) i s th e cause  o f th e physiologica l state . Third , ther e i s
postulated wha t migh t loosel y b e calle d a n attitud e o f min d whic h
enables on e t o overcom e th e physiologica l symptoms , presumabl y be-
cause i t i s abl e t o overcom e th e roo t psychologica l cause , althoug h
Descartes doe s no t mak e thi s explicit .

What exactl y i s Descarte s sayin g h e inherite d i n thes e passages ?
Certainly the physiological symptoms, bu t presumabl y not a  particular
distress or sadness that hi s mother had , an d which was the cause of her
symptoms. Nevertheless , i f distres s o r sadnes s wer e th e caus e o f th e
illness, Descarte s must hav e been subjec t t o it . Par t o f th e difficult y i n
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describing the relatio n betwee n physiology and psycholog y her e is due
to difficultie s i n Descartes ' genera l theory o f the relatio n betwee n th e
intellect, and the passions and emotions . Th e passions are conceived as
having their source in the body, and i t is an important part of Descartes '
account o f action tha t th e passion s an d emotion s pla y a  role i n effect -
ing actions , a s oppose d t o th e prevailin g Stoi c vie w tha t th e relatio n
between th e intellec t an d th e passion s i s on e o f straightforwar d con -
flict, s o tha t th e passion s wil l only eve r ac t t o perver t judgement . The
sophistication o f Descartes' accoun t allows hi m to accep t th e existence
of psychosomati c an d somatopsychi c illnesses , but no t t o provid e an y
really coheren t formulatio n o f them . Havin g sai d this , however , I  d o
not thin k th e unclarit y her e i s t o b e explaine d wholl y b y a  lac k o f
clarity i n hi s theor y o f th e passion s an d emotions . Th e fac t tha t h e
is describin g hi s ow n case , an d ha s alread y introduce d a n elemen t of
deviousness into hi s account, require s us to exercis e som e caution . Hi s
account o f hi s mother' s deat h i s not th e onl y respec t i n whic h w e ar e
entitled t o hav e qualm s abou t th e accurac y o f th e informatio n i n th e
letter: he tells us, for example , that he always looks a t things 'fro m th e
most favourable angle', whereas, a s we shal l se e later, his behaviour is
characterized b y moodiness, misanthropy , an d a t time s what ca n onl y
be describe d as paranoia. Wer e Descarte s simpl y describing symptom s
from a  distance, as it were, then the matter woul d b e different. Th e fac t
that he clearly has some considerable psychological investment in wha t
he i s describing adds a  significan t degree of complexity t o hi s account ,
and render s i t mor e opaque .

As regard s th e questio n o f wha t exactl y Descarte s i s sayin g he suf -
fered from , hi s us e o f th e wor d 'sadness ' (tristesse)  i s very indicative.
The Lati n ter m tristitia  ha d traditionall y bee n use d t o describ e th e
symptoms o f melancholia. Melancholia was , with phreniti s and mania ,
one o f the traditional form s o f madness. Phrenitis was an acut e disease,
accompanied b y deliriu m an d fever , wherea s melancholi a an d mani a
were chronic disease s somewha t lik e what ar e now referre d to a s func -
tional psychoses . By the Renaissance, melancholia had becom e a much-
discussed topic . Th e natur e o f th e illnes s als o too k o n som e rathe r
distinctive socia l connotations . A s on e recen t write r o n melancholi a
has pointe d out , 'wit h th e Renaissanc e rehabilitatio n o f Aristotelia n
melancholia a s a  characte r correlat e o f geniu s o r bein g gifte d rathe r
than strictl y a s a n illness , melancholia,  melancholic,  an d melancholy
came t o b e popular term s a s well . I n additio n t o denotin g th e illness ,
they wer e ofte n use d fo r almos t an y stat e o f sorrow , dejection , o r
despair, no t t o mentio n respecte d sombrenes s an d fashionabl e sad -
ness'.6 Thi s socia l dimensio n t o melancholi a make s th e questio n o f
its characterizatio n somewha t complex . I t i s t o b e expecte d tha t
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psychosomatic illnesse s will manifest symptom s tha t ar e shaped cultur-
ally, bu t i t als o seem s to b e th e cas e tha t particula r cultura l o r socia l
malaises will be reflected psychologically . Certainly , a somewhat moros e
sensibility wa s somethin g fostere d i n Descartes ' socia l an d cultura l
circles. Tristesse  wa s a  fashionable malady in cultured circles, and wa s
grouped wit h th e diseas e o f melancholi a unde r th e Frenc h wor d
merencolie.7 It wa s a  conditio n tha t wa s though t t o endo w on e wit h
'intellectual acume n an d profundity , wit h artisti c ability , sometime s
with divin e inspiration',8 a  view deriving from th e pseudo-Aristotelia n
Problemata, revived and popularized i n the fifteent h centur y by Ficino.

It might see m eccentric to insis t on describin g Descartes' psychologi -
cal state i n terms derive d from Classica l and renaissanc e medicine. But
there ar e two mai n reason s wh y I  believe serious attention t o th e phe -
nomenology o f melancholi a i s important. First , suc h a  clearl y psycho-
somatic conditio n i s so closel y bound u p wit h th e socia l an d cultura l
milieu whic h fostere d i t that , s o lon g a s w e ar e no t prevente d fro m
identifying straightforwardl y neurological or psychoanalytic condition s
that cannot adequatel y be described using the category o f melancholia ,
then, despite a  loss o f precision, w e ca n benefi t fro m th e fac t tha t i t is
a categor y tha t include s suc h a  broa d an d apparentl y heterogeneou s
range o f phenomena . Indeed , i t i s a  remarkabl e featur e o f sixteenth -
and seventeenth-centur y accounts o f melancholia that the term covere d
everything fro m a  socially acceptable , indee d perhap s sociall y induced ,
form o f sadnes s o r despair , considere d t o b e the natura l concomitan t
of a  person o f genius an d inspiration , t o quit e sever e disease involving
persistent hallucinations , epilepti c fits, and lycanthropy. 9 Secondly , the
extremely clos e connectio n betwee n genius , sensitivity , an d melan -
cholia wa s establishe d i n th e aetiolog y o f melancholia . Sixteenth - an d
seventeenth-century account s o f melancholia wer e base d o n humoura l
theory, whic h offere d wha t migh t anachronisticall y b e referre d t o a s
a theor y o f personalit y types , explainin g difference s i n temperament ,
personality, ability , an d s o o n i n term s o f th e fou r humours . Ideally ,
a balanc e betwee n th e fou r humour s wa s wha t on e aime d at , bu t thi s
was no t achievable , so tha t on e fo r occasionall y two) o f th e humour s
predominated. Bloo d predominated i n the sanguin e personality, tha t is ,
a person wh o wa s cheerful and friendly , bu t ill-suite d to graver matters
and easil y distracted b y the senses . Phlegm predominated i n the phleg-
matic person , someon e lackin g i n feeling s an d backward . Th e biliou s
or choleri c perso n wa s quick-witte d bu t lackin g i n profundity . A pre-
ponderance o f th e fourt h humour , blac k bile , cause d a  melancholi c
temperament, whic h range d fro m geniu s to madness . Ther e resulte d an
assumption of a  melancholic temperament amongs t writers and artists,
ranging fro m th e sill y an d affected , fro m th e apparentl y self-induce d
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madness o f Tasso , t o th e sensibl e an d urban e for m o f melanchol y
espoused, for example, b y Montaigne.10 Melancholia form s an extremel y
powerful an d pervasiv e ingredient in the image s of a  thinker an d write r
available i n the culture in which Descarte s worked , althoug h th e wa y
in which i t was incorporate d int o individua l self-images was a  function
of bot h th e psychologica l make-u p o f th e subjec t an d th e fac t tha t a
very extensiv e rang e o f attribute s wer e covere d i n th e term .

Three majo r factor s pla y a  rol e i n Descartes ' brie f reflectio n o n hi s
own psychologica l constitutio n i n th e lette r t o Elizabeth : a  possibl y
psychosomatic condition , a  ver y genera l theor y abou t th e passion s
characterizing suc h conditions , an d a  numbe r o f socia l an d cultura l
factors whic h ma y reinforce , encourage , o r perhap s eve n creat e th e
psychosomatic condition , an d whic h i n any case shape its symptoms t o
a significan t degree . I t i s worth pointin g ou t fro m th e outse t tha t w e
will no t b e abl e t o specif y th e precis e contributio n o f thes e factors . I t
is i n th e natur e o f th e cas e tha t they , an d possibl y othe r factor s (lik e
the precis e natur e o f hi s relatio n wit h Elizabeth) , will mel t int o on e
another. Nevertheless , there is a great deal that w e can do, provided we
have al l th e relevan t informatio n t o hand , an d provide d w e as k th e
right questions . T o begi n with, w e need t o suppl y a s clear a  picture a s
we ca n o f th e earl y year s o f Descartes ' life .

We hav e ver y littl e informatio n o n th e earl y childhoo d o f Ren e
Descartes.11 He was born o n 31 March 1596 , son of Joachim Descartes ,
who cam e fro m a  predominantly medica l family , hi s father and grand -
father havin g been physicians, and Jeanne Brochard, whose famil y wer e
merchants an d late r publi c administrators . Hi s parent s ha d bee n mar -
ried i n 158 9 an d Ren e ha d tw o livin g siblings , Pierre, bor n i n 1591 ,
and Jeanne, bor n some time betwee n 159 0 and 1595 . Rene was almos t
certainly named afte r hi s maternal grandfather , Rene Brochard , an d h e
was probabl y bor n a t th e hous e o f hi s materna l grandmother , Jeann e
Sain, i n L a Haye, 12 Touraine , wher e sh e ha d retire d upo n bein g wid -
owed i n 1586 . It i s indicative of the poor stat e o f our knowledg e o f his
early lif e tha t we cannot eve n be absolutely certain o f this, and anothe r
less likely but no t implausible version of his birth has it that his mother,
in travellin g fro m he r ow n hous e to he r mother' s fo r th e confinement ,
went int o labou r befor e sh e coul d reac h there , th e philosophe r bein g
delivered i n a  ditc h b y the sid e o f th e road . When hi s mothe r die d i n
1597, Rene' s fathe r Joachi m lef t th e childre n wit h Jeann e Sain ; hi s
position a s a  Councillo r a t th e parlement  o f Brittan y require d hi m t o
spend a t leas t thre e (an d late r six ) month s a  yea r a t Rennes , an d
indeed, he had bee n a t Renne s when Ren e was bor n an d als o whe n hi s
wife die d in childbirth fourteen month s later . Rene was brough t u p b y
Jeanne Sain until he entered the Jesuit college of La Fleche in 1606 , an d
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it seem s to hav e been with he r that h e had hi s closest relationshi p unti l
her deat h i n 160 9 o r 1610 .

In 1600, Rene's fathe r remarried 13 and moved to Rennes . Despite th e
fact tha t he was onl y four a t the time, Ren e does not see m to hav e had
much contact with hi s stepmother, an d sh e is never mentioned b y him.
She and hi s father ha d fou r childre n fro m 1602 . to i6n.14 In 1607 the
family mad e thei r hom e a t a n in n th e fathe r bough t i n a  villag e near
Chatelleraut, an d Ada m tell s u s tha t th e family , includin g Pierr e an d
Jeanne, bu t excludin g Rene , wa s establishe d there. 15 I f this wer e tru e
then i t would b e very interesting, as it would mea n that Descarte s wa s
effectively alienate d fro m th e res t o f hi s famil y a t a n earl y date . Bu t
Adam cite s n o evidenc e for th e claim , an d i t i s difficul t t o understan d
how Pierr e could hav e bee n include d i n the famil y arrangement s sinc e
he wa s a  boarde r a t L a Flech e wit h Ren e fro m a t leas t 1606 , an d
perhaps a s early as 1604 . Moreover , we cannot sa y with an y certainty
what Descarte s himsel f di d betwee n leavin g La Flech e i n 161 5 (161 3
on Adam' s dating ) and joinin g the arm y o f Mauric e o f Nassa u som e
time i n 1618 , excep t tha t h e probably spen t lat e 161 5 t o lat e 161 6 a t
Poitiers. It cannot b e ruled ou t tha t he spent som e o f this time with hi s
family. I n hi s firs t three year s a t L a Flech e h e wa s grante d a n annua l
one-month holida y ( i Septembe r to i October) , which he would prob -
ably have spent with hi s grandmother. Bu t between 161 0 and 161 5 he
would hav e been granted three- , two-, and then one-wee k annua l holi-
days,16 and w e have no reaso n t o thin k tha t h e did no t spen d thes e in
his father' s household .

Nevertheless, while the exten t o f his contact with hi s father' s house -
hold i s hard t o gauge , hi s later silence on thi s questio n suggest s that i t
cannot hav e been very considerable, although w e do know tha t he was
to correspon d occasionall y wit h hi s half-siste r Ann e i n th e i64os. 17

One thin g w e ca n b e sur e abou t i s tha t hi s domesti c circl e prio r t o
1606, whe n h e wen t t o L a Fleche , consiste d o f hi s grandmother , hi s
nurse, and hi s elder brother an d sister . How differen t thi s circle would
have bee n ha d hi s mothe r remaine d aliv e i s o f cours e a  matte r o f
speculation, bu t i t i s worth rememberin g tha t h e would no t hav e been
likely t o hav e had a  great dea l o f close contact wit h her . A s an infan t
he would almos t certainl y have been sent ou t t o a  hire d wet-nurs e fo r
the firs t twelve to eightee n months , an d thereafte r childre n of his class
would hav e been brought u p mainly by nurses, governesses, and tutors,
typically leavin g hom e aroun d th e ag e o f te n (a s h e did ) t o g o t o
boarding school . Ren e wa s clos e t o hi s grandmothe r an d hi s nurse ,
and, i t woul d seem , t o hi s siste r (fo r whose daughte r h e wa s late r t o
show great concern), and although no correspondence is extant, o r even
mentioned, i t i s ver y unlikel y tha t h e woul d no t hav e corresponde d
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with her . We do have a letter t o Jeanne Sain, 18 and althoug h i t may be
from Rene , i t is much more likel y the work o f his elder brother, Pierre .
Dated 12 . May (i6o9?) 19 and writte n fro m L a Fleche , i t gives us a  little
extra insigh t int o thei r famil y relations :

Mademoiselle Mother ,
I hav e receive d your [letter ] and , Go d b e praised , yo u ar e i n good health . A s fo r
my brother , thank s t o Go d h e ha s no t bee n il l and a t presen t i s well , excep t fo r
being a  littl e thin; bu t i t i s only wickedness tha t prevent s him fro m fattenin g up .
There ha s no t bee n ver y muc h illnes s here , excep t fo r m y cousin , th e younge r
Ferrand,20 wh o ha s ha d hi s third feve r i n 1 5 o r 1 6 days ; but , with God' s help , th e
doctors hop e tha t h e will come out o f i t soon. In closing, I  thank yo u very humbly
for th e crow n tha t yo u sen t me , whic h I  needed , an d I  shal l d o m y bes t t o stud y
well so that thos e tha t yo u hav e yet to sen d me are no t wasted , an d ma y i t please
God,

Mademoiselle Mother ,
to kee p yo u i n goo d healt h

Your ver y humbl e
and obedien t son ,

Descartes.

Despite it s openin g an d closin g words , th e lette r i s not , o f course ,
addressed t o Pierre' s mother , bu t t o hi s maternal grandmother , Jeann e
Sain. The expression 'ma  mere'  was occasionally used for grandmother s
—for exampl e b y Cleant e i n Moliere's Tartuffe —but i n thi s case ther e
is a  mor e persona l explanatio n fo r th e term ; sinc e th e childre n wer e
actually raised by Jeanne Sain, it is not surprisin g that they refe r t o he r
as thei r mother . Note , however , tha t th e forma l titl e 'Mademoiselle' ,
reserved fo r nobl e ladie s in the cas e of married wome n an d widows , i s
used. Thi s doe s no t mea n tha t th e relationshi p wa s a  forma l one. 21

Indeed, fro m wha t w e ca n tel l fro m th e letter , i t wa s evidentl y quit e
relaxed: Pierr e begins by referring to a  single crown whic h h e hopes hi s
grandmother wil l send him, bu t crosses ou t the 'that ' (celui)  an d write s
'those' (ceux)  abov e it , obviousl y having decided , o n reflection , to tr y
his luck .

If Rene' s late r ver y businesslike relations with Pierr e are an y indica -
tion, ther e was not muc h warmth i n their relationship . Pierr e followed
his fathe r int o th e parlement  o f Brittan y in 161 8 an d i t i s unlikely he
and Ren e woul d hav e had muc h i n common , althoug h the y did corre -
spond a  bit in the 162.0 5 on personal matters. 22 By 1640, their relation s
were suc h tha t Pierr e di d no t eve n take th e troubl e t o infor m hi m o f
their father' s death . Rene' s late r relation s wit h hi s father wer e als o t o
be ver y businesslike , and althoug h soo n afte r hi s father' s deat h (z o
October 1640 ) h e doe s sa y tha t h e ha s experience d tears an d sadnes s
at the recent deaths of two people who had bee n close to him, 231 doubt
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if h e i s thinking o f th e deat h o f hi s father : i t seem s to m e mor e likely
that h e is referring t o th e death s o f two peopl e t o who m h e was muc h
closer, hi s sister Jeanne (shortl y after Octobe r 1640) , and hi s daughter
Francine ( 7 Septembe r i64o). 24 Hi s fathe r ha d littl e sympath y wit h
Descartes o r wit h wha t h e achieved , and h e is reported a s having said ,
on th e publicatio n o f Descartes ' firs t book , th e Discours  an d accom -
panying essays , in 1637 : 'Onl y on e o f m y childre n has displease d me .
How ca n I  have engendere d a  son stupi d enoug h t o hav e had himsel f
bound i n calf?' 25

This i s really the exten t o f ou r knowledg e o f th e fact s o f Descartes '
early upbringing , and i t shoul d b e note d tha t i t wa s no t a t al l excep -
tional o r unusual . A  historia n o f childhoo d writin g specificall y o n
seventeenth-century Franc e ha s pointe d ou t tha t a  hig h mortalit y an d
remarriage rat e introduce d a  comple x kinshi p relationshi p int o man y
French household s a t thi s period , wit h th e authorit y o f grandparent s
the effectiv e on e i n three-generation families . Variou s problems affect -
ing the stepmother-son relationshi p were also explicitly recognized, and
occasionally rathe r drasti c provision wa s made, suc h a s when a  remar-
ried father was producing a  new family a t the same time and unde r th e
same roof a s his son: ther e was a  special provision in French law of the
time t o cove r suc h cases , specifyin g tha t a  fathe r ma y kil l hi s so n i f
he find s hi m t o hav e committe d adulter y wit h hi s stepmother. 26

Descartes' autobiographica l remark s i n th e firs t discours e o f th e
Discours d e l a Method star t wit h hi s educatio n a t L a Fieche , an d ou r
information abou t hi s childhood derive s in the mai n fro m th e investi -
gations o f hi s firs t biographer , Baillet, 27 not fro m Descarte s himself. If
we are to b e able to throw an y light on Descartes ' personality, we must
find som e wa y o f roundin g ou t ou r pictur e o f hi m i n hi s childhoo d
and youth , despit e th e lac k o f direc t information . Ther e are , i n fact ,
a numbe r o f indirec t way s i n whic h w e ca n fil l ou t th e picture , i n
particular b y explorin g th e kind s o f self-imag e tha t woul d hav e bee n
available t o th e youn g Rene . Thre e factor s are , I  believe , o f specia l
importance here . Th e firs t i s th e developmen t o f a  particula r kin d o f
heightened religiou s sensibilit y i n th e sixteent h an d seventeent h cen -
turies, within bot h Catholicis m an d Protestantism , whic h has as one of
its principa l feature s what migh t b e calle d a n 'internalization ' o f reli -
gion. Thi s had , amongs t othe r things , far-reachin g consequences fo r
the issu e of how subjectivit y was to b e conceived of , consequences tha t
Descartes wa s amongs t th e firs t to dra w out . But , more immediately ,
such consideration s ar e rathe r importan t wher e w e ar e concerne d t o
elucidate features of his self-image , especially if we can giv e some detail
as t o th e procedure s whereb y thi s internalizatio n was effected , a s I
believe w e can .
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Secondly, there are a number of considerations touching o n the socio -

political milie u withi n whic h Descarte s wa s raised . Th e Descarte s
family wa s par t o f a  socia l elit e tha t ca n loosel y b e referred t o a s th e
'gentry' o r 'uppe r bourgeoisie' , a  socia l clas s which , fo r al l th e diffi -
culty there i s in defining it , was seen by its members to b e very differen t
from bot h th e ('lower' ) bourgeoisie , o n the on e hand , an d th e nobilit y
on th e other . Thi s clas s ha d som e distinctiv e features , an d wit h it s
demise as an effectiv e politica l forc e a t the end o f the sixteenth century ,
two feature s i t come s t o hav e i n a  ver y strikin g wa y ar e a  generall y
misanthropic approac h t o lif e an d a  searc h fo r solac e i n th e country -
side. Thes e ar e feature s tha t ar e ver y evident i n Descartes , an d whil e
their specifi c psychologica l manifestatio n i n hi m i s doubtles s du e a t
least i n par t t o persona l factors , w e canno t assum e tha t th e genera l
features themselve s ar e exclusivel y persona l i n nature : indeed , I  shal l
show tha t Descartes ' behaviou r i n thes e respect s ha s significan t pre -
cedents, an d tha t i t i s a t leas t a s muc h a  cultura l phenomeno n a s a
psychological one .

Thirdly, w e nee d t o loo k a t th e backgroun d t o th e kin d o f educa -
tional institutio n tha t Descarte s was raise d in . Descarte s live d a t th e
Jesuit college  o f L a Flech e fro m aroun d hi s tent h birthda y t o th e ag e
of 19 . The Frenc h college  was a  combination o f secondary schoo l and ,
in it s higher years , university : the Frenc h universitie s of th e time , wit h
the exceptio n o f th e Universit y of Paris , wer e reall y onl y specialize d
graduate school s fo r th e stud y o f law , medicine , an d theology. 28

Descartes no t onl y receive d everything he regarde d a s hi s institutiona l
education there—hi s late r yea r a t th e Universit y o f Poitier s studyin g
law seems to have been littl e more than a  formality—but i t constitute d
his complet e environmen t durin g hi s year s there . Ther e ar e som e very
distinctive feature s of the Jesui t educatio n h e received , bu t th e novelt y
of thi s educatio n ha s ofte n bee n overestimate d an d precedent s ca n b e
found i n the earlie r French municipa l college  system.29 This i s of som e
importance becaus e th e municipa l colleges  wer e se t u p b y th e gentr y
with aim s very different fro m thos e o f the Jesuits, ye t there wer e strik -
ing similaritie s i n wha t wa s taugh t an d how .

The three factor s I have outlined are , as it turns out , no t independen t
of on e another , bu t I  shal l focu s o n th e questio n o f Christianit y t o
begin with , a s i n som e way s i t i s th e mos t fundamenta l o f th e three .

The Christianizatio n o f Europ e

Although medieva l Europe wa s undeniabl y Christian, medieva l Chris -
tianity differe d somewha t fro m tha t which w e find in both th e Catholi c
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and th e Protestan t churche s fro m th e sixteent h an d seventeent h cen -
turies onwards . Amongs t the significan t development s in the transition
from medieva l Christianity to th e Christianit y of the Reformatio n an d
Counter-Reformation, tw o ar e especiall y worth noting . Th e firs t i s a
shift fro m a  ver y heterogeneou s collectio n o f practice s whic h varie d
widely fro m regio n to region , a s well a s fro m individua l to individual ,
to a  unifor m religious sensibility . The secon d i s a  correspondin g gen -
eral 'internalization ' o f religion, a  shift fro m something publi c to some -
thing private . Certainl y th e former , a t least , i s to b e explaine d partl y
in term s o f Catholicis m an d Protestantis m seekin g t o exercis e bette r
control o f thei r congregation s i n the wak e o f the Reformatio n b y pro -
viding distinctiv e teaching s an d b y ensurin g tha t thes e teaching s were
followed. Bu t the secon d featur e is , at a  general level, common t o bot h
Catholicism an d Protestantism , an d i n an y cas e th e firs t i s a  phenom -
enon whic h transcend s th e specifi c difference s betwee n th e tw o de -
nominations. Whil e w e d o no t fin d an y explici t genera l rejectio n o f
medieval religiou s sensibilitie s an d practice s i n th e sixteent h an d sev -
enteenth centurie s (althoug h ther e are , o f course , man y criticism s o f
specific practices , suc h a s the sal e o f indulgences) , we d o fin d a  wide -
spread sens e tha t Christianit y need s t o b e renewed , give n focus ,
strengthened, an d indeed , ultimatel y transforme d i n quit e a  radica l
way. A s Delumeau ha d shown , th e ke y ingredien t i n thi s proces s i s a
contemptus mundi,  something originall y developed an d refine d i n th e
monasteries, an d late r transmitte d t o th e whol e o f society , i n the firs t
instance throug h th e mendican t orders , a s ' a self-eviden t truth' whic h
has thre e components—hatred o f the bod y an d th e world , the perva -
siveness o f sin , an d a  sharp sens e o f the fleetingnes s o f time.30 There i s
a concer n wit h self-reform , motivate d b y feeling s o f guil t an d repent -
ance, whic h w e ca n fin d no t merel y i n th e devotiona l literature , bu t
which i s also reflecte d i n th e philosophica l literatur e fro m Montaign e
onwards, especially in writing on the passion s an d ethics . We shal l see
some evidenc e o f thi s i n Descartes ' ow n case , i n th e wa y i n whic h h e
sees consideration o f ethics and th e passion s a s being directed toward s
therapeutic self-reform .

At th e propagand a level , ther e wa s a  concerte d campaig n i n th e
sixteenth an d seventeet h centuries (on both side s of the denominationa l
divide) agains t 'paganism' . This i s a complex issue, 31 bu t on e sourc e of
'paganism' tha t w e ca n identif y withou t to o muc h difficult y i s tha t
deriving fro m th e loca l culture s t o whic h Christianit y ofte n adapte d
itself, an d whic h retaine d trait s that , depending on suc h factor s a s the
general religious climate, could b e taken a s antithetical t o Christianity .
Of considerabl e importanc e i n thi s respec t i s th e existenc e o f quit e
local popula r culture s which, dependin g on th e religiou s and political
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climate, coul d eithe r no t onl y b e happil y tolerate d bu t incorporate d
into Christianit y o n the on e hand, o r b e taken a s antithetical t o Chris -
tianity an d condemne d outrigh t o n th e other . Her e w e ca n detec t a
very marke d shif t i n th e religiou s and politica l contex t startin g fro m
about th e thirteent h centur y onwards , bu t reachin g a  pea k i n th e lat e
sixteenth an d earl y seventeenth centuries , whic h resulte d in a  massiv e
increase i n vigilanc e o n th e par t o f th e Church , an d i n th e condem -
nation a s 'pagan' o f many previously tolerated an d perhap s eve n sanc-
tioned practices . Rathe r interestingly , what seem s to happe n i s not s o
much tha t practice s no t previousl y considere d alie n t o Christianit y
start t o b e see n a s alie n t o it , bu t rathe r tha t practice s whic h ha d
always been , strictl y speaking , outsid e Christia n culture , an d whic h
had bee n recognized a s such, now com e to b e seen as antithetical t o it ,
as th e understandin g o f wha t Christianit y amount s t o become s bot h
more all-encompassin g an d mor e exhaustivel y defined. 32

The proble m o f popula r loca l culture s i s summe d u p wel l b y
Delumeau. Notin g tha t ancien t rite s an d belief s co-existe d alon g wit h
Christianity, an d indee d tha t ther e wa s a  'folklorization ' o f Christian -
ity, i n th e countryside , h e point s ou t tha t thi s wa s tolerate d largel y
because i t was assume d tha t th e non-Christia n element s would gradu -
ally di e out . Hence , fo r severa l centuries , 'th e churc h spok e tw o lan -
guages simultaneously , a  rigorou s on e directe d a t a  narro w elite , an d
a languag e of compromise whic h wa s addresse d t o th e masses . Chris -
tianity thus accepted the idea of integrating rural paganism. . .. As long
as people di d not rebe l against the church they would b e saved, despite
their ignorance, thanks to their good wil l and the prayers of the clergy'.33

Taking th e matte r ver y broadly, w e can se e this 'rura l paganism ' a s a
threefold phenomenon . First , ther e i s the traditiona l Christia n practic e
of takin g ove r no t jus t religious and philosophica l precept s a s it s own ,
but als o variou s rituals , festivals , an d s o on. 34 A s Keith Thoma s ha s
pointed out , thi s proces s o f assimilatio n 'wa s no t achieve d withou t
some cost , fo r i t meant tha t man y o f the purpose s serve d by the olde r
paganism were now looked for from nominall y Christian institutions'. 35

Moreover, ther e wa s a n immens e propagand a valu e in suc h issue s a s
the Christia n appropriatio n o f pagan feas t days , and Hobbes , fo r one ,
was quic k t o dra w o n this. 36 Par t o f th e solutio n t o thes e kind s o f
criticism wa s th e purgin g o f suc h practices , a  procedur e followe d b y
many Protestan t sects ; but , a s Thomas has show n i n detai l i n the cas e
of sixteenth-centur y England , thi s ha d a  numbe r o f unintended conse -
quences, a s th e religiou s sensibilitie s that ha d traditionall y underlai n
such practices were displaced into more explici t form s of superstition.37

Secondly, ther e i s th e relate d proble m o f th e persistenc e o f prac -
tices whic h wer e no t sanctione d b y th e Church , bu t whic h medieval
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Christianity ha d eithe r ignored , turned a  blind eye to, o r tolerated. Par t
of th e reaso n fo r thi s wa s tha t medieva l Christianit y wa s ofte n a s
integrated int o loca l custom s a s the y wer e integrate d int o it . A s on e
commentator ha s pointe d out , 'churche s wer e use d a s granaries ,
marketplaces, arena s fo r gaming and fighting . Priest s kep t taverns , an d
brewed thei r al e i n th e churc h building . Fair s an d paga n celebration s
were held i n churchyards and eve n befor e th e altar ; fro m the thirteent h
century on ecclesiastical council s condemned th e singing , gambling and
erotic dancin g tha t frequentl y wen t o n i n hol y places'. 38 Variou s at -
tempts wer e made to abolis h dancing, games , and commercial activitie s
in cemeterie s i n a n effor t t o undermin e an y familiarit y betwee n th e
sacred an d profan e worlds. 39 Again , purging seeme d t o b e the answer ,
but ther e wer e many kinds and degree s of purging, and i n any case the
process coul d ofte n onl y b e a  gradua l one . Gambling , fo r example ,
does no t see m t o hav e bee n widel y condemne d a s suc h i n th e seven -
teenth century , eve n i n th e cas e o f schoolchildren , an d onl y attracte d
serious mora l sanctio n a s lat e a s th e nineteent h century. 40

Third, an d fa r mor e dangerou s tha n thes e two , especiall y for Cath -
olicism, wa s th e 'pagan ' construa l o f Christia n practices . Indeed , th e
most distinctiv e featur e o f thi s 'rura l paganism ' wa s a  belie f i n magic .
This was a  belief reinforced in certain ways b y Christian doctrin e itself .
The Churc h ha d a  commitmen t t o miracle s o n th e ground s tha t the y
backed u p it s claim s t o b e th e sol e beare r o f truth , an d thi s wa s a
commitment i t wa s unwillin g to abandon . Keit h Thomas sum s u p th e
situation nicel y whe n h e note s tha t th e medieva l churc h
acted a s a  repositor y o f supernatura l powe r whic h coul d b e dispense d t o th e
faithful t o hel p the m i n thei r dail y problems . I t was inevitabl e tha t th e priests , set
apart fro m th e res t o f th e communit y b y thei r celibac y an d ritua l consecration ,
should hav e derived an extr a cachet  from thei r position a s mediators betwee n ma n
and God . I t was als o inevitabl e that aroun d th e Church , th e clerg y and thei r hol y
apparatus ther e clustere d a  hord e o f popula r superstitions , whic h endowe d reli -
gious objects with a  magical power to which theologians themselves had neve r laid
claim.41

The upsho t o f thi s wa s th e blurrin g o f th e distinctio n betwee n th e
ritual of consecration and the utterance of magic words, betwee n prayer
and charms , whic h encourage d th e vie w tha t variou s Christia n prac -
tices had magica l effects . Th e medieva l church seem s to hav e presented
itself t o popula r consciousnes s a s a  vas t reservoi r o f magica l power ,
something capabl e of being deployed for a  variety of secular purposes.42

Major programme s o f reform were instituted b y the Catholi c Churc h
in th e sixteent h century , counterin g o r matchin g thos e institute d b y
Protestantism, an d th e wa y i n which thi s reform wa s instituted was , in
one crucia l respect, the sam e for the Catholi c and Protestan t Churches:
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there wa s a  concerted programm e o f 'Christianization' , o r perhap s re -
Christianization, o f the population . A s Delumeau put s it , the proble m
'was ho w t o persuad e hundred s o f million s o f peopl e t o embrac e a
severe mora l an d spiritua l discipline of the sor t whic h ha d neve r actu-
ally bee n demande d o f thei r forebears , and ho w t o mak e the m accep t
that even the mos t secre t aspect s of their dail y lives should thencefort h
be saturated b y a constant preoccupatio n wit h thing s eternal'. 43 This is
the programm e o f 'internalizing ' Christianity , an d i t wa s achieve d
through a  virtue which was coming to the fore i n a number of context s
in th e late r Middl e Ages , a virtu e which ca n generall y be termed 'self -
discipline' o r 'self-control' .

The Civilizin g Proces s

Self-discipline wa s no t i n itsel f somethin g new . On e o f th e principa l
'quiet' virtue s fo r th e Greeks , fo r example , wa s 'moderation ' (soph-
rosune), an d althoug h i n th e pre-Classica l er a i t wa s no t especiall y
highly valued,44 i t subsequently came to b e seen as important i n a num-
ber o f areas . Thi s i s especiall y tru e o f certai n form s o f politica l an d
military organization, where traditional values were counter-productive .
The developmen t o f democrati c institution s i n Athens , fo r example ,
brought wit h i t a  mov e awa y fro m a n etho s tha t ca n roughl y b e de -
scribed a s 'heroic ' t o a  civi c one. An d th e developmen t o f a n efficien t
form o f military organization i n the for m o f the phalan x brough t wit h
it a  sever e curbing of the activitie s of th e foot-soldie r an d th e inculca -
tion o f a  common , largel y self-impose d discipline. 45 Moreover , I  thin k
it i s fai r t o assum e tha t ther e wer e traditionall y a  numbe r o f areas ,
especially thos e i n which wome n playe d th e majo r role , suc h a s child-
rearing, where patience and moderation woul d have been highly valued.
Indeed, the establishmen t of some kind o f civic, co-operative lif e i n th e
polis ma y hav e draw n o n suc h areas , althoug h I  kno w o f n o direc t
evidence tha t i t did . Howeve r thi s ma y be , a t th e sam e tim e a s th e
development o f mor e co-operativ e virtue s i n specifi c sphere s o f dail y
life, ther e wa s th e developmen t o f explici t philosophica l reflectio n o n
the virtue s an d o f th e relativ e standin g o f th e 'quiet ' virtues , suc h a s
justice and moderation , from Socrate s onwards . I n the Republic,  Plat o
presented a  brillian t an d detaile d defenc e o f thes e virtues , s o tha t b y
the time o f Aristotle i t was n o longer necessar y to defen d thei r value. 46

With th e developmen t o f Christianity, however , a  new kind o f focus
on self-contro l come s to the fore. Christianit y had alway s had a  stron g
and distinctiv e interest in self-discipline . Fro m it s very earliest years, its
adherents saw the need for a  code of behaviour to mark themselves out
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as a  distinctiv e group , an d graduall y a  definit e cod e o f sexua l deport -
ment, rangin g fro m continenc e t o tota l renunciatio n (occasionall y ac-
companied b y self-castration ) develope d whic h provide d Christianit y
with a  ver y distinctive cultura l identity . Thi s wa s somethin g quit e dif-
ferent from , an d indee d antithetica l to , traditiona l Jewis h an d paga n
practices, and i t became all the more necessary after th e persecutio n o f
Christians cease d an d the y bega n t o b e assimilate d withi n wha t wa s
still a  largel y paga n culture. 47 Sexua l continenc e i s no t th e onl y for m
of self-discipline , of course, an d durin g the earl y development o f Chris-
tianity othe r form s o f continence , especiall y wit h respec t t o foo d an d
drink, wer e als o widel y practised . Th e importan t poin t i s tha t self -
denial, ofte n o f a  particularly extreme kind , form s a  centra l ingredien t
in earl y Christianity . I t shoul d b e remembered , nevertheless , that self -
denial i s only a  specie s of self-discipline , and whil e sexua l self-denia l is
certainly the mos t strikin g feature of Christianity a t thi s period , no t al l
early Christian s though t o f self-contro l exclusivel y i n term s o f self -
denial. A  differen t kin d o f self-contro l i s describe d i n th e Paedagogus
of Clemen t o f Alexandria. It was written explicitl y to se t out 'ho w each
of u s ough t t o conduc t himsel f i n respec t t o th e body , o r rathe r ho w
to regulat e th e bod y itself , an d i t deal s i n som e detai l wit h question s
of etiquette. 48 The Paedagogus  i s motivated b y the belie f tha t eve n th e
most mundan e act s hav e a  divin e significance , and mus t therefor e b e
regulated i n a n appropriat e way . Thi s theme , Stoi c i n it s origins , wa s
to pervad e Christianit y an d hel p transfor m th e disciplin e o f self-denia l
into th e mor e genera l discipline of self-control , whic h becam e a  means
of takin g responsibilit y fo r onesel f i n a  radica l way .

In looking a t the questio n o f self-control in the early modern period ,
it wil l b e helpfu l t o hav e a  focu s fo r ou r discussion . Th e developmen t
of self-disciplin e i n th e educationa l institutio n i s no t onl y th e mos t
relevant fo r ou r purposes , bu t i s also a n are a wher e on e o f the crucia l
features o f th e establishmen t o f self-discipline , namely its developmen t
in tandem wit h the elaboration o f procedures fo r the minute regulation
of dail y life , show s u p wit h a  strikin g clarity .

The minute regulation o f classes seems to have begun with the school s
of th e Brethre n o f th e Commo n Life , who , fro m th e earl y t o mid -
fifteenth centur y onwards , initiate d a  numbe r o f educationa l reform s
which wer e t o b e widel y imitate d b y bot h Catholi c an d Protestan t
educators.49 Instead o f students o f al l ages and abilitie s being taught i n
the same class , the y were no w place d in a graduated system , with eac h
class o f abou t a  hundre d student s bein g divide d int o group s o f te n
under th e supervisio n o f a  decurio  o r monitor.  Indeed th e decuriones
were themselve s graded by achievement , so that ther e were, jus t a t th e
student level , tw o form s o f regulation : eac h decurio  looke d afte r th e
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other nin e student s i n hi s group , an d h e himsel f wa s a  membe r o f
another grou p o f ten, wher e agai n h e had a  fixed place in a  hierarchy .
In both capacities , h e was subjec t to constan t supervisio n an d coul d b e
replaced immediatel y i f h e di d no t fulfi l hi s dutie s adequately . Thes e
duties include d spyin g o n othe r student s an d reportin g them , a  com -
mon enoug h medieva l practice , excep t tha t no w th e rang e o f mis -
demeanours wa s radicall y extended ; i n man y schools , fo r example ,
conversing with one' s fello w student s in the vernacular instead of Latin
was take n particularl y seriously.

These practice s wer e largel y commo n t o bot h th e colleges  an d th e
schools o f th e Brethre n i n th e sixteent h century , an d a s th e centur y
progressed the y receive d a n elegan t articulatio n i n a  numbe r o f theo -
retical treatises , b y fa r th e mos t popula r bein g those o f th e Brethren' s
most illustriou s pupil , Erasmus . Erasmus ' educationa l programm e i s
set ou t i n a  numbe r o f works firs t publishe d between 150 0 an d 1530 ,
including D e ratione  studii  (1511) , De pueris  instituendis  (1529) , an d
De civilitate  morum  puerilium  (1530) . Th e genera l ai m o f th e pro -
gramme i s quintessentially tha t o f the Christia n humanist , t o produc e
in the student the Classical and Christian virtue s of humanitas and pietas
respectively. Humanitas  i s a  translatio n o f th e Gree k 'philanthropia',
a wor d coverin g everythin g fro m courtes y t o sexua l intercourse , bu t
intended her e i n it s genera l sens e o f a  lov e fo r othe r huma n being s
which derive s purely fro m thei r huma n attributes . Pietas —piety, con -
scientiousness, pity , compassio n ar e amon g it s principa l meanings—i s
conceived i n specificall y Christia n terms , tha t is , i n term s o f qualitie s
associated paradigmaticall y wit h th e personalit y o f Jesus . Tha t th e
combination o f thes e tw o type s o f qualit y shoul d b e th e ai m o f a
humanist education is not surprising . What i s surprising is the minutely
detailed account o f the way in which the y are to b e inculcated. An d the
minute detai l seem s actuall y to b e constitutive o f th e proces s o f incul-
cation, rathe r tha n jus t a  particularl y develope d for m o f it .

De civilitate  morum  puerilium  libellus —a manua l o f 'civilit y fo r
children'—is especiall y instructiv e i n thi s respect . Althoug h Erasmu s
himself thought it dealt with the lowest par t o f philosophy, thi s did no t
worry him , fo r a s h e explain s i n a  lette r t o Bude , ' I d o no t writ e fo r
Persius or Laelius, I write for children and fo r the unlettered'. 50 The boo k
received a  trul y enormou s circulation , goin g throug h 13 0 editions ,
appearing i n English , French , Czech , an d Germa n translations , an d
even appearin g i n catechis m for m i n 1534 . O f th e task s require d i n
instructing th e young , Erasmu s writes a t th e beginnin g o f th e work ,
'the firs t and , therefore , th e principa l on e i s t o inculcat e i n tende r
minds th e seed s of piety ; the second , t o hav e them love and stud y th e
liberal arts ; the third, to acquain t them with life' s duties ; the fourth , t o
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accustom the m fro m thei r first steps to courtes y i n their manners' . Th e
De civilitate  i s devote d abov e al l t o th e fourt h o f these , an d set s ou t
the rule s fo r a n apprenticeshi p i n propriety . T o thi s end , h e provide s
guidance for correc t behaviou r in a number of circumstances in a series
  of short chapters. The first (De corpore) deals with how people look
and behav e in general terms . A s regards facia l expressio n an d counte -
nance, som e expressions remin d him o f animals and ar e to b e avoided;
more specifically , wide-eye d look s signif y stupidity , starin g signifie s
inertia, shar p look s signif y anger , livel y looks immodesty . Dress , de -
portment, and gesture s are treated i n a similar way in the next chapte r
(De cultu)  and , i n general , th e lesso n i s tha t one' s countenanc e an d
demeanour shoul d sho w a  cal m min d an d a  respectfu l amiability .
Erasmus continues wit h instruction s on what t o do and what no t to do
in churc h (D e moribus  i n templo),  ho w t o serv e at , an d behav e at ,
table (D e conviviis),  ho w t o behav e i n meeting s an d i n conversatio n
(De congressibus),  ho w t o behav e whilst playin g (De lusu),  an d whil e
in th e share d bedroo m (D e cubiculo).  Whil e th e D e civilitate  wa s
certainly no t withou t Classica l precedents , th e Disticba  moralia  at -
tributed t o Cat o th e Censo r an d Clement' s Paedagogus  standin g ou t
as th e mos t likel y models , Erasmus ' wor k canno t b e separate d fro m
a concer n wit h 'civility' , whic h playe d suc h a n importan t rol e i n th e
culture i n whic h h e operated .

The D e civilitate  wa s neithe r th e onl y popula r treatis e on manner s
nor the first one in modern times , and the earlies t moder n wor k i n this
genre wa s Baldassar e Castiglione' s / / Libra  d e cortegiano,  whic h ha d
appeared a  hundre d year s earlier . Tha t th e firs t manua l shoul d hav e
been writte n b y a n Italia n i s no t surprising , fo r i t wa s i n th e urba n
centres o f norther n an d centra l Italy , especiall y i n Florence , tha t w e
find th e firs t sign s o f th e victor y o f 'civility ' ove r ancien t solidarities ,
and abov e all over the feudal system in which the privileges, immunities,
and libertie s o f noble s wer e dominant . Suc h socia l chang e di d not , o f
course, g o unresisted. But i t i s often i n apparently trivia l incidents tha t
the dee p significanc e of the  change s is  mos t evident . In  1573 , for  ex-
ample, the Venetian Inquisitors condemned a  painting of the Last Supper
by Paol o Veronese,  one  groun d of  complain t bein g tha t one  of  the
apostles wa s show n eatin g wit h a  fork . I t wa s evidentl y fel t tha t th e
Last Suppe r ha d bee n transformed int o a n exercis e i n civility , thereby
challenging the identity between the social and the spiritual.51 But things
were changing, and i n the second hal f o f the sixteenth century we begin
to fin d th e ecclesiastica l authoritie s takin g rule s o f civilit y ver y seri -
ously, and indee d providin g thei r own . I n the trainin g of priests in the
Catholic seminarie s of th e Counter-Reformation , for example , i t wa s
made clea r that th e pries t shoul d have a grave and reserve d manner of
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deportment an d gesture, 52 a s a  way o f showing hi s differenc e fro m th e
laity.

The politica l significanc e of the provisio n o f detailed instructions fo r
the conduc t o f dail y lif e ha s bee n analyse d b y a  numbe r o f writer s i n
recent years . Particularly important i s the pioneerin g wor k o f Norber t
Elias on the natur e o f the 'civilizin g process ' in the transition fro m th e
medieval t o th e moder n period. 53 On e o f Elias ' broade r these s i s that
the civilizin g process tha t w e fin d s o marked fro m th e earl y sixteenth
century onward s provide s abov e al l a  prototyp e fo r th e conversio n of
'external into internal compulsion'.54 Elias argues this principally in the
context o f Frenc h Cour t society , showin g i n considerabl e detai l ho w
the absolutis t monarchy was abl e to hold th e warrior nobilit y in check
by divesting it of military functions, requirin g virtually constant attend -
ance at Court , and inculcating 'courtly values' in this class. It forces the
nobles int o a  singl e site o f recognition , wher e thei r standin g i s some -
thing wholly subjec t t o th e king' s discretion , an d wher e th e kin g func -
tions a s th e paradigmati c an d premie r gentilhomme.  I t als o serve s t o
distinguish them fro m th e bourgeoi s upper class , th e gentry , who hav e
no direc t acces s t o th e Court . Bu t i t i s clear tha t th e poin t abou t th e
shift t o interna l compulsion i s much mor e general , fo r i n the cours e of
the sixteent h centur y i t comes t o b e manifested not jus t i n Cour t but ,
much mor e significantly , i n th e schools ; an d thi s i s especiall y true o f
the colleges,  to whic h w e no w turn .

The Formatio n o f a  Gentilhomm e

The colleges  have a very explicit politica l dimension . The y wer e above
all th e creatio n o f th e gentry , an d a  wor d abou t th e natur e o f th e
gentry would b e in order here . They are to b e distinguished on the one
hand fro m th e nobles , an d o n th e othe r fro m th e lowe r bourgeoisie ,
such a s merchants. Descarte s i s a good example . Up until the 1620 3 he
sported th e title 'Seigneur du Perron', such titles being common amongs t
those Frenchme n wh o considere d themselve s t o b e fro m th e uppe r
echelons o f th e bourgeoisie . They wer e usuall y attached t o ownershi p
of land , a s indeed Descartes ' was , h e having been given the 'moderat e
fief of Perron ' b y hi s father , s o Baille t tell s us , 'ou t o f th e propert y o f
his mother', adding that he later sold the fief with it s seigneurial rights.55

Moreover, hi s father , bein g a  regiona l parliamentarian , wa s exemp t
from taxation , an d thi s wa s a  privilege the gentr y guarded jealously. 56

The gentry , eve n th e greates t parliamentar y families , were spurne d
by th e nobility—th e courtier s and gentilhommes  de s champs—and th e
gentry in turn held th e nobilit y in no les s contempt, abov e all for thei r
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indolence, idleness, economic mismanagement , and gratuitous violence.
Huppert57 has drawn attentio n t o an anonymous treatise , Discours des
querelles e t de I'honneur  (Paris , 1594), which i s of some interes t in this
context. I t i s devote d t o th e questio n o f what , a s a  membe r o f th e
gentry, on e wa s t o d o whe n provoke d an d challenge d t o a  pointles s
and possibl y deadl y due l b y som e ignoran t noble , an d i t attempt s t o
offer practica l advic e on this question . In the course of this, the autho r
presents a  mythico-historica l argumen t i n whic h th e existenc e o f a
warrior nobilit y i s traced bac k to th e tim e o f Hercules , wh o institute d
a militi a of gentils fo r the protection o f the publi c from vilains,  and th e
members of this militia received honours an d par t o f the public revenue
for thei r services . But , th e autho r complains , time s have changed, an d
this clas s i s no w doin g violenc e t o an d extortin g mone y fro m th e
populace. The y ar e n o longe r th e tru e gentils,  an d mus t b e disbanded
so tha t th e gentry , wh o ar e th e tru e gentils,  ca n tak e contro l o f th e
republic, a s i s thei r right .

The sourc e o f th e nobility' s failur e i s explicitl y pu t dow n t o thei r
lack o f self-contro l or self-discipline , an d thi s i s indeed th e valu e that
the gentr y priz e mos t highly . I t i s striking , fo r example , ho w tha t
veritable bibl e of the gentry , Montaigne's Essais,  is taken u p as a  basis
for a n understandin g o f self-control . The Essais  had focuse d attentio n
on the nature of the self , partly because the general thrust of Montaigne' s
arguments pointe d i n th e directio n o f a  lif e o f self-absorption , bu t
above al l becaus e i t fostere d a  particula r kin d o f thinkin g abou t th e
nature o f subjectivity . A s on e commentato r ha s pu t it , 'Montaign e
focused attentio n o n th e singl e perso n a s a  comple x an d intriguin g
microcosm rathe r tha n a s define d b y hi s rol e i n a  large r structure —
the church , th e family , th e statu s order , o r th e state'. 58 Montaigne' s
investigation o f th e sel f wa s immediatel y take n u p b y othe r thinkers ,
amongst th e mos t influentia l o f whic h wa s Charron , i n whose  D e l a
Sagesse (1601 ) self-exploratio n i s explicitl y fille d ou t i n term s o f self -
control, an d abov e al l by the regulatio n o f the passion s b y the reaso n
and th e will. 59 I n th e wor k o f Montaign e an d Charro n w e fin d th e
beginnings o f a  vie w o f subjectivit y which i s peculiarly suite d t o self -
control, an d thi s i s no t a  for m o f self-contro l whic h i s necessarily
subordinate t o religiou s precepts , bu t on e which i s guided b y the pre -
cepts o f one' s ow n reason .

In th e literatur e of th e gentry , i t i s the capacit y fo r self-contro l tha t
distinguishes the m fro m th e nobilit y o n th e on e hand , an d th e lowe r
bourgeoisie o n th e other . Bu t i t i s als o th e capacit y tha t mark s the m
out a s th e clas s mos t appropriat e t o tak e politica l contro l an d orde r
society i n a  ne w an d human e way. The ke y to th e achievemen t of this
aim seem s to hav e lain i n education . From th e earl y sixteenth century
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onwards, th e effort s o f th e gentr y i n tryin g t o establis h themselve s a s
a distinc t clas s turned largel y on thei r abilit y to organiz e a  comprehen -
sive educational system at the secondary level , and the municipa l coun -
cils graduall y took contro l o f secondary schoolin g i n the cours e o f th e
sixteenth century .

The municipall y run colleges  were explicitl y based upo n a  humanis t
model, an d the y provide d a  largel y secula r educatio n i n whic h th e
philological stud y of classical literature played a major role. They wer e
funded b y th e loca l burghers , i n thei r rol e a s leader s o f the municipa l
councils, an d the y wer e staffe d b y (secular ) masters—preferabl y Uni -
versity of Paris MAs—hand-picked by the local burghers. These colleges,
whose programme s ha d becom e firml y establishe d a s earl y a s 1530 ,
inaugurated a  radica l cultura l shif t i n sixteenth-centur y Franc e i n
favour o f literac y an d a  bookis h culture . Th e contras t wit h medieva l
schooling i s stark . O n th e on e hand , som e medieva l institution s wer e
so excessivel y discipline d that , a s Montaign e pu t it , the y wer e littl e
more tha n 'jail s fo r captiv e youth'. 60 O n th e othe r hand , i n th e Uni -
versity of Paris before the reform s of the mid-fifteent h century , student s
were unsupervised ; the y woul d occasionall y liv e i n accommodatio n
shared wit h prostitutes , somethin g shockin g t o sixteenth-centur y writ -
ers suc h a s Pasquier, 61 althoug h ther e i s a  cas e t o b e mad e tha t ther e
was a n elemen t o f communa l regulatio n i n thei r livin g arrangement s
which late r critic s chos e t o ignore. 62 I n contras t t o th e indolenc e o f
medieval students , wh o ofte n ha d t o b e bullie d int o learning , ther e i s
no shortag e o f references in the sixteenth-century literature to the over -
zealousness o f man y students . Indeed , supervisio n wa s ofte n require d
to contain suc h enthusiasms as reading by moonlight, an d Dainville , in
a carefu l searc h o f contemporar y records , ha s foun d tha t student s o f
the ag e o f 1 6 t o 1 9 typicall y spen t virtuall y all thei r paltr y incom e o n
books (includin g expensive foli o editions) , leaving little fo r suc h item s
as clothing. 63

The motivatio n behin d th e establishmen t o f th e colleges  wa s no t
merely t o improv e o n th e qualit y o f education available , but rathe r t o
provide a  ver y differen t kin d o f curriculu m t o tha t provide d i n dio -
cesan schools , b y inauguratin g a  full-scal e humanis t curriculum . No r
was i t merel y t o exten d th e educationa l proces s beyon d th e real m o f
intending clerics, for this itself require d a radical rethinking of the aim s
of the schooling process, especiall y about the ultimate point o f a broadly
based secula r education . Th e refor m inaugurate d b y the colleges  wen t
far beyon d a  mer e chang e i n academi c content . Indeed , i t i s difficul t
to understan d th e curriculu m offered , unles s we loo k a t th e humanis t
teaching programm e i n a  muc h broade r context .

A numbe r o f points shoul d b e noted here . First, those attendin g the
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college wer e require d t o g o throug h a  proces s whic h remove d the m
from th e othe r childre n o f th e town , an d whic h indee d foiste d upo n
them a  lifestyl e completel y differen t fro m tha t o f thos e childre n with
whom the y ha d grow n u p prio r t o college.  They coul d normall y have
expected t o ente r int o adul t lif e sometim e betwee n th e age s o f 7  an d
14, wherea s i n th e college  the y woul d hav e n o adul t freedom s o r
responsibilities. Second , th e regim e in the college  was on e which regu -
lated daily life in a minute way, something that went far beyond anything
needed fo r the basi c disciplin e require d to teac h effectively . Third , the
burghers insiste d upo n a  thoroughl y Classica l curriculum . Certainl y
learning i n th e sixteent h centur y was impossibl e withou t Latin , bu t a
detailed stud y of Latin poetr y an d drama , no t t o mentio n th e teachin g
of Greek , wa s hardl y necessar y fo r a  gras p o f Lati n readin g skills . In
asking fo r a n explanatio n o f thes e feature s of th e educationa l system ,
it mus t als o b e born e i n min d tha t i t was a n extremel y expensiv e sys -
tem to se t up an d maintain . I t required buildings, teachers (wh o could
often comman d considerabl e fees) , a s wel l a s involvin g significan t
administrative costs . I t kep t thos e attendin g th e college  awa y fro m
the dail y wor k tha t other s i n th e tow n woul d hav e bee n performin g
from a n earl y age . No w on e o f th e principa l criticism s o f th e nobilit y
that th e burgher s presse d agai n an d agai n wa s wha t the y viewe d a s
their squanderin g o f resources, and mor e generall y their economi c mis-
management. The y clearl y did no t believ e their ow n project s belonged
in thi s category , bu t i n tha t cas e w e ar e entitle d t o as k wha t exactl y
their justification , economi c o r otherwise , was .

Huppert ha s argue d tha t th e creatio n o f colleges  gav e institutiona l
shape t o th e nurturin g of a  new clas s i n society. 64 This i s an importan t
conclusion, fo r th e cost-effectivenes s o f th e college  syste m i s ques -
tionable i f one thinks o f it in purely economi c terms . What the proces s
was ultimatel y mean t t o produc e wa s somethin g mor e directl y politi -
cal: i n th e briefes t terms , a  clas s abl e t o articulat e an d advanc e it s
ideals an d aim s ove r those o f the nobility . Amongst th e mor e immedi-
ate consequences o f this was th e production o f a generation o f students
who, a t th e en d of the college  process, wer e able to expres s themselves
in elegan t Frenc h o r elegan t Latin , t o argu e persuasivel y on Classica l
models, a s well a s being familia r wit h Greek , mathematics , an d mayb e
even som e natura l science . Thi s pu t the m o n a  powerfu l footin g i n
disputes betwee n th e crown an d th e parlements.  Bu t no les s importan t
was th e fac t tha t regiona l centre s wer e flourishin g wit h a n intellectual
and cultura l lif e whic h wa s no t subservien t to Pari s i n a  wa y i t ha d
been earlie r (an d was soo n t o becom e again) . The Frenc h town s wer e
able t o suppor t theatre s an d publishin g houses, and t o produc e a  con -
stant flo w o f dram a an d verse , as wel l as literatur e of a  mor e political
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nature.65 Th e threa t t o religiou s an d politica l orthodox y pose d b y
printing wa s recognize d b y th e Crow n earl y o n i n th e sixteent h cen -
tury, an d Franci s I  ha d eve n trie d t o suppres s printin g altogethe r i n
I535-66 I n sum , ther e i s a  explicitl y political edg e t o th e situation : th e
colleges functione d a s a  mean s o f fosterin g the value s an d aspiration s
of a  particula r class , th e gentry , i n the earl y stages o f it s development .

The Demis e o f th e Municipa l College

By th e en d o f th e sixteent h century , the Frenc h municipa l college  wa s
in a  stat e o f crisis . Pasquier , Montaigne , an d other s wer e complainin g
bitterly about the proliferation of colleges, and eve n more bitterl y about
the fac t tha t the lower classe s were leavin g productive wor k an d enter -
ing them, attracted b y the lur e o f education, onl y to emerge , no t mor e
virtuous, bu t simpl y bette r qualifie d t o ente r trainin g fo r th e profes -
sions. This was certainly not the original intention, an d the literary and
cultural interest s of the gentr y increasingly came t o b e pursued, no t i n
the municipal  schools , bu t i n their private retreats. The programme of
moral elevatio n had failed , no t s o much becaus e of the failur e o f teach -
ers, bu t becaus e of the incapacit y o f the vulga r to respon d properl y t o
a humanis t programme ; an d Montaigne , wh o i n hi s writings encapsu -
lated th e ideal s of the gentr y more than anyon e else , even thought tha t
the genera l populace shoul d b e refused acces s t o th e Bibl e because , n o
matter ho w wel l one had trie d t o educat e them, the y wer e no t abl e t o
understand an d mak e prope r us e of it . Combine d wit h thi s ther e wa s
the ver y marked failur e o f th e gentr y t o achiev e an y o f thei r politica l
ambitions. Hupper t sum s u p th e situatio n a s follows :
The creatio n o f colleges  ha d no t serve d th e cultivatio n o f virtue , i t ha d merel y
created opportunitie s fo r socia l climbing . The evangelica l movement , instea d o f
achieving religious reform, had create d civi l war . Th e gentry , in sum , ha d mad e a
fundamental an d fatefu l mistake . Thinkin g t o creat e a  followin g amon g th e com -
mon peopl e b y allowin g the m t o shar e it s classica l educatio n an d it s reformin g
morality, the gentry had merel y armed its enemy. Hordes o f newly licensed lawyers
stood read y to challeng e the gentry' s privileges, and armie s of psalm-singing sho p
clerks wer e prepare d t o kil l an d bur n i n th e nam e o f th e Lord . A  generatio n o f
brutal socia l conflict, barel y disguised as a religious crusade, taught th e gentry that
it stoo d alon e i n the worl d .. . The painfu l retrea t fro m th e worl d undertake n b y
the gentr y durin g th e War s o f Religio n wa s mor e tha n a  tactica l withdrawal : i t
was a  rout , a  genera l sauve qui  peut  whic h sen t th e gentr y bac k t o thei r privat e
libraries.67

The college  tradition di d no t disappea r wit h th e abandonmen t o f th e
municipal colleges  by the gentry , however. It was taken over and trans -
formed b y th e Jesuits. 68 Althoug h the y rejecte d man y o f th e secula r
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values that th e gentr y had attempte d to foste r in the secondary system ,
and wer e concerne d abov e al l wit h makin g educatio n th e mean s o f
forming a  Christia n elite , no t onl y di d the y continu e th e college  tra-
dition o f providin g a  unifor m educatio n fo r al l their students—i n op -
position to  the medieval system, codified in Gregory the Great's Regula
pastoralis, whereb y differen t type s o f educatio n wer e t o b e provide d
for differen t socia l classe s an d groups 69—but wha t the y taugh t wa s
strikingly simila r to the curriculum that ha d bee n devised by the muni-
cipal authorities . Th e differenc e la y in the fac t that the gentry had see n
education a s a  mean s to takin g politica l power , an d correlativel y as a
means whereb y th e populac e a s a  whole coul d b e reformed , th e qual -
ities of self-control and a  love of learning being fostered in them s o that
they would b e fit to b e governed in the kind o f non-coercive, common -
good regim e envisage d b y the gentry . The Jesuits , o n th e othe r hand ,
saw i t a s a  mean s o f spreadin g Christianity , o f inculcatin g ' a learne d
and eloquen t piety' , a s the Protestan t educationa l reforme r Stur m pu t
it.70 Moreover, the aim was not to provide an education fo r the general
populace, but t o mak e sur e tha t thos e wh o were t o tak e u p position s
of powe r i n ecclesiastical , military , an d civi l life , wer e inculcate d no t
only with th e requisite Christia n values , but with a n articulat e sens e of
the worth o f those values and a n ability to defend and apply them; an d
above all with an ability to act  as paradigmatic Christia n gentilshommes.
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An Educatio n i n Propriet y
1606-1618

In 1606 , whe n h e wa s 1 0 year s old , Descarte s lef t th e hous e o f hi s
maternal grandmother , Jeann e Sain , t o g o t o th e Jesui t college  o f La
Fleche at Anjou , abou t 10 0 kilometres to the north east.1 There h e was
to spen d th e nex t eigh t year s o f hi s life . Ren e wa s a  sickl y child , an d
he had joined the college at Easter, rather tha n in January as was usual,
because h e ha d bee n to o il l to commenc e hi s studie s unti l winte r ha d
come t o a n end ; moreover , i t seem s tha t h e wa s regularl y allowe d t o
stay i n be d lat e i n th e morning s becaus e o f hi s condition. 2 W e kno w
that hi s elde r brother , Pierre , was ther e wit h him , an d w e kno w tha t
the rector s o f L a Flech e kne w th e family . Th e firs t rector , Fathe r
Chastellier, wa s fro m Poitou , s o woul d almos t certainl y hav e know n
the famil y well , an d h e wa s succeede d i n 160 7 b y Fathe r Etienn e
Charlet, wh o wa s als o fro m Poito u an d wa s closel y relate d t o th e
Brochard lin e o f th e family. 3 I n a  lette r o f 1645 , Descarte s write s t o
Charlet tha t h e i s particularly obliged t o hi m becaus e throughou t hi s
youth Charle t ha d acte d a s a  secon d fathe r t o him. 4

We kno w ver y littl e o f a  persona l natur e abou t Descarte s i n thes e
early years a t L a Fleche. He presumabl y had schoo l friends , fo r exam -
ple, and Baillet 5 mentions the names of three—Chauveau, Rene l e Clerc,
and Mersenne—bu t h e i s certainl y wron g abou t Mersenne , who m
Descartes onl y go t t o kno w aroun d 162.2 , and i f Descartes wa s indeed
a frien d o f th e firs t two , ther e i s n o evidenc e tha t h e kep t u p an y
contact wit h them. 6 However , w e d o kno w a  goo d dea l abou t wha t
kind o f social , religious , an d intellectua l environmen t h e woul d hav e
been raise d i n a t th e school , an d th e kin d o f education h e received , a s
well as the subject s he studied an d the texts used. Descarte s looks bac k
to hi s time a t L a Fleche and reflect s upo n i t on a  number o f occasion s
throughout hi s life, an d i t was to play a pivotal role in his personal an d
intellectual development , fo r i t was hi s home fo r eigh t formativ e years ,
as wel l a s providin g hi s onl y significan t institutiona l education. 7

La Flech e
The Societ y o f Jesu s wa s forme d wit h a  twofol d aim , t o engag e i n
missionary activit y to sprea d the fait h i n the non-Christia n world , an d
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to rene w th e fait h i n Christia n countrie s b y a concerted programm e o f
secondary education . A s regards th e secon d aim , th e Jesuit s wer e th e
principal ar m o f th e Counter-Reformatio n and , a s on e commentato r
has pu t it , 'the struggl e agains t heres y completely determine d th e edu -
cational activit y o f th e Frenc h Jesuits'. 8 Th e succes s o f th e Jesuit s la y
above al l in their commitmen t an d thei r organization , an d i n the latte r
regard th e genera l vie w seem s t o b e tha t th e Societ y o f Jesu s wa s
modelled o n th e army , althoug h thi s canno t b e accepte d withou t
qualification. The founder of the Society , Ignatius o f Loyola, had himsel f
been a  soldier , an d h e thought o f i t a s a  kin d o f army , bu t w e canno t
assume tha t th e discipline , minut e contro l o f behaviour , an d constan t
supervision tha t h e wante d t o b e exercise d i n Jesui t institution s wer e
drawn fro m procedure s that actually operated i n his day. Armies in the
sixteenth centur y wer e generall y badl y organize d an d disciplined , an d
when i n th e nex t centur y w e encounte r well-discipline d armies , th e
inspiration behin d the m come s i n the mai n fro m Lipsius , who , a s we
shall see , derive d a  numbe r o f hi s organizationa l idea s fro m hi s ow n
Jesuit education . Moreover , i n many respects, suc h as the way in which
discipline was to b e enforced, the arm y would hav e been a  particularly
inappropriate model , sinc e th e Jesuit s wer e oppose d t o coercio n an d
corporal punishment , whic h ha d alway s bee n the stock-in-trad e o f mil-
itary discipline. What the Society did have in common wit h the military
was a  centralize d comman d structure . Th e aim , a s fa r a s recruitmen t
of member s o f th e Societ y wa s concerned , wa s t o for m a  highl y edu -
cated an d highl y motivate d elit e who woul d carr y ou t th e programm e
of th e Society , which pu t itsel f exclusively at the servic e of the Church ,
obeying th e Pope , a s Ignatiu s pu t it , 'a s i f they wer e bu t corpses'. 9

Jesuit college s bega n i n th e mid-sixteent h centur y simpl y a s house s
where cleric s could engag e in individual study, bu t the y were gradually
transformed int o teachin g institutions , apparently , i n the first instance,
as a  response t o th e nee d fo r clerg y in Germany. 10 The Societ y offere d
no teachin g a t th e primar y level , and it s tertiar y teachin g wa s almos t
completely restricte d to seminaries . A t the secondar y level , it ran bot h
seminaries an d mixe d school s fo r th e clerg y an d th e childre n o f th e
nobility an d professiona l classes . Th e seminarie s becam e th e principa l
centres o f Tridentin e reform , an d thei r succes s i n thi s are a wa s com -
plete whe n th e Church' s ke y seminary , th e Collegi o Romano , wa s
turned ove r t o the m i n 156 5 (b y whic h tim e i t ha d bee n grante d
university status). They quickly staffed i t with a  number o f able Spanish
Jesuits, startin g wit h th e philosopher an d theologian Francisc o Toletus.
The ai m o f thes e college s was , i n th e word s o f Ignatius , t o ac t lik e
water tower s fro m whic h Catholi c educator s an d scholar s woul d pou r
forth t o preac h an d teac h th e wor d o f Go d t o th e masses. 11
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The Jesuits wer e activ e in France i n the secon d hal f o f the sixteent h

century, installin g themselves in Pari s under th e protectio n o f the kin g
in 1561 , despit e fierc e resistanc e fro m th e parlement,  th e University ,
and th e bishops . I n 1595 , however , the y wer e expelle d fro m Paris ,
following th e attempte d assassinatio n o f Henri IV , in which the y wer e
implicated becaus e i t wa s thought , amongs t othe r things , tha t th e
writings o n regicid e o f Mariana, 12 on e o f thei r mos t distinguishe d
members, ha d influence d th e assassins . I n reality , thi s wa s onl y a  pre -
text, and the reasons fo r the expulsion were certainl y muc h more com -
plex; i n particular , thei r explici t allegianc e t o th e Pop e ca n onl y have
raised loyalis t suspicions. However tha t may be, Henri recalle d them in
1603, allowing them to resum e their teaching function s in a number of
cities (althoug h their importan t colleg e o f Clermon t i n Pari s wa s shu t
down intermittently) , and h e continue d th e tradition , begu n i n 1575 ,
of making a Jesuit (i n this case a Father Cotton ) hi s personal confessor .
The Jesuit s responde d b y becomin g ferven t defender s of th e Bourbo n
monarchy.

Of th e colleges  the y se t u p upo n thei r return , th e mos t prestigiou s
was L a Fleche, opene d i n 1604 . The building , originally a palace , an d

La Fleche . Seventeenth-centur y engraving b y Pierr e Aveline .
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grounds wer e a  gif t fro m Henri . Hi s mothe r ha d live d ther e whe n h e
was born , an d hi s attachmen t t o i t wa s suc h tha t h e lef t instruction s
that hi s heart an d tha t o f his wife b e laid to res t i n the Colleg e chapel .
He ha d th e palac e renovate d an d turne d int o a  colleg e a t hi s ow n
expense, an d issue d detailed instruction s o n it s running, hi s reforming
zeal extendin g wel l int o educationa l policy . Indeed , on e ca n detec t a
shift i n Henri' s policy designe d t o regulat e educational practices. 13 H e
had begu n i n th e las t decad e o f th e sixteent h centur y b y tryin g t o
intervene directl y i n th e runnin g o f th e municipa l colleges  b y ap -
pointing regent s an d providin g fund s fo r teachers'  salaries , bu t th e
opening of La Fleche marks the beginnin g of a new policy , namely the
wholesale replacemen t of lay teachers b y Jesuits, o n whose  unflinchin g
support h e believe d (correctly , a s i t turne d out ) tha t h e coul d rely .
Gone wer e th e day s whe n provincia l town s coul d ru n thei r ow n
educational an d cultura l programmes : th e kin d o f centralize d contro l
to whic h Jesuit s wer e subjec t could , i f properl y harnesse d b y th e
monarch, b e use d t o exten d hi s absolutis t powe r int o a  crucia l area ,
thereby effectivel y destroyin g an y politica l ambition s th e gentr y ha d
left. And the Jesuits profited by the arrangement also , not only receiving
significant endowment s fro m suppresse d abbey s an d episcopa l funds ,
but havin g the benefit , a t leas t in the earl y years, of an effectiv e mono -
poly o n secondar y teaching , an d thu s o n th e formatio n o f a  whol e
generation o f political , cultural , an d ecclesiastica l leaders . Th e Jesui t
education o f th e professiona l classes wa s par t o f th e foundatio n o f a
new socia l order, an d i t is a role that they were well equipped t o carr y
out. Jus t a s th e Societ y o f Jesu s ha d bee n th e onl y grou p capabl e o f
putting int o practic e th e teachin g reform s o f th e Counci l o f Tren t i n
the educatio n o f the priesthood , s o too i t wa s th e onl y rea l mean s b y
which Henri' s policie s coul d b e implemente d a t th e leve l o f th e edu -
cation o f th e citizenry .

La Flech e ma y hav e begu n lif e a s a  palace , bu t i t ha d a  relativel y
simple design , an d i t was adde d to extensivel y by the architect-genera l
of th e Societ y of Jesus, Martellange , enablin g i t t o fi t th e Jesui t mode l
approved by the Society. The basic model in the larger houses comprised
three paralle l quadrangles , th e firs t fo r classe s (usuall y wit h a  chape l
attached), th e second , wher e th e mai n entranc e wa s located , fo r th e
lodgings of the Jesuits themselves, and th e third fo r the lodging s of the
boarders.14 L a Flech e deviated fro m thi s i n havin g an extr a courtyar d
on eithe r side , bu t th e simplicit y o f design , broke n onl y b y th e roya l
gateway, and the central positioning of the Fathers between the teaching
area an d th e boarders , evidentl y me t th e rathe r stric t architectura l
requirements o f th e Society .

Like al l Jesuit s colleges , L a Flech e wa s a  'tota l institution ' i n th e
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sense that , whil e on e wa s there , one' s whol e lif e revolve d aroun d th e
world o f the institution . Th e rule s governing daily lif e i n these school s
covered everything from th e curriculum and the individual responsibilities
of teacher s t o suc h detail s as the amoun t o f salt t o b e used in cooking.
The principal statements of the rules are to be found i n the fourt h boo k
of the Constitutions  o f the Society and above all in the Ratio Studiomm,
a se t of rules developed and revise d between 158 4 and 1599 , when th e
definitive version was produced. The enforcement of the rules was helped
by the fac t tha t boarder s hardl y eve r ventured outside th e college , an d
when the y did i t was usually on a  supervised visit to on e o f the nearby
Jesuit houses. 15 They had virtuall y no relations with their parents whil e
in the college, being allowed to visi t them only in the gravest cases, an d
they wer e subjec t t o th e exclusiv e authority o f thei r teachers . I n thei r
early years , the y wer e grante d a n annua l holida y o f fou r weeks , bu t
this wa s graduall y reduce d t o on e wee k a s the y reache d th e senio r
years o f the school . Sever e constraint s wer e also place d o n da y pupils ;
they wer e forbidden , fo r example , t o atten d an y publi c celebration s
and spectacles , althoug h a n exceptio n wa s mad e fo r th e executio n o f
heretics.

On th e othe r sid e o f th e coin , a  ver y concerte d effor t wa s mad e t o
make th e environmen t o f the colleg e a  convivia l one . Followin g i n th e
tradition o f th e Brethre n o f th e Commo n Lif e an d Erasmus , corpora l
punishment, an d indee d punishmen t o f an y kind , wa s frowne d upon ,
although i t wa s allowe d i n some cases . Rathe r tha n workin g within a
punitive regime, a complex system of rewards was instituted to encourage
students t o perfor m better : terml y prize-givings , an d i n exceptiona l
cases crosses, ribbons , an d insignia . These latte r were base d on Roma n
decorations, an d th e hierarch y o f studen t monitors  wa s name d afte r
ranks o f th e Roma n republic , wit h classe s themselve s bein g divide d
into group s wit h name s suc h a s Roman s an d Carthaginians . I t wa s a
distinctive feature o f Jesuit disciplin e that the student s themselves were
given a  centra l role in the maintenanc e o f discipline , an d th e monitors
were charge d wit h policin g thos e unde r thei r control . Grea t emphasi s
was place d o n emulation : o f th e saints , o f mode l olde r boys , o f thos e
who wo n prizes , an d s o on . Teachin g staf f wer e require d t o tak e a n
interest i n al l students, t o follo w thei r progress , answe r questions , an d
to provide sufficient tim e at the end of each class for individual difficulties
to be dealt with. Prolonged , tiring study, as practised in the Benedictine
schools, wa s rejecte d and , borrowin g a n imag e fro m Quintilian , th e
Ratio studiorum  compare s th e min d o f a  chil d t o th e narro w nec k of
a bottle : i f one trie s t o pou r i n to o much , nothin g end s u p goin g in ,
whereas i f on e pour s judiciously , on e ca n fil l it . Th e Jesui t attitud e
to game s i n schoo l mirror s this . Rathe r tha n forbiddin g games , the y
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assimilated them , specifying whic h were to b e allowed and which were
to b e encouraged, an d the y were mad e part o f the everyda y activity of
the school. Sports were actively encouraged, especially swimming, riding,
and fencing . Dancing , includin g ballet , was practise d b y the boys , an d
it wa s though t t o encourag e goo d bearing . Theatrica l entertainment s
(usually with balle t in the intervals ) were similarly made par t of schoo l
life, an d a s wel l a s production s o f classica l drama , th e Father s them -
selves wrote a  number of plays. In this way, the schoolchild was provided
with a  lifestyl e whic h parallele d tha t o f lif e outsid e th e college,  bu t
which followe d detaile d rules , an d wa s closel y monitored .

There wa s a  curiousl y theatrica l elemen t i n Jesui t education, 16 an d
this wa s nowher e mor e eviden t tha n i n th e funeral , an d subsequen t
annual commemorations, o f La Fleche's benefactor, Henri IV , who wa s
assassinated o n 1 4 Ma y 1610 . Hi s hear t wa s displaye d in Pari s unti l
i June , an d the n i t was taken o n the three-day journe y to L a Fleche,
accompanied b y royalty, nobility, th e clergy , an d othe r notables , al l in
full mournin g regalia . L a Flech e was evidentl y draped wholl y in blac k
for th e occasion, an d on e entered vi a a 27-foot triumphal arc h covered
in mournin g clot h an d illuminate d b y candles . Th e centra l courtyar d
was decorate d wit h coat s o f arms , deat h mask s o f the king , an d vari -
ous tableau x o f th e kin g bein g carrie d t o heave n b y angels . A  heral d
received th e hear t fro m on e o f th e roya l part y o n a  stag e i n fron t o f
the altar , placin g i t i n a  gilde d urn . Th e hear t wa s the n burie d i n a
further elaborat e ceremony, 17 i n which Descarte s himsel f participated ,
being on e o f th e twenty-fou r pupil s selecte d fo r thi s task . Th e even t
was subsequentl y commemorate d annuall y i n three-da y celebration s
that were even more elaborate tha n the original . O n the first day, ther e
was a  processio n fro m th e churc h o f St . Thomas t o th e chapel , wit h
funeral oration s bein g give n i n Frenc h an d Latin . Th e event s o f th e
second an d thir d day s took place around a  gigantic effig y o f the king' s
heart, an d a s wel l a s extensiv e reading s i n Latin , French , an d Greek ,
there was, on the third day , an elaborate theatrical allegory. Not al l the
events o n thes e occasion s centre d aroun d th e king' s death , however ,
and the opportunity was taken to celebrate a number of different things ,
including (a s we shal l se e below) th e lates t scientifi c discoveries . Th e
purpose o f suc h occasion s seem s t o hav e been , a s muc h a s anythin g
else, to provid e a  spectacula r bu t upliftin g for m o f entertainment , ric h
in pictorial an d verba l iconography. Descarte s wa s to retain a n interes t
in suc h spectacle s throughou t hi s life , makin g detour s i n hi s travels t o
attend them .

As for teachin g methods a t L a Fleche, these followed th e procedure s
set down i n the Ratio  fo r al l Jesuit colleges. There wer e fou r principa l
forms o f instruction : lectio, repetitiones, sabbatinae  disputationes,  an d
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menstruae disputationes.  Th e lectio  consiste d o f a  readin g of , an d
commentary on, a  text; this was dictated t o th e students , bu t contrary
to the medieval practice a significant amoun t o f time was lef t a t the end
of eac h class (the classes ran fo r tw o hour s i n the mornin g and tw o i n
the afternoon) t o clarify passage s in the reading that remained obscure .
Nevertheless, it should be remembered that classes in the first five years
of study would have been very large, ranging from 15 0 to 2.0 0 students,18

and i t i s hard t o imagin e that suc h period s ca n hav e been ver y useful .
The repetitiones  wer e a  regular weekday event, held i n the evenin g (at
midday for da y students) and preside d over by a student . Students had
to giv e an accoun t o f the lessons they had attende d that day , and the n
there wa s extende d discussio n o f an y difficultie s anyon e migh t hav e
with th e material . Th e sabbatinae  disputationes  comprise d a  regula r
Saturday evenin g viv a voc e debat e i n th e presenc e o f a  teacher . A
respondens or defendens, nominated eight days in advance, expounded
a thesis and defended it, and the n an argumentans  presented objections
to it , wit h th e respondens  o f th e previou s Saturda y becomin g th e
argumentans th e nex t Saturday . The argumentans  coul d pu t n o mor e
than thre e objections , an d whe n th e disputatio n wa s complet e th e
assistants t o eac h o f th e participant s coul d clai m th e righ t t o ad d
further points . Finally , a t th e en d o f eac h mont h ther e wa s a  simila r
disputation, the menstruae disputationes.  Her e th e philosophy teacher s
and thei r pupil s wer e present , an d ther e wa s a  respondens  fo r eac h
teacher, eac h respondens  havin g tw o adversaries , on e fro m hi s ow n
class an d on e fro m a  highe r one . Suc h disputatio n wa s th e principa l
form o f assessment—writte n essays , fo r example , wer e rare—an d i t
was conducte d alon g quasi-militar y lines , wit h constan t referenc e t o
the highl y ritualized and blood y spor t o f jousting . Rules were se t ou t
for 'bearin g arms ' i n philosophy, an d thos e attendin g th e disputation s
were fre e t o applau d goo d argument s an d cleve r distinctions . Suc h
disputations ha d thei r medieva l predecessors, o f course, bu t th e highly
regulated wa y in which argument s were t o b e presented prevente d the
kind o f violen t excesses t o whic h medieva l disputes wer e occasionall y
subject.19 Although not strictl y part o f this schema , we might ad d her e
the annua l three-da y literary competition, i n which philosophica l an d
literary dissertations, and prose and poetry in French, Latin, and Gree k
were read ; thes e proceeding s wer e ope n t o th e public , an d evidently
attracted larg e number s of curiou s locals . Afte r 161 0 th e competitio n
was stage d t o coincid e wit h th e annua l commemoratio n o f th e deat h
of Henri , an d i t became the majo r publi c event, not jus t of the school ,
but o f th e whol e surroundin g area .

All teaching and disputatio n was carried out i n Latin and talkin g to
one's fellow students in the vernacular attracted punishment. The reasons

44



An Educatio n in Propriety , 1606-1618
for thi s wen t beyon d th e nee d t o practis e Lati n thoroughl y becaus e i t
was the language of scholarship. I t was also the language of the Catholi c
Church, an d decidedl y no t th e languag e o f Protestantism , an d ther e
were politico-religiou s reason s behin d th e insistenc e o n Lati n bein g
spoken. Amongs t othe r things , th e Churc h sa w Europea n nation s a s
being a  singl e family unde r th e headshi p o f the Pope , an d Lati n a s th e
common languag e o f thi s family . It s statu s wa s effectivel y tha t o f a
sacred language . Th e sixteenth-centur y humanis t Juan Loui s Vives, for
example, argue d tha t th e diversit y of language s wa s a n effec t o f sin, 20

the implicatio n bein g tha t ther e wa s somethin g morall y dangerou s i n
the us e of the vernacular . This commitmen t t o Lati n i s reflected i n th e
curriculum of the first five years of teaching, which was devote d almos t
exclusively t o Latin , Greek , an d Classica l literature . Whe n w e bea r i n
mind tha t man y pupil s lef t afte r th e initia l five years o f lower school ,
and neve r wen t o n t o th e stud y o f philosoph y an d scienc e offere d i n
the late r years , thi s i s al l th e mor e striking , sinc e fo r man y student s
'humane letters ' comprised , no t a n introductio n t o highe r things , bu t
the whol e o f thei r education, an d thi s was n o oversigh t o n th e par t of
the Jesuits. Befor e w e look a t the content o f this teaching , therefore , i t
would b e of some benefi t to determine what the justification an d purpos e
of thi s apparen t 'retur n t o antiquity ' was .

Christianity an d th e Classica l Traditio n

Ignatius, i n common wit h writer s such a s Erasmus, Melanchthon , an d
Sturm, and with institution s suc h as the municipal colleges  and school s
of th e Brethre n o f th e Commo n Life , ha d a  fir m commitmen t t o th e
humanist stud y of letters, an d indee d mad e thi s the centre o f the Jesui t
programme o f studies . Ignatiu s defend s i t i n term s o f th e Augustinia n
doctrine o f exercitatio animi,21 whereby the mind, if it is to grasp spiritua l
truths, mus t prepar e itsel f s o a s not t o b e blinde d b y the divin e light ,
and th e disciplines of grammar, rhetoric , an d dialecti c are advocated a s
means o f accustomin g one' s min d t o th e contemplatio n o f ideas , an d
of intelligibl e (a s oppose d t o perceptible ) reality.

The relation between Christianity and pagan literature in the sixteenth
and seventeent h centurie s wa s a  vexe d one . Calvi n wa s resolutel y
opposed to paga n texts being studied alongside the Scriptures , whereas
writers lik e Erasmus , Sturm , an d Ignatiu s sa w th e work s o f Classica l
antiquity a s bein g a n essentia l preparatio n fo r educate d Christians .
There ar e two question s tha t we need t o as k here . The first centres o n
what th e acceptabilit y of Classica l philosoph y an d literatur e derive d
from. Wa s i t not , afte r all , the produc t o f a  pagan cultur e that wa s i n
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many ways antithetical t o Christianity ? While it could b e ransacked fo r
passages an d doctrine s tha t no t onl y conforme d t o Christianit y bu t
actually seeme d t o anticipat e o r suppor t it , fo r ever y one such passag e
or doctrin e on e coul d easil y fin d man y incompatibl e with , o r eve n
subversive of , Christia n teaching . Second , there i s the questio n o f wh y
it was though t t o for m a  necessary ingredient i n a  Christia n educatio n
for thes e writers . I t i s on e thin g t o tr y t o sho w th e compatibilit y of
pagan author s with th e teachings of the Church, but anothe r altogethe r
to mak e thes e effectivel y par t o f Christia n teaching , no t a  par t o f
Christian dogma , t o b e sure , bu t a n indispensabl e part o f it s genera l
teaching nevertheless . Wa s i t tha t Christianit y was completel y lacking
in thes e areas , an d i f s o woul d i t no t b e safe r t o develo p somethin g
specifically Christia n t o mak e goo d th e lack ?

The answe r t o th e firs t questio n i s tha t Classica l philosophy , i n
particular, ha d becom e s o 'Christianized ' b y thi s perio d tha t i t wa s
hardly distinct from Christianit y itself fo r many thinkers. In the Patristic
period, w e witnes s th e gradua l 'Christianization ' o f philosophy (meta -
physics, natura l philosophy , ethics , etc.) , begu n b y th e earl y Father s
and brough t t o completion b y Augustine. In its early stages, the project
is tha t o f nurturin g wha t i s worthwhil e i n paga n though t i n th e
nourishing atmosphere o f Christian teaching. The approach o f Clement
of Alexandri a i s typica l here . Presentin g himsel f a s Christ' s gardener ,
he speak s i n term s o f cuttin g twig s fro m th e rank , dried-back , an d
brittle bushe s o f pagan literature , an d graftin g the m ont o th e stoc k o f
Christ's truth. 22 I n it s late r development , especiall y i n th e writing s o f
Augustine, the projec t amount s t o nothin g shor t o f a  tota l translatio n
of al l philosoph y int o Christia n terms . Christianit y i s conceived o f a s
the fina l form of philosophy. Usin g the languag e of the classica l philo -
sophers t o formulat e hi s theology , Augustin e attempt s t o sho w tha t
Christianity is able to answe r al l the question s of Classical metaphysics.
In general terms, not onl y does Christianit y supplemen t Classica l philo-
sophy here , i t appropriate s th e teaching s o f thi s philosophy , denyin g
that the y were eve r the propert y o f the ancient s i n the firs t place , an d
it construe s ever y philosophica l questio n i n term s o f Christia n teach -
ing. This appropriation o f earlier thought b y Christianity made it possible
for i t t o presen t itsel f a s th e fina l answe r t o wha t earlie r philosopher s
were strivin g for , and i n a  number o f cases i t was strikingl y successfu l
in thi s respect : th e grea t eas e wit h whic h i t transform s on e o f th e
central aim s of Hellenistic philosophy, namel y that o f transcending th e
flux and disorde r o f lif e an d th e achievemen t of peace of mind (ataraxia
or apatheia),  int o Christia n terms , i s quit e remarkable .

In hi s discussio n o f Plat o i n Book s 8  t o 1 0 o f th e D e Civitate  Dei,
Augustine speculated whether Plato could have had som e knowledge of
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the Hebrew scriptures , and he suggests that the God of the Neoplatonist s
is th e sam e a s tha t o f Christianity , an d eve n that the y speak , albei t in
a confused way, o f the Trinity. Yet, he tells us, these same Neoplatonist s
cannot kno w God . They mistakenly believe that they can reach Him by
purely intellectua l means , wherea s i n fac t H e ca n onl y b e reache d
through th e sacraments , whic h wer e instituted with th e Incarnatio n of
Christ. Fo r Augustine , th e superiorit y o f Christianit y ove r ancien t
philosophies and ove r the contemporary rival s of Christianity lay in the
institution o f the sacraments . Bu t it is not s o much that, for Augustine,
Christianity is ancient philosophy plu s the sacraments ; a more accurat e
way o f puttin g i t woul d b e t o sa y that ancien t philosoph y i s Christi -
anity minus the sacraments. Christianity is the culmination of all previous
philosophical reflectio n an d religiou s belief , somethin g tha t ca n b e
glimpsed b y th e appropriat e allegorica l readings o f th e ancien t philo -
sophers an d sage s jus t a s muc h a s i t ca n b y th e allegorica l reading of
the Ol d Testament .

Such a  readin g o f antiquit y was prevalen t well into th e seventeent h
century. As late a s the secon d hal f o f the seventeent h century, on e ca n
find a very orthodox an d influentia l histor y of philosophy, Georg Horn's
Historiae Philosophicae  (Leiden , 1655) , maintainin g th e vie w that al l
philosophy i s t o b e trace d bac k t o Adam , th e variou s philosophica l
schools o r sect s bein g simply a  resul t of the Fall . And whe n on e turn s
to work s wit h a  Hermeti c inspiration , suc h a s Cudworth' s True  In -
tellectual System  o f th e Universe  (London , 1678) , on e find s a  muc h
more elaborat e attemp t t o rea d th e whol e o f antiquit y i n Christia n
terms. Thes e work s ar e writte n a t th e en d of , o r a t leas t toward s th e
end of , a  lon g tradition o f interpretin g th e though t o f Classica l antiq -
uity a s bein g somethin g which , i n a  fundamenta l way , presuppose s
Christianity. This being the case, it is difficult t o talk of a straightforward
incompatibility betwee n Classica l though t an d Christianity , a s i f w e
were simpl y comparin g tw o independen t system s o f thought. 23

As regard s th e secon d question , th e issu e hinge s o n wha t kin d o f
indispensable contribution Classica l learning can make to th e study of,
or developmen t of , Christian doctrine . A t least i n the first instance, th e
area that stoo d ou t mos t strikingl y in this respec t was Classica l philol -
ogy. Durin g th e Reformation , abus e withi n th e Churc h stimulate d a
nostalgic desire for a  return to earlie r times when Jesus' simpl e message
had bee n understood without the interpolations of medieval Christianity.
The projec t wa s tha t o f reconstructin g Christianit y o n th e basi s o f a
reading o f th e Ne w Testamen t tha t wa s fre e fro m th e corruption s
introduced b y th e interpretation s o f th e medieva l Church , an d thi s
meant readin g th e Gospel s agains t th e backgroun d o f a  mor e litera l
understanding o f th e Ol d Testament , a n understandin g occasionally
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aided b y reliance o n th e Rabbini c tradition,24 bu t muc h mor e import -
antly, o n Classica l philology .

The concerte d applicatio n o f the principle s o f Classica l philology t o
the New Testament wa s initiated by Lorenzo Valla in the second quarte r
of the fifteent h century , but the elevation of this projec t int o a  basis for
ecclesiastical refor m bega n wit h Erasmus ' Prefac e t o hi s 150 5 editio n
of Valla's Annotationes in Novum Testamentum.  Here we find the view
that th e authenti c teaching s o f Jesus ar e t o b e discovered b y studying
the Ne w Testamen t i n it s origina l language , usin g al l th e scholarshi p
of Classica l philology , a  view tha t wa s t o b e developed i n detai l i n hi s
Novum Instrumentum  o f 1516 . The respons e o f the Counci l o f Tren t
was t o mak e the Lati n Vulgat e the officia l versio n o f the Bible , thereby
attempting t o clos e of f th e possibilit y o f extensiv e reinterpretations ,
such a s wer e beginnin g to b e propose d b y Protestan t scholar s o n th e
basis of a close reading of the Greek. This does not mea n that the study
of eithe r Gree k o r Classica l philology wa s abandone d b y the Catholi c
Church. Th e Jesuit s pursue d both , althoug h i t i s true tha t Gree k wa s
not taugh t t o anythin g lik e the sam e degree as Latin, an d unlik e Latin,
it was evidently not considere d a s having a  value in its own right. Latin
was taugh t becaus e goo d Lati n styl e wa s considere d essentia l fo r th e
persuasive presentation o f arguments, whereas Gree k was taught abov e
all s o tha t Protestant s coul d b e rebutted . A s th e Ratio  put s it : 'I t i s
disgraceful t o b e defeate d i n thi s matte r b y th e heretic s [i.e . Protes-
tants], who , having bee n taugh t Gree k fro m a  ver y youn g age , scorn
Catholics ignoran t o f th e language , makin g fu n o f thei r disgrac e an d
challenging the m o n th e Gree k source s o f religion'. 25

Res Literaria , 1606-161 1

The firs t fiv e year s o f th e cours e a t L a Flech e comprise d a  yea r o f
preparatory classes , the n thre e year s o f 'grammar' , an d finall y a  yea r
of rhetoric . Durin g this tim e the studen t acquire d a  good knowledg e o f
Latin an d a  reasonabl y thoroug h knowledg e o f Greek , a s wel l a s very
considerable familiarity with a  wide range of classical texts, with Cicer o
predominating. Text s wer e ver y rarely given i n full , however , bu t al -
most alway s i n th e for m o f extracts , an d Compayr e ha s pointe d ou t
that thi s i s no t s o muc h th e resul t o f censorshi p a s a  consequenc e o f
a desir e t o remov e fro m ancien t text s anythin g whic h show s the m t o
be distinctively of their epoch , anythin g which gives the text 'the stamp
of time , anythin g which give s it it s own character'. 26 This is very muc h
in keeping with th e general approach t o Classica l antiquity that I  have
just outlined : i t i s deprive d o f an y identit y o f it s ow n a s par t o f it s
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incorporation int o Christianity . Indeed, i t does no t eve n have the righ t
to b e assessed in its own terms , and i f it differs fro m Christianit y in any
way this is seen as a deficiency, t o b e made good b y replacing, or trying
to reconcile , th e offendin g doctrine s wit h Christianity . Suc h a n ap -
proach was not unique to the Jesuits; on the contrary, they were working
within a  ver y firml y establishe d traditio n o f interpretation .

The wa y i n which th e materia l was taugh t i n class is interesting, fo r
it seems that wha t th e study of the texts was designed to yield was no t
so muc h a n understandin g an d assessmen t o f thei r content , bu t a n
appreciation of their style. There were strict and detailed rules governing
the way in which material was to b e presented, and the rules governing
the expositio n o f the texts give us considerable insigh t into th e nature
of Jesuit teaching. The first part of the exposition wa s the argumentum,
in which a  general account o f the passag e unde r study was given . This
was followe d b y a n explanatio,  i n which sentence s and phrase s i n th e
passage ar e paraphrased s o that thei r meanin g could b e clarified. What
then followed was not a n investigation of the substance of the text, bu t
rather a  rhetorica,  i n whic h th e wa y i n whic h th e rule s o f rhetoric ,
poetics, or even just grammar are applied in the text was examined and
elaborated upon . Thi s wa s ofte n th e longes t an d mos t detaile d part of
the exercise . Nex t cam e th e shortes t part , th e eruditio,  i n whic h an y
historical fact s necessar y for a n understandin g o f th e tex t wer e given.
Finally, i n the latinitas,  citations fro m othe r author s wer e provided t o
validate the grammar, style , imagery, etc. of the text. The principal ai m
of thi s typ e o f teachin g wa s languag e study , an d i n particula r th e
ability to think , write , an d spea k fluently i n elegant Latin. The models
are very much what w e would expect : Cicer o (abov e all), Ovid, Virgil,
Tibullus, an d Catullu s i n Latin , with Aesop , Di o Chrystostomus , an d
others i n Greek. In the fifth year, the mora l writings of Cicero, Caesar ,
Sallust, and others , and the rhetorical writings of Cicero and Quintilian
took u p a  majo r par t o f th e curriculum , and i n th e stud y o f Greek ,
Aristotle's Rhetoric  an d Poetics  were studie d alongsid e passage s fro m
Homer, Pindar, Demosthenes, Plat o (the letters, not the dialogues), and
the Gree k Churc h Fathers. 27

It i s unlikely tha t th e variou s rhetorical style s were presented i n th e
classroom withou t preference , an d althoug h w e ca n fin d som e varia -
tion in the rhetorica l styles of French Jesuit writers , there are a number
of distinctiv e traits i n their rhetorica l writings , as Fumarol i has show n
in hi s detaile d analyse s o f th e work s o f seventeenth-centur y Frenc h
Jesuits.28 Two o f these are worth noting . I n the first place, Jesui t writ-
ing showed a  marked preferenc e fo r a  baroqu e styl e deriving from th e
second Sophistic , a form o f display oratory typifie d i n the works o f th e
second-century writer s Di o Chrystostomus , Aristides , an d th e earlie r
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Lucian.29 I t was characterize d b y the adoptio n an d developmen t o f a n
'Asiatic' pros e style , whic h wa s initiall y associated wit h Isocrate s an d
then Cicer o i n it s milde r forms , an d wa s orotun d an d emotionall y
charged; it s proponents aimed at virtuosity, but its detractors considere d
it merel y affected . Thes e feature s o f the Asiati c style were exaggerate d
in th e writin g o f th e secon d Sophists . Th e 'Attic ' style , i n contrast ,
comprised shor t sentence s whic h use d a  simpl e vocabular y an d whic h
had a n ai r o f informality , althoug h it s critic s maintaine d i t wa s arti -
ficial; its great exponent was Seneca, and i t was a style strongly associate d
with, an d defende d by , th e Stoic s in antiquity. 30 Wha t th e Jesuit s at -
tempted t o provid e wa s som e kin d o f balanc e between ver y cur t Atti c
styles, such as that o f Tacitus, take n u p an d defende d by Lipsius in the
sixteenth century , o n th e on e hand , an d excessivel y baroque style s on
the other. 31 Descartes ' positio n o n thes e issue s i n late r year s i s not a t
all straightforward. A t times, he suggests that he has no interes t i n such
questions, a s when, reflectin g o n hi s early years at school , i n the auto -
biographical par t o f th e Discours,  h e tell s u s tha t h e 'value d orator y
and wa s fon d o f poetry ; bu t I  thought bot h o f thes e wer e gift s o f th e
mind rathe r tha n fruit s o f study . Thos e wit h th e stronges t reasonin g
who ar e mos t skilfu l a t orderin g thei r thought s s o a s t o mak e the m
clear an d intelligibl e are always the mos t persuasive , even if they spea k
only th e dialec t o f lowe r Brittan y an d hav e neve r learne d rhetoric'. 32

But o n on e occasion , h e apparently defend s a rathe r baroqu e 'Asiatic '
style, in an ope n lette r o f 162 8 to on e o f the mos t famou s Asianists of
the seventeent h century, Jean-Louis Gue z de Balzac, arguing that i t has
the correct balance . Moreover, writin g to Mersenne abou t hi s Geometric,
in the sam e year tha t th e Discours  an d th e Geometric  were published ,
he compare s hi s ow n achievemen t (whic h h e rightl y considere d t o b e
one o f his greatest) with tha t o f Cicero , tellin g us that: 'what I  provide
in th e secon d Boo k [o f th e Geometric]  concernin g th e natur e an d
properties o f curve d line s and th e wa y o f examinin g the m is , i t seem s
to me , a s fa r beyon d ordinar y geometr y a s th e rhetori c o f Cicer o i s
beyond the abc's  o f children'.33 Yet if one were to place Descartes ' ow n
style i n eithe r o f thes e camps , on e woul d hav e t o sa y i t wa s uncom -
promisingly 'Attic' , with Senec a rather tha n Cicer o a s its model. I  shall
touch o n thes e question s belo w whe n w e come t o loo k a t hi s letter t o
Balzac, but i t is worth nothing her e that Descartes himsel f did not leav e
these question s behin d whe n h e lef t L a Fleche , an d w e shoul d b e ver y
cautious indeed about attributing to him a straightforward dismissa l of
rhetoric.

The secon d distinctiv e featur e o f Jesui t rhetorica l writin g i s th e
preoccupation o f much o f i t with emblem s and symbols . Emblems and
symbols wer e a  majo r concer n o f cour t society , formin g no t jus t th e
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basis fo r popula r games , bu t a  way o f marking ou t cour t societ y fro m
those wh o coul d no t fatho m th e meanin g o f th e symbols . Writin g i n
the contex t o f Florentin e cour t society , Biagiol i point s ou t tha t
'emblematics wa s t o cour t spectacle s wha t etiquett e wa s t o cour t be -
haviour: i t differentiated socia l groups an d reinforce d social hierarchies
by controllin g acces s t o meaning'. 34 Ther e wa s a  stron g curren t o f
concern wit h th e educationa l valu e o f emblems , an d th e solutio n o f
enigmas and interpretatio n o f emblems and symbol s was recommende d
as a n exercis e i n th e Ratio  Studorium; 35 indeed , Fumarol i ha s draw n
attention t o th e us e made b y a number of Jesuit writers o f Philostratus '
Eikones, which comprise s exemplar y exercise s i n th e ar t o f rhetorica l
description o f paintings , i n which th e ai m i s to describ e a  paintin g (in
Philostratus' cas e probabl y imaginar y paintings ) i n sufficientl y vivi d
terms as to mak e the reader fee l h e is seeing it.36 What wa s a t issue here
was th e traditiona l rhetorica l them e o f improvisation , particularl y
considered a s a  displa y o f virtuosity . Bu t ver y muc h par t o f thi s i s a
more genera l concer n wit h th e us e of images , and thi s i s a questio n o f
considerable importance . Th e rhetorica l traditio n wa s especiall y in -
terested i n the questio n o f the vividnes s and particularit y o f images . I n
fact, a  number o f psychological and rhetorica l concern s meet here , an d
the Roma n rhetorica l tradition—especiall y th e writing s o f Cicero , th e
anonymous autho r o f the Rhetorica  A d Herennium,  an d Quintilian —
was to utiliz e elements from rhetoric , poetics , an d psychology . Because
it has so often bee n assumed tha t rhetoric i s not somethin g tha t playe d
any rol e i n Descartes ' thinkin g afte r h e lef t L a Fleche , suc h considera -
tions have been ignored . Bu t rhetorical theor y alway s carrie d wit h i t a
large amount o f psychological theory , and indeed writers like Quintilian ,
who produce d wha t wa s t o becom e th e mos t influentia l accoun t o f
these issues,  derive d element s no t onl y fro m Aristotle' s Poetics  an d
Rhetoric., but als o fro m th e theor y o f the psychologica l imag e i n Boo k
3 o f th e D e anima.  The rhetorical/psychologica l theorie s o f th e imag e
that h e would hav e been familia r wit h fro m hi s reading o f writers lik e
Quintilian are , a s I  shal l sho w later , a  plausibl e sourc e fo r man y o f
Descartes' ow n psychologica l theories, includin g his key theory o f clear
and distinc t ideas .

The Philosophica l Curriculu m

The majorit y o f student s lef t L a Flech e afte r th e fift h year . No t onl y
had the y receive d sufficien t educatio n t o enabl e the m t o procee d t o a
professional cours e i n a  universit y b y this stage , bu t man y universities
denied admissio n an d graduatio n t o th e degree s o f Maste r o f Arts ,
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Medicine, an d Theolog y t o mor e advance d student s o f Jesuit colleges ,
such wa s th e strengt h o f feelin g agains t th e Jesuit s a t thi s time. 37

Descartes remaine d ther e t o complet e hi s education , an d i n 161 1 h e
entered th e firs t yea r o f th e 'philosophical ' curriculum . The medieva l
education syste m ha d bee n loosel y structure d aroun d a  codificatio n
developed b y the fifth- and sixth-centur y Latin encyclopaedist s int o the
seven libera l arts, mad e up o f the trivium,  comprising the 'verba l arts' ,
namely grammar , rhetoric , an d dialecti c (logic) , an d th e quadrivium,
comprising th e 'mathematica l arts' , namel y arithmetic , music , geom -
etry, and astronomy . Th e curriculum at L a Fleche reflects thi s orderin g
of materia l to som e extent , albei t with significan t revisions . I n the first
five years o f the humanisti c curriculum, the trivium  was studied , wit h
the exceptio n o f dialectic . I n th e secon d thre e years , th e remainin g
liberal arts subject s were covered, although metaphysics , natura l philo -
sophy, an d ethic s wer e added . Th e wa y i n whic h th e 'philosophica l
subjects' were studied differed somewha t fro m th e grammar and rhetori c
of th e earlie r years . Th e rang e o f author s wa s muc h mor e restricted ,
the use of commentaries wa s probably more widespread, an d the work s
read wer e studie d ver y muc h fo r thei r content , rathe r tha n fo r thei r
style, contrar y t o wha t ha d bee n th e procedur e wit h th e text s o f th e
humanistic curriculum .

The restrictio n i n th e rang e o f author s an d th e greate r us e o f
commentators reflect s th e fac t tha t th e topic s o f th e philosophica l
curriculum were generall y more contentiou s tha n thos e o f the human -
istic curriculum , an d attendanc e a t advance d course s i n theology , a s
well a s evidenc e o f orthodoxy , wer e prerequisite s fo r thos e teachin g
such courses . Som e areas , suc h a s metaphysics , wer e s o contentiou s
that they were eithe r no t taugh t a t al l (suc h a s some of the theologica l
parts of Aristotle's Metaphysics), or were taught on the basis of de-
tailed commentarie s wher e orthodox y wa s followe d closely . Ignatiu s
had recommended the philosophy of Aristotle, as interpreted by Aquinas,
to hi s followers . Bu t this wa s no t alway s a n eas y recommendation t o
follow. Aquinas ' interpretatio n o f Aristotl e wa s bein g questione d b y
Paduan Aristotelian s suc h a s Zabarella , Pomponazzi , an d Nif o fro m
the late fifteenth century onwards, an d the y were offering a  naturalisti c
reading o f Aristotl e whic h wa s ver y har d t o reconcil e wit h th e us e of
his philosoph y a s a  foundatio n fo r Christia n theology . Moreover , al -
though ther e had bee n a  revival o f Thomism i n the early decades o f the
sixteenth century, and a  corresponding declin e in interest in his scholastic
critics, such as Ockham an d Scotus, what orthodox Thomism amounte d
to wa s no t a t al l clear-cut. Various version s of Thomism wer e offered ,
often develope d a s response s t o late r criticisms , th e mos t influentia l
being thos e o f Cajeta n an d Suarez . Cajeta n deviate d from Aquina s on
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a numbe r o f issues , includin g the metaphysica l doctrine o f analogy , a
core doctrine becaus e it purported to provide an account of the relation
between huma n knowledg e an d divin e knowledge . Suarez , whil e ver y
broadly speakin g Thomist, hold s quit e distinctiv e views on a  rang e of
metaphysical questions. As we shall see, Descartes was not taugh t 'pur e
Aquinas' an y mor e tha n h e wa s taugh t 'pur e Aristotle' .

In som e othe r areas , suc h a s mathematics , ther e wer e tw o differen t
kinds o f problem . Th e firs t wa s no t a  proble m o f orthodox y s o much
as a n innat e conservatis m abou t th e relevanc e o f th e quadrivium
subjects. Although notionally on a par with the trivium, the quadrivium
subjects had always fared badl y in comparison, and some writers believed
this wa s ho w thing s shoul d be . Astronomy , arithmetic , an d geometr y
had receive d renewe d attentio n i n th e sixteent h century , however ,
because of a  range of concerns, fro m calenda r refor m t o ballistics , an d
there was a  clear case for the teachin g of these subjects a t a  college like
La Fleche, where the nobility and the gentry were often expecte d to enter
military an d administrativ e careers o n leavin g the college . Th e secon d
kind o f proble m turne d o n th e rol e an d statu s o f mathematica l argu -
ments in areas like astronomy, where deeply held natural-philosophica l
views wer e a t stake . Her e question s o f orthodox y di d arise , althoug h
this wa s no t alway s eviden t befor e 1616 , when Foscarini' s attemp t t o
reconcile Copernicanis m an d scriptur e led to th e condemnatio n o f the
former b y th e Roma n Inquisition .

Dialectic, 1611-1612 .

The Ratio studiorum recommends tha t th e 'organon ' o f Aristotle for m
the cor e fo r teachin g i n dialectic , althoug h i t stipulate s tha t materia l
more relevan t to metaphysic s should no t b e included , no r shoul d th e
later book s o f th e Topics,  an d onl y extract s fro m th e D e Sophisticis
Elenchis ar e recommended . Thi s leave s u s wit h th e Categories,  O n
Interpretation, Prior  Analytics (firs t five chapters), Posterior  Analytics,
Topics (Book s i and z) , as well as some material from th e De Sophisticis
Elenchis. Thes e wer e supplemente d b y Porphyry' s introductio n t o th e
Categories (th e Isagoge), a s was th e usua l practice . I n th e 158 6 Ratio
the commentar y o f Fonsec a o n th e organo n i s recommended , an d i n
the definitiv e 159 9 versio n the Introductio  i n dialecticam  o f Toletus i s
added. Fonsec a an d Toletu s wer e especiall y influential , an d th e ver y
extensive series of commentaries on Aristotle put ou t b y the Portuguese
University o f Coimbr a i n th e 1590 8 wa s base d i n larg e par t o n thei r
commentaries. I t wa s thes e commentaries , writte n b y Jesuit s wit h a
view t o establishin g a definitiv e readin g of Aristotle , that provide d the
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closest thing to a n orthodox reading of Aristotle for the Jesuit schools ,
and i t i s b y mean s o f thes e commentarie s tha t Descarte s learne d th e
vast bul k o f hi s philosophy .

The Aristotelia n texts chose n cove r a  rang e o f topics , amongs t th e
more importan t o f whic h (i f we exclud e th e metaphysica l questions)
are: th e forma l stud y o f syllogistic , th e applicatio n o f syllogisti c t o
scientific reasoning , an d th e discovery of appropriate arguments . How -
ever, the stud y of logic as a  forma l accoun t o f deductiv e inference ha d
effectively com e t o a n en d b y th e earl y sixteent h century , an d th e
Coimbra commentators deal t with logic in a highly psychologistic way ,
as a  theory o f the regulatio n o f the function s of cognition, rathe r tha n
as a  theor y o f (fo r example ) th e forma l feature s o f vali d inferenc e
patterns. This change in approach derives , at least in part, from rhetori c
having taken over what ha d traditionall y been conceived to b e the con-
cerns o f logic . Thi s i s something I  shall consider mor e full y i n chapte r
4, when we look a t Descartes ' earl y doctrine of clear and distinc t ideas.
For th e moment , I  want t o concentrat e o n ho w th e rol e o f logi c wa s
seen i n th e Jesui t textbooks . Basically , it wa s though t t o provid e tw o
things. Th e firs t was a n accoun t o f scientific demonstration, a  topic t o
which th e Posterior  Analytics wa s largely devoted. What was provided
there was an accoun t o f the differenc e betwee n syllogisms which, while
formally identical , nevertheles s differed i n tha t som e o f the m yielde d
conclusions tha t wer e merel y descriptive, whereas other s ('demonstra -
tive' syllogisms ) yielded conclusions tha t wer e genuinel y explanatory .
One o f th e mai n aim s o f Aristotle' s theory o f scientifi c demonstratio n
was t o provid e a systemati c account o f what thi s differenc e la y in , bu t
by th e sixteent h an d seventeent h centurie s ther e wa s s o muc h con -
fusion an d misunderstandin g abou t wha t exactl y th e demonstrativ e
syllogism was supposed t o do , with man y believing that the conclusion
was (per  impossible)  suppose d t o yiel d factuall y ne w informatio n no t
contained i n the premisses , that i t was rapidl y becoming discredited. 38

The secon d thin g tha t logi c was though t t o provid e wa s a  normative
theory o f thought , a  se t o f rule s for thinkin g correctly . Commentator s
in the Coimbra traditio n tende d to think o f logic either in moral terms ,
as somethin g whic h provide s a  nor m morall y bindin g o n thought , o r
in medical terms, a s something like a medicine that remedies the natural
weakness o f th e mind. 39 Th e foundation s fo r logi c i n th e wor k o f
Fonseca an d Toletu s li e not i n a  theory o f inferenc e bu t i n a  synthesis
of Aristotelia n an d Thomis t psychology : logi c provide s u s wit h a n
account o f ho w th e min d shoul d function .

As we shall see, Descartes was to rejec t bot h these claims at quit e an
early stage in hi s career . He wa s on e o f th e mos t ferven t opponent s of
the Aristotelian idea o f demonstration, considering it empty and fruitless .
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But his rejection o f the ide a o f logic as providing rule s for the directio n
of th e min d i s no les s important , bot h fo r hi s conceptio n o f scientifi c
enquiry an d fo r hi s genera l conceptio n o f epistemology .

Natural Philosoph y an d Mathematics ,
1612-1613

The secon d yea r o f the philosophica l curriculu m comprise d a  principal
subject, natural philosophy, and a subsidiary subject, mathematics, whic h
was taugh t fo r on e hou r eac h day . More tim e seem s t o hav e bee n
devoted t o th e teachin g o f scientifi c subjects i n Jesuit college s than in ,
say, Protestant colleges , but practica l an d empirica l subjects were taugh t
in th e subsidiar y 'mathematical ' par t o f th e course .

The basic texts studie d were Aristotle's writings on natural philosophy :
the Physics, the De Caelo, the De Mundo,40 and the first book of the
De Generatione.  The bar e essential s o f Aristotelian natura l philosoph y
are muc h th e sam e fo r Aristotl e a s fo r hi s sixteenth-centur y com -
mentators. The fundamental distinction o n which i t rests is that between
those thing s tha t hav e a n intrinsi c principl e o f chang e an d thos e tha t
have a n extrinsi c principl e o f change . Livin g thing s ar e th e cleares t
case o f intrinsi c change : th e acor n grow s int o th e oa k tre e becaus e
of somethin g interna l t o it , animal s mov e no t becaus e the y ar e swep t
along b y somethin g extrinsi c bu t becaus e the y themselve s direc t thei r
motions. Th e mode l fo r intrinsi c chang e i s a  biologica l one , although
it is central to Aristotle' s conception of natural processes tha t the mode l
be applicabl e to an y kin d o f change , an d h e want s t o conceiv e of in -
organic processes in similar terms. He considers severa l forms o f change,
including chang e o f on e substanc e int o anothe r substance , chang e o f
the stat e o f a  substanc e i n respec t o f som e qualit y o r quantity , an d
change i n respec t o f place. 41 Chang e i n respec t o f place , loca l motion ,
can b e taken a s a n example . Tak e th e cas e o f a n inorgani c thin g suc h
as a stone. Aristotl e considers tha t thi s can move in two differen t ways ;
either i t can mov e du e to som e extrinsi c principle , a s when i t i s raised
up, o r i t ca n mov e du e t o som e intrinsi c principle , a s whe n i t i s sub-
sequently dropped. The differenc e betwee n th e tw o case s i s that, when
the ston e i s raised , somethin g extrinsi c i s needed , fo r lef t t o it s ow n
devices, s o t o speak , th e ston e woul d hav e remaine d wher e i t was;
whereas when i t is dropped fro m a  height, no extrinsic action i s needed;
the ston e move s o f it s ow n accord . Traditionall y th e fal l o f th e ston e
would hav e been put dow n to the fac t tha t it is made u p o f the elemen t
earth, which naturally moves downwards i f unimpeded. Aristotle is no t
happy with thi s explanation , for i t makes matter th e sourc e o f change ,
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something whic h he rejects. O n Aristotle' s account , everythin g is made
up o f matter an d form, the form of the thing being what make s it wha t
it is : the for m provide s the thing wit h bot h it s essential and accidenta l
properties o r qualities , and indee d i s constitutive of the thin g a s some-
thing that has determinate characteristics and a separate identity. Matter
is merel y a  substratum , somethin g tha t i s pur e potentialit y unti l th e
imposition o f form .

In sum , then , everythin g is comprised o f matte r an d form , an d i t i s
the for m o f a  thing , an d no t it s matte r a s th e ancien t atomist s ha d
maintained, that is responsible for it s properties. When a  thing changes
in som e way , change s it s positio n fo r example , an d whe n thi s i s du e
solely t o it s form , th e sourc e o f chang e i s intrinsi c an d th e bod y i s
acting according to it s nature. The aim of physical enquiry is to under -
stand th e nature s o f things , sinc e i n doin g thi s w e ar e abl e to explai n
their properties . Bu t her e a  complicatio n enter s th e picture , fo r i f
one consider s th e totalit y o f wha t ca n b e studied , i t i s not exhauste d
by corporea l bodies . Wha t i s distinctiv e abou t corporea l bodies , o n
Aristotle's characterization , i s that the y have an independen t existence
and ar e subjec t t o change ; bu t ther e ar e als o categorie s o f things tha t
have a n independen t existenc e an d d o no t chang e (namel y God) , a s
well a s things tha t hav e no independen t existenc e bu t d o no t change .
This last category is that of mathematics. It s objects have no independent
existence becaus e the y ar e abstractions . The y for m a  differen t genu s
from corporea l bodies . Thi s i s important becaus e th e ai m o f scientific
explanation fo r Aristotle is to determin e what kind o f thing something
is b y establishin g it s essentia l properties , an d principle s fro m on e
genus, tha t o f mathematics , canno t b e use d i n th e establishmen t o f
principles i n anothe r genus , tha t o f independentl y existin g corporea l
bodies. Th e mathematica l (tha t is , fo r al l intent s an d purposes ,
quantitative) demonstration o f physical principles or results i s therefore
not onl y inappropriate , i t i s essentiall y misguided.

This muc h was accepte d b y both Aristotl e an d hi s sixteenth-century
followers. Bu t these are very general principles, and a s soon a s one tries
to presen t a  mor e detaile d picture , an y semblanc e o f unanimit y dis -
appears. Ther e ar e notoriou s problem s eve n i n Aristotl e himself : he
maintains tha t everything must comprise matter an d form, yet seems to
make exceptions i n hi s doctrine o f Go d a s pure for m an d (perhaps ) in
his doctrin e o f 'prim e matter' , whic h i s th e ultimat e kin d o f matter ,
devoid o f al l form ; h e sometime s think s o f for m a s bein g imposed o n
matter, rathe r lik e a  shap e i s impose d o n a  substratum , wherea s a t
other time s (suc h a s i n hi s discussio n o f energeia)  th e for m function s
as somethin g muc h more lik e a n interna l principle, an d thes e ar e tw o
conceptions which are likely to lead in two radicall y different directions ;
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and, althoug h h e reject s th e us e o f mathematical principles in physical
demonstrations, h e discusse s a  categor y o f 'mixed ' o r 'subordinate '
sciences, suc h a s optics , wher e i t i s admissibl e t o us e geometrica l
principles i n one' s accoun t o f a  physica l phenomenon , i n thi s cas e th e
paths o f ligh t rays , althoug h th e statu s o f thi s 'account ' i s unclear .
Secondly, eve n wher e Aristotl e present s a n apparentl y unambiguou s
doctrine, i t i s subjec t t o a  variet y o f interpretations . Hi s accoun t o f
local motio n wa s subjec t t o fierc e disput e a s a  resul t o f th e develop -
ment o f impetus  theory , whereby the continuing motion o f a projectile
was explained, no t i n terms of the surrounding air propelling the body ,
as Aristotl e himsel f ha d thought , bu t i n terms o f a  forc e impresse d o n
the bod y when i t was first projected and whic h become s 'internalized' ,
so to speak . Althoug h impetus  theor y ha d originall y been proposed i n
the sixt h centur y b y Philoponu s a s a  rejectio n o f th e Aristotelia n ac -
count o f motion, b y the sixteent h centur y i t was bein g accommodate d
without ver y significan t revisio n t o Aristotelia n natura l philosophy .
The correctness of impetus theor y was thus very much a dispute within
Aristotelian natura l philosoph y i n th e sixteent h an d earl y seventeenth
centuries. Bu t sometime s th e readin g o f Aristotl e wa s s o libera l tha t
one has good reaso n to doub t whethe r on e was stil l within Aristotle' s
system. T o giv e jus t on e example , tw o o f the mos t influentia l source s
of Aristotelia n natura l philosoph y i n th e seventeent h centur y wer e
Johannes Magirus' Physiologia  Peripatetica  (1597 ) and Scipion Dupleix' s
Corps d e Philosophic  (1602) . Bot h o f these textbook s accep t tha t th e
explanation o f th e propertie s o f corporea l bodie s mus t b e i n terms o f
their for m an d no t thei r matter , bu t the y both focu s o n the impositio n
of for m o n a n origina l property-les s substratu m (th e so-calle d 'prim e
matter'), an d wha t result s fro m thi s impositio n o f for m i s th e differ -
entiation o f this matter int o the fou r elements . These fou r element s are
then use d t o d o al l the explanator y wor k i n natura l philosophy , an d
in som e respect s wha t result s resemble s th e newe r corpuscularia n
philosophies o f th e seventeent h centur y rathe r tha n traditiona l Aris -
totelian natura l philosophy .

We shal l have the opportunit y t o loo k a t Aristotelia n natura l philo -
sophy furthe r below , an d I  shal l no t pursu e an y o f thes e issue s here.
Nevertheless, i t i s worth drawin g attentio n t o tw o o f it s feature s tha t
contrast sharpl y wit h th e kin d o f natura l philosoph y tha t Descarte s
would d o s o much t o establish , and whic h i s more familia r t o moder n
readers. The firs t is that Aristotl e distinguishes three differen t gener a of
knowledge—physics, mathematics , an d 'firs t philosophy ' (metaphysics
or theology)—an d on e canno t us e principles drawn fro m on e genu s in
the explanatio n o f phenomen a fro m another , th e mos t importan t
consequence o f thi s bein g th e rejectio n o f a  searc h fo r quantitativ e
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physical explanations . Secondly , the basi c demarcatio n o f Aristotelia n
natural philosophy i s into thos e thing s tha t hav e within themselve s an
intrinsic principle of change and thos e tha t have an extrinsi c principle .
This is , above all, a distinction betwee n natural objects and phenomen a
on th e on e hand , an d artefact s and extrinsicall y produce d chang e o n
the other. In particular it is important t o note that organic and inorganic
phenomena fal l unde r 'physics' , an d tha t th e mode l fo r physic s i s
biological rathe r than , say , mechanical .

What wa s include d unde r th e rubri c o f 'mathematics ' als o differ s
considerably from wha t i s now include d under tha t title . The standar d
classification o f mathematica l subject s wa s tha t o f th e medieva l
quadrivium, namel y arithmetic , geometry , music , an d astronomy ; bu t
Clavius, whose mathematica l commentaries wer e th e standar d one s i n
Jesuit colleges , also use s a  secon d classification , based o n a  distinctio n
between those disciplines studying things in abstraction fro m thei r matter
(roughly corresponding t o Aristotle' s conceptio n o f mathematics), and
those that study sensible objects mathematically (roughly correspondin g
to Aristotle' s 'subordinat e sciences') . In the first category ar e geometr y
and arithmetic ; i n the second are astrology, perspective, geodesy , music,
calculation and practica l arithmetic, and mechanics , a s well as civil and
military architecture.42 This latter classification reflects th e rationale for
the introductio n o f teaching i n mathematica l subjects given by Clavius
in hi s treatise, O n th e Manner  i n which Mathematical  Disciplines  ca n
be Developed  i n th e Colleges  o f th e Society,  whic h focuse s o n th e
usefulness o f the mathematica l sciences in understanding planetary an d
stellar orbit s (Claviu s i s workin g withi n th e geocentri c theory) ; th e
multitude of angels; the astrological effect s o f stars; the infinit e divisibility
of continuou s quantities ; tides, winds , comets , the rainbow , an d othe r
meteorological phenomena ; an d 'th e proportions o f motions, qualities ,
actions, passions , reactions , an d s o forth ' (whic h presumably refers t o
the quantitative classification of motions and the kinematics of impact).43

As regards the practica l mathematica l subjects , the seriousnes s wit h
which the y wer e pursued , an d th e genera l attitud e tha t wa s take n t o
them i n Jesuit schools , i s a  matte r o f dispute . Apologist s fo r th e Jesuit
colleges understandabl y stres s th e ver y ope n atmospher e i n whic h
scientific question s wer e discussed , the scientifi c literatur e available to
students, an d th e fac t tha t considerabl e attentio n wa s pai d t o ne w
scientific discoveries . Critics , o n th e othe r hand , hav e drawn attentio n
to th e smal l amoun t o f teachin g tim e devote d t o suc h subjects , an d
Compayre ha s suggeste d tha t th e Jesui t master s ha d littl e genuin e
scientific interest , bu t wer e concerne d rathe r wit h novelties. 44 The first
anniversary, i n 1611 , o f the deat h o f Henr i I V is an interestin g case in
this respect . Among th e sonnet s presented t o commemorat e th e kin g
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was on e describin g ho w Go d ha d mad e Henr i int o a  celestia l body t o
serve a s ' a heavenl y torch fo r mortals' ; i t i s entitled 'O n th e Deat h o f
King Henr i th e Grea t an d o n th e Discover y o f som e Ne w Planet s o r
Stars Movin g Aroun d Jupiter , Mad e thi s Yea r b y Galileo , Celebrate d
Mathematician o f th e Gran d Duk e o f Florence'. 45 Galileo' s discover y
of the moons o f Jupiter was widely celebrated, and the Collegio Roman o
had supporte d these s defendin g Galileo i n the sam e year. 46 Bu t d o w e
take the fac t o f the celebration of the discover y as the importan t thing ,
or the way in which i t was celebrated? Scientific matter s had bee n dealt
with extensivel y i n poetr y i n th e Renaissance , wher e everythin g fro m
the treatmen t o f haemorrhoids t o th e structur e o f the cosmos ha d bee n
put int o metre, 47 bu t thi s kin d o f literatur e had usuall y reduced scien-
tific questions to novelties . Interest in scientific discoverie s turned aroun d
their valu e a s novelitie s i n thi s period—th e Medic i rewarde d Galile o
handsomely fo r hi s discover y o f th e moon s o f Jupite r no t becaus e o f
any scientifi c valu e tha t attache d t o th e discover y bu t becaus e o f th e
spectacle provide d thereby 48—and there can be no doubt tha t the Jesuits
encouraged a  fascinatio n wit h noveltie s i n thei r students . Descarte s
was t o b e n o exception . I n th e manuscrip t usuall y referre d t o a s
'Observationes', datin g fro m 162.1 , h e describe s with eviden t fascina -
tion ho w t o creat e various optical illusions. 49 These i n fac t deriv e fro m
Delia Porta' s Magia  Naturalis  (1589) , an d ther e i s reason t o thin k h e
was familia r wit h thi s fro m L a Fleche, along with magica l and mystical
works b y Lul l an d Agrippa. 50 O n th e othe r hand , ther e ma y b e
something t o b e sai d fo r th e practic e o f encouragin g interes t i n area s
like optic s throug h th e us e o f novelties , an d i t mus t b e remembere d
that tw o o f th e greates t researcher s i n optic s o f th e firs t hal f o f th e
seventeenth century , Descarte s himsel f an d Claud e Mydorge , ha d bee n
pupils a t L a Fleche . Nevertheless , th e ver y margina l natur e o f thes e
areas i n the curriculu m doe s indicat e tha t the y were no t give n any real
prominence, an d th e evidenc e suggest s tha t Descarte s himsel f di d no t
develop a n activ e interes t i n thes e area s unti l th e en d o f 1619 , whe n
Beeckman was to fire his imagination wit h mechanica l problems derived
from a n altogethe r differen t tradition .

Metaphysics an d Ethics , 1613-161 4

The fina l yea r o f th e philosophica l curriculu m wa s als o devote d t o a
principal an d a  subsidiar y subject , in thi s cas e metaphysic s an d ethic s
respectively. Again, Aristotle provided the basi c texts fo r the metaphys-
ics lessons, parts o f the D e generatione,  the D e antma  (excludin g thos e
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passages dealin g wit h anatom y an d physiology) , an d part s o f th e
Metaphysics (excludin g any o f the discussion s of God ) being the focu s
of attention . I n many ways , such a  course would hav e bee n a  continu -
ation o f th e lesson s o n natura l philosoph y o f th e previou s year , wit h
doctrines suc h a s tha t o f for m bein g elaborate d i n greate r detail . Th e
commentaries used , those o f Suarez, Fonseca, Toletus , an d th e massive
ones of Coimbra, differe d i n significant respect s fro m th e correspondin g
medieval commentaries , however. 51 Th e differenc e aros e i n par t fro m
concern ove r the reading s of Aristotle offere d b y Paduan philosophers ,
especially Pomponazzi , wh o ha d argue d persuasivel y tha t Aristotl e
himself ha d elaborate d a  conception o f the sou l that wa s incompatibl e
with th e Christia n doctrin e o f it s immortality . Th e Ratio  gav e explici t
instruction a s to ho w thes e readings were t o b e dealt with ; th e teache r
should 'no t attach himsel f or hi s students t o an y philosophic sec t such
as the Averroists , Alexandrians [Pomponazzi] and th e like , and le t him
not cove r ove r the error s o f Averroes or Alexande r o r th e others , bu t
on accoun t o f thes e le t hi m mor e sharpl y attack thei r authority' . Th e
response o f the Collegi o Romano wa s t o see k t o avoi d suc h doctrine s
by reconstructing Aristotle' s though t fro m firs t principles , so that from
these true basic principles true consequences (corresponding to Christian
teaching) could be derived. This, an d a  number of related developments,
resulted i n a  new kin d o f commentary in the lat e sixteenth century . In
contrast t o the medieval commentaries such as those of Aquinas, which
followed throug h th e argument s i n th e orde r the y wer e give n i n th e
text, th e ne w commentaries , whic h wer e i n th e traditio n o f medieval
disputationes, whil e they presented the ful l text , commente d o n i t i n a
way whic h rearrange d th e material , an d presente d i t i n a  wa y whic h
purported t o mov e fro m tru e firs t principle s outward s t o specifi c
doctrines.52 Indeed , a t leas t fo r som e o f thei r proponents , suc h com -
mentaries wer e no t designe d t o supplemen t Aristotl e bu t t o supplan t
him.53 And i t i s also worth remembering that som e Jesuit philosophers
were no t eve n producin g Aristotl e commentarie s a t all : Suarez , wh o
stands a t th e fountainhea d o f thi s movement , wa s mor e concerne d t o
set ou t a  systemati c metaphysic s rathe r tha n ye t anothe r Aristotl e
commentary, an d thi s evidentl y gave hi s work s a  novelt y and attrac -
tiveness whic h wen t som e wa y t o securin g their success. 54 I n th e ligh t
of this , i t i s no t a t al l surprisin g to discove r tha t Descarte s doe s no t
seem t o hav e bee n ver y familia r wit h th e writing s o f Aquina s unti l
about i62,8, 55 despit e receivin g an educatio n tha t can , i n broad terms ,
be calle d Thomist . Th e reaso n i s that th e kind s o f problem s tha t th e
Jesuits had t o fac e a s a  resul t of disputes in the Collegi o Romano ove r
the interpretatio n o f Aristotle , dispute s centrin g o n th e questio n o f
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whether Aristotle' s philosoph y coul d b e use d t o defen d ke y Christia n
doctrines suc h a s the immortalit y of the sou l and th e existenc e o f God ,
were resolve d b y a  rewritin g o f Aristotl e i n suc h a  wa y tha t thos e
Christian truth s demonstrabl e i n natura l theolog y coul d b e derive d
from firs t principles . Aquina s ha d simpl y followe d th e orde r o f Aris -
totle's argument s i n hi s commentaries , an d thi s no w prove d t o b e
insufficient, henc e th e otherwis e puzzlin g absenc e o f man y o f thes e
from th e curriculum .

Aristotle's Nicomachean  Ethics,  together wit h th e detaile d Coimbr a
commentary o n thi s work , forme d the basi s fo r th e mora l philosoph y
course, bu t ther e were i n fac t tw o differen t kind s o f approach t o ethic s
pursued, an d th e Ratio  studiorum  wa s particularl y explici t i n it s in -
sistence o n a  proper balanc e betwee n the two . Th e first approach wa s
that of speculative moral theolog y o f the sor t tha t on e finds in Aquinas '
Summa Theologica.  Th e secon d wa s practica l casuistry , whic h pro -
moted a  view of moral philosoph y no t i n terms o f adherence to general
and universa l principles , bu t rathe r i n term s o f developin g practica l
guidance fo r resolvin g mora l problems , guidanc e tha t ma y no t b e
generalizable beyon d th e particula r case . Suc h a n approac h ha d it s
origins i n th e writing s o f th e Stoics , an d it s firs t ful l presentatio n i n
Cicero, an d i t fitte d wel l wit h th e kin d o f practica l advic e on e migh t
expect o f a  priest . The focu s o f such teaching was 'case s of conscience'
and ther e were firm strictures agains t tryin g to resolv e such cases fro m
general principles. The case s themselves ranged fro m privat e matters of
personal conduc t t o ver y public disputes : a n importan t treatis e i n th e
latter category , Francisc o Vitoria' s Relectio  d e Indis  e t d e Jure  Belli
(1539), fo r example , look s a t th e questio n o f th e statu s an d right s o f
the indigenou s people s o f Centra l an d Sout h America . Ther e wa s n o
shortage o f textbook s i n th e are a o f casuistry , bot h o n specifi c issue s
and o n th e natur e o f casuistr y itself , on e o f th e mos t famou s text s i n
the latte r genr e bein g Toletus ' Summa  Casuum  Conscientiae  (1569) ,
and i t i s hard t o believ e that Descarte s woul d no t hav e bee n familia r
with this , as the Jesuits mad e casuistry ver y much thei r own . Casuistr y
fell int o disrepute (on e from whic h i t is only now beginnin g to recover )
during the seventeent h century , principall y as a  resul t o f the attack s of
Pascal an d th e Port-Royalist s o n Jesuit casuistry , which the y tended t o
construe a s a  kin d o f mora l pragmatism; 56 bu t thi s wa s a  late r devel -
opment. W e hav e ever y reaso n t o think , give n th e Jesui t focu s o n
casuistry, tha t th e youn g Descarte s woul d hav e though t o f moralit y
above al l in terms of casuistry, and a  training in the subjec t would hav e
served hi m wel l in th e kin d o f political , administrative , o r lega l caree r
that th e Jesuit s envisage d thei r student s entering.
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Le Bourgeoi s Gentilhomme : A  Choic e o f
Career, 1614-161 8

Descartes lef t L a Flech e aroun d th e middl e o f 1614 , age d 18 . H e
graduated i n civi l an d cano n la w fro m th e Universit y o f Poitier s i n
November 1616 , an d h e ha d presumabl y spen t th e ful l academi c yea r
there, so we can reasonably suppose tha t h e spent th e bul k o f the tim e
between Octobe r o r Novembe r 1615 , an d Novembe r 1616 , whe n h e
completed his examinations, a t Poitiers. He went t o Breda, in the Nether-
lands, t o joi n th e arm y o f Princ e Mauric e o f Nassa u a s a  gentlema n
soldier n o late r tha n th e summe r o f 1618 , and h e remained ther e unti l
early the nex t year . This leave s two period s unaccounte d for , the sum-
mer o f 161 4 t o th e autum n o f 1615 , an d th e autum n o f 161 6 t o th e
summer o f 1618 .

The first period, tha t betwee n hi s leaving La Fleche and enterin g th e
University o f Poitiers , i s somethin g o f a  mystery . Baille t tell s u s tha t
much o f th e perio d wa s spen t i n a  hous e i n Saint-Germain-en-Lay ,
which wa s the n a  villag e jus t outsid e Paris. 57 Unfortunately , we hav e
no wa y o f corroboratin g this , an d Baille t get s s o man y detail s fro m
around thi s tim e wron g tha t w e mus t b e wary abou t th e reliabilit y of
the account. 58 Nevertheless, in general outline this accoun t look s plaus -
ible, and i n the absenc e of any evidenc e to th e contrary , I  propose tha t
we accep t it . On e questio n tha t arise s i f we d o accep t Baillet' s versio n
of events (in general outline) is why Descarte s shu t himsel f off from hi s
friends an d relative s for a  prolonged period , perhap s o f over a  year. At
least on e commentator ha s maintained tha t Descartes 'suffere d th e first
of severa l breakdowns' whil e there, bu t h e offer s n o evidenc e for this.59

Nevertheless, i f Baillet' s accoun t i s generall y correct , the n thi s i s cer-
tainly a possible explanation , an d on e we must take seriously . Certainly
Descartes' condition , i n a  mil d form , seem s t o fi t seventeenth-centur y
conceptions o f melancholia well. Summarizing the detailed and extensive
records o f Richar d Napier , a  seventeenth-centur y Englis h clergyma n
and physician who treated mor e than tw o thousan d mentall y disturbed
patients, on e commentato r ha s written :

Whether melanchol y crep t unprovoke d upo n th e sufferer' s affection s o r storme d
into th e voi d create d b y th e deat h o f a  child , a  spous e o r a  parent , it s effec t wa s
to dra w hi m awa y fro m norma l involvemen t in th e emotiona l an d socia l worl d
around him . Melancholy me n an d wome n (os t the capacit y to tak e pleasur e fro m
activities they had previousl y delighted i n or t o enjo y th e socia l relations tha t gave
happiness t o other s .  . . The alienatio n o f melanchol y me n an d wome n fro m th e
pleasures of everyday lif e wa s symbolize d in literature and i n description s o f actua l
sufferers b y thei r lov e o f solitud e .  . . Melancholy mad e me n an d wome n inne r
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Automated figure s i n th e grottoe s o f th e Roya l Gardens a t Saint-Germain-en -
Lay, fro m Salomo n de Caus , Le s raisons  de s forces  mouvantes  avec  diverses
machines tant  utiles  que plaisantes  ausquelles  sont  adjoints  plustoeurs  desseigns
de grates  e t fontaines  (Frankfurt , 1615) .

The onl y for m o f recreatio n availabl e i n Saint-Germai n woul d hav e
been th e Roya l Gardens , whic h ha d recentl y bee n designe d fo r th e
Queen b y he r fountainteers , th e Francin i brothers . A s wel l a s a  mar -
vellous serie s o f fountains , th e garden s containe d grottoe s i n whic h
hydraulically-powered statue s moved , danced , playe d music , an d ap -
parently eve n spoke. 61 Thi s i s o f particula r interes t fo r tw o reasons .
First, we have seen that Descartes ' educatio n a t L a Flech e was suc h a s
to encourage an interes t i n what might loosely be described as scientific
novelties. If he did indee d liv e in Saint-Germain, the n there ca n b e little
doubt that he would hav e been extremely interested i n the Gardens an d
their grottoes , althoug h i f hi s menta l healt h a t thi s tim e wa s indee d
delicate, on e wonder s abou t th e wisdo m o f regula r attendanc e a t a
place which Jaynes has described a s dark an d subterranean , 'connected
by ston e vanete d corridors' , wit h 'hig h gloom y echoin g chambers ,
nickering wit h torc h ligh t o n thei r sculpture d ceiling s an d wall s an d
often fille d wit h eeri e musi c fro m a n hydrauli c mechanica l orga n o r
mechanical singin g birds'.62 Second , i t i s possible that i t i s the device s
here tha t Descarte s will describ e late r i n Traite  d e I'homme 6* i n th e
context o f elaboratin g the theor y tha t animal s ar e automata . Ho w
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early Descartes considered such a theory we do not know, bu t Beeckman
reports i n 163 1 tha t Descarte s ha d hel d thi s vie w fo r a  numbe r o f
years, an d sinc e i t i s not mentione d i n thei r extan t correspondence , i t
is possibl y somethin g tha t Descarte s mentione d t o Beeckma n durin g
their tim e togethe r a t th e en d o f 1618 , a s the y di d no t mee t agai n
between the n an d th e lat e 162,08 . Thi s is , o f course , al l highl y specu-
lative, but when one puts the elements of the account together , I  do no t
think anythin g fits the evidence , and answer s th e questions , better : we
have n o reaso n t o doub t Baillet' s general claim tha t Descarte s live d in
Saint-Germain (althoug h th e detail s ar e admittedl y ofte n incorrect) ,
and i f so i t i s almost inconceivabl e that h e woul d no t hav e visited th e
grottoes, i n whic h case , a s i s clea r fro m th e Traite  d e I'homme,  re -
flection o n the mechanical figures he found there , a t some time between
then and, say , the mid-i6zos, at least reinforced the plausibility of, and
perhaps eve n initiated , th e vie w tha t animal s ar e automata , althoug h
we shal l se e belo w tha t h e neve r considere d animal s t o b e literall y
machines.

The nex t stag e o f Descartes ' caree r i s better serve d b y the evidence .
We ca n b e certai n tha t h e studie d la w a t Poitier s an d w e kno w h e
completed hi s examination s o n 9  an d 1 0 Novembe r 1616 . A  number
of commentator s hav e speculated that h e ma y als o hav e studied som e
medicine while he was there . He doe s say in the Discours  de la method
that h e ha d studie d jurisprudenc e and medicin e prio r t o i6i9, 64 an d
the fac t tha t neithe r of these were taught as such in Jesuit colleges, and
that h e groups them together, suggest s Poitiers as the most likel y place.
By the lat e i6zo s he had certainl y picked u p som e skill s in dissection ,
compatible wit h a t leas t a n elementar y trainin g i n medicine . Indeed ,
why h e di d no t stud y medicin e formally , give n th e famil y precedent s
in thi s area , an d give n hi s late r intens e interes t i n physiology , i s very
puzzling. However tha t ma y be , the course i n which h e was examined ,
and i n which he received his baccalaureate and licentiate , was law, an d
there ca n b e little doubt tha t he ha d a  lega l career i n mind . I n a  lette r
to hi s father o f 2. 4 June 162 5 (n o longer extant bu t reporte d b y Baillet)
he describe s hi s attempt s t o negotiat e fo r th e positio n o f lieutenant -
general i n Chatellerault , bu t i s reticent abou t askin g hi s fathe r i n case
he thinks i t i s too lat e fo r hi m t o ente r a  lega l career. 65 That h e coul d
still contemplat e a  lega l caree r a t suc h a  lat e dat e indicate s tha t thi s
was an optio n he took seriously , although i t is likely that i t never held
any rea l attraction s fo r him . I n man y ways , th e stud y o f la w woul d
have bee n rathe r lik e a  continuatio n o f hi s classe s i n rhetori c an d
casuistic ethics , an d i t i s quite possible that hi s later unhappines s wit h
these area s may deriv e no t jus t fro m hi s studie s at L a Fleche , bu t als o
from hi s lega l studie s a t Poitiers . Th e dedicatio n o f th e these s h e
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defended fo r hi s la w degree , onl y recently discovered , tell s u s tha t h e
'thirsted for th e broade r river s of eloquence mos t ardently . Bu t as they
make on e crave mor e knowledg e rathe r tha n quenc h one' s thirst , they
could no t satisf y m e i n th e least'. 66

We kno w littl e of Descartes ' whereabout s or activitie s in the perio d
between Novembe r an d th e middl e o f i6i8, 67 bu t i n th e summe r of
1618 h e wen t t o joi n th e arm y o f Princ e Mauric e o f Nassa u i n th e
Netherlands. Althoug h thi s wa s th e arm y o f th e Protestan t Dutc h
Republic, i t is not a t al l surprising that a  French Catholic gentilhomme
should choos e t o join it.68 In the first place, there was an unstable truce
between the Dutc h an d the French , and the explici t policy of Henri IV,
and later on Richlieu, had been support of  the Dutch against the Spanish.
It wa s a  completel y proper , an d indee d patriotic , thin g fo r a  Frenc h
gentilhomme to do . In the second place , i t was the Netherlands, rathe r
than France , tha t ha d bee n th e centr e o f humanis m fro m th e 1570 3
onwards. Th e Dutc h universitie s had scholar s o f the calibr e of Lipsius,
Scaliger, Grotius , an d Vossius , and thei r pupil s were soo n t o b e found
in al l the universitie s of Europe , Oestreic h ha s admirabl y summed u p
the distinctiv e feature s o f Dutc h humanis m a s follows :

This later phas e of humanism is, of course, more than a  class culture . . . more than
a schoo l o f superio r education , o f critica l method an d brillian t philological con-
jecture. No educatio n whic h was confined t o formal aesthetics, antiquarian learning
or linguisti c scholarship woul d hav e bee n adequat e t o th e exigencie s of thi s ag e
of confessiona l conflic t o r coul d hav e counted o n a n overwhelmingl y favourable
response. Th e ai m o f the Netherland s movemen t was comprehensiv e learning an d
influence, a  fir m philosophica l ideal , th e politica l an d militar y transformation of
the community , th e educatin g o f me n fo r actio n i n thi s community , self-contro l
and involvement , and . .. a scientifi c approac h t o wid e area s o f practica l life. 69

Lipsius' ai m wa s t o foste r th e value s o f will , reason , an d discipline ,
along largel y Stoic lines,  and h e encouraged ruler s to brin g large areas
of publi c lif e unde r th e contro l o f the state , an d abov e al l to adop t a n
educative role . Hi s Politicorum  Libri  Se x (1589) , whic h combine d a
commitment t o the humanist ideal of civility with a  commitment t o the
practical politic s of administration, arm y organization, and state finance,
set ou t a  comprehensiv e concep t o f discipline t o serv e as the basi s fo r
military reform , and a  revamped Roma n Stoi c ethical ideal as the basi s
for moralit y an d ideolog y i n the new army. I t was the Politicorum tha t
first stimulate d Dutc h arm y reforms , an d Lipsiu s wa s t o receiv e a
considerable su m o f mone y fro m Mauric e o f Nassa u an d hi s cousin s
on th e completion o f the las t tw o Books , o n externa l an d civi l war re -
spectively.70 Indeed, the influence of his teaching is nowhere more evident
than i n th e arm y reform s o f hi s pupil , Mauric e o f Nassau , wh o wa s
remarkably successful i n establishing strict discipline and a  professional
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ethos amongs t hi s officers ; an d h e wa s th e firs t exponen t o f th e ne w
kind o f professiona l arm y tha t on e begin s t o fin d i n th e seventeent h
century, th e mos t notabl e feature s o f whic h ar e th e constan t dail y
drills, whereby soldiers are kept exercised an d activ e when no t fighting,
and th e replacemen t o f an (ofte n unsuccessful ) impose d disciplin e wit h
the idea s o f self-disciplin e and o f obedienc e a s a  decorum,  somethin g
becoming in a soldier . In this connection , i t is worth remembering tha t
changes i n th e natur e o f fortifications , especiall y durin g th e sixteent h
century, ha d change d th e natur e o f warfar e fro m ope n battl e t o sieg e
and skirmish , and th e kind o f expertise required o f officer s correspond -
ingly change d radically : a s Hal e ha s pu t it , 'th e notio n o f a n institu -
tionalised militar y educatio n bega n t o erod e tha t o f th e well-bor n
individual's righ t t o comman d o n th e basi s o f birt h an d a  familiarit y
with hors e an d sword'. 71 On e ca n find various proposal s fo r th e edu -
cation o f officer s fro m th e 1530 5 onwards , bu t n o on e pursue d thi s
quest a s seriousl y a s Maurice . Educatio n playe d a  crucia l rol e i n hi s
army, and learnin g the ar t o f war unde r Maurice would , fo r Descartes ,
have followe d o n naturall y i n som e way s fro m hi s educatio n a t L a
Fleche. Indeed , th e programm e o f Lipsiu s tha t se t th e precedent s fo r
the organization o f Maurice's arm y was in many ways based on Lipsius '
own Jesui t educatio n a t Cologne, 72 an d th e value s fostered i n Lipsius '
writings ha d a  numbe r o f parallels in the Christia n value s nurtured a t
La Fleche . Regulate d an d supervise d activit y was centra l t o both , an d
even th e terminolog y o f joustin g an d th e 'rule s fo r bearin g arms ' o f
the dail y and weekl y disputationes  a t Jesui t colleges , fo r example , ar e
mirrored i n th e extensiv e militar y metaphor s i n Lipsius , wit h argu -
ments introduce d i n th e for m o f regiments , bearin g militar y colour s
and le d b y playin g bands. 73

Moreover, Descarte s woul d hav e pursued som e o f the mathematica l
sciences whil e attache d t o th e army , especiall y i n th e are a o f militar y
architecture and fortifications , fo r Maurice no t onl y actively encouraged
scientific research—i t was , fo r example , t o Mauric e tha t th e invento r
of th e telescope , th e Dutc h lens-grinde r Han s Lipperhey , ha d applie d
for a  patent i n 1608—bu t he had employe d one of the greatest scientists
and engineer s o f his age , Simo n Stevin , to overse e the educatio n o f hi s
army. Descarte s tell s Beeckma n i n a  lette r o f 2 4 Januar y 161 9 tha t
he ha s bee n engaging in 'painting , militar y architecture , an d abov e al l
Flemish',74 in th e tim e spen t with Mauric e ( a temporary truc e ensure d
that he was not required to fight). Stevin, showing th e striking confidence
of Dutc h humanism , believe d that Flemish , rathe r tha n Latin , wa s th e
original languag e fro m whic h al l others ha d developed , hi s reasons fo r
holding thi s lyin g i n hi s belie f that , mor e tha n an y othe r language , i t
was Flemis h tha t containe d th e Lipsia n qualit y o f comprisin g simpl e
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and modes t word s o f infinite power.75 That Descarte s too k th e trouble
to lear n Flemis h ha s incline d som e commentator s t o sugges t tha t h e
may hav e studied directl y under Stevin , bu t th e fac t tha t h e had t o as k
Beeckman t o translat e a  mathematica l proble m fro m Flemis h fo r hi m
in Novembe r indicate s tha t hi s grasp o f Flemis h woul d no t hav e bee n
nearly sufficien t t o enabl e hi m t o follo w lecture s i n Flemis h a t thi s
time. Bu t even given these languag e difficulties , h e probabl y buil t u p a
renewed familiarit y wit h applie d mathematic s i n Maurice' s army , an d
this i s something h e coul d easil y have ignore d sinc e leavin g La Flech e
four year s earlier .

Nevertheless, Descartes ' sta y i n thi s arm y wa s short-lived . H e wa s
clearly unhappy , an d a t th e en d o f hi s Compendium  Musicae,  writte n
in Decembe r 1618 , h e describe s himself , despite th e dail y activitie s of
Maurice's army , a s bein g 'idle' , an d a s bein g 'in th e mids t o f turmoi l
and uneducate d soldiers'. 76 B y January 161 9 h e ha d lef t Maurice' s
army t o joi n the force s of Maximilian I , another arm y modelled alon g
the line s o f Lipsius ' reforms. 77 Bu t hi s shor t tim e i n Bred a wa s t o b e
of lasting significance, fo r i t was there tha t he met Isaac Beeckman, fro m
whom h e learned a  mode l o f natural philosophy tha t was to shap e al l
of his subsequent thinkin g o n the subject , and which ultimatel y ensured
that h e was no t t o follo w the caree r o f a  lawye r o r a  soldier , bu t wa s
rather t o devot e himsel f t o natura l philosophy .
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3
The Apprenticeshi p wit h Beeckma n

1618-1619

The Meetin g wit h Beeckma n

While statione d jus t outsid e Breda , Descarte s me t an d subsequentl y
began a  collaboration wit h Isaa c Beeckma n which wa s t o b e a forma-
tive even t i n hi s intellectua l life . Beeckman , wh o wa s seve n year s
Descartes' senior , was born i n Middelburg. H e had studie d theology a t
Leiden between 160 7 and 1610 , but h e made his living making candles
and layin g water conduits . I n 161 8 he graduated i n medicine from th e
University o f Caen , bu t h e neve r practised medicine . Rather , h e too k
up teaching and educational administration, first, from Novembe r 1619 ,
at th e Lati n Schoo l a t Utrecht , the n a t th e Lati n Schoo l a t Rotterdam ,
and finall y i n Dordrecht. Descarte s and Beeckma n first met in Breda on
10 November, 1618 . Beeckman had gone to Breda in October 'to assist
Uncle Peter , an d fo r courtshi p a s well' , a s he put s i t i n hi s diary. 1 Th e
two me n reputedl y entere d int o conversatio n whe n readin g a  placar d
which se t ou t a  mathematica l problem . Th e placar d wa s i n Flemish ,
and Descarte s aske d Beeckma n to translat e i t fo r him. 2

More discussion evidently ensued, fo r Beeckman , in a diary entry fo r
11 November, record s tha t th e previous day he had me t ' a Frenchma n
from Poitou ' wh o ha d trie d t o prov e t o hi m tha t a n angl e i s actually
nothing. Th e proo f run s alon g th e followin g line s (se e Fig . 3.1) . A n
angle (abc)  i s a  combinatio n o f tw o line s (ab  an d be]  an d a  poin t (b).
The angle can be cut by a line (de) which divides the point into two
parts. Bu t the definitio n of a  poin t require s tha t an y par t o f a  poin t i s
nothing, s o the angl e itsel f mus t b e nothing . Beeckma n notes tha t th e
argument rest s o n a  sophism , namel y th e ide a tha t th e poin t ca n b e
divided into tw o parts , whereas i n fact i t is not a  'real magnitude'.3 The
issue i s no t on e o f an y grea t mathematica l subtlety , an d Descartes '
'proof tell s u s mor e abou t hi s lov e o f puzzle s and conundrum s tha n
his mathematica l skills . In fact , i t ha s mor e th e ai r o f a  prob e t o tes t
Beeckman tha n tha t o f a  genuin e mathematica l conjecture . An d th e
probe wa s t o b e successful , i n tw o respects . First , Descarte s an d
Beeckman quickl y establishe d tha t the y ha d interest s i n common .
Beeckman note s not onl y that the y were 'th e onl y two peopl e i n Breda
to speak Latin',4 but, more importantly, virtually on meeting Descartes,
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he write s i n hi s diary , unde r th e headin g Thysico-mathematician s ar e
very rare' , tha t Descarte s 'say s h e ha s neve r me t anyon e othe r tha n
myself wh o pursue s his studies in the way I do, combining Physic s and
Mathematics i n a n exac t way . An d fo r m y part , I  have neve r spoke n
with anyon e apar t fro m hi m wh o studie s i n thi s way'. 5 Second , th e
problem-solving mode provide s the basi s for the subsequen t exchange s
and collaboration between Descartes and Beeckman. Between November
1618 an d earl y 1619 , Descarte s serve d wha t wa s effectivel y a n ap -
prenticeship wit h Beeckman . Th e routin e seem s t o hav e bee n that ,
more ofte n tha n not , Beeckma n would se t Descartes specifi c problem s
in mechanic s and relate d areas , problem s t o whic h Beeckma n himsel f
sometimes kne w th e solution , an d sometime s di d not . Bu t i t was no t
just a  teacher/pupil relationship. Beeckma n was no t a n especially good
mathematician, an d h e wa s kee n t o exploi t Descartes ' mathematica l
skills. Nevertheless, his contribution to the exercise was the more crucial,
for h e presente d Descarte s wit h a  wa y o f thinkin g abou t physica l
problems tha t wa s t o for m th e basi s fo r hi s ow n subsequen t wor k i n
this area .

Beeckman's Micro-Corpuscularianis m

Descartes worke d wit h Beeckma n on thre e extan t project s durin g th e
brief perio d fro m Novembe r 161 8 to earl y 1619. At this time , h e also
began independen t wor k o n the developmen t an d mathematica l appli -
cations o f different type s of proportional compass , whic h we shall look
at late r i n th e chapter . A  number o f othe r topic s wer e worke d o n i n
this period, principall y mathematical problems, such as whether a  chain
hanging fro m tw o nail s form s a  curv e describable b y a  coni c section ,
or whethe r ther e i s a  metho d fo r givin g a squar e equa l t o th e roo t o f
another square . The three principal extant non-mathematica l exercises
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deal respectivel y wit h th e 'scientific ' (a s oppose d t o musicologica l
or aesthetic ) understanding of musical intervals, with the kinematic de-
scription of uniformly accelerated motion, an d with problems in hydro-
statics. I n the cas e of the treatmen t o f the firs t question , the approac h
is effectivel y on e o f mathematica l reduction , wit h littl e attentio n t o
physical issues , and i t form s by fa r th e mos t conventiona l o f the thre e
exercises. The statu s o f th e wor k o f fre e fal l i s more problematic , an d
there i s some question as to whethe r th e very significant problems that
arise in Descartes ' treatmen t deriv e from a  mathematica l reduction , o r
from a n unsuccessfu l attempt t o stee r th e exercis e i n th e directio n o f
dynamics. I shall suggest that the latte r i s in fac t th e case . The accoun t
of hydrostatic s i s above al l els e an exampl e o f th e quantitativ e micro -
mechanical explanatio n o f a  macroscopi c phenomenon , an d i t mark s
the beginnin g o f a  seriou s an d creativ e interes t o n Descartes ' par t i n
mechanical an d natural-philosophica l questions .

Before w e loo k a t thes e exercise s som e introductio n t o Beeckman' s
work ma y be helpful. Hi s project can be summed up as the explanatio n
of macro-geometrical regularities in terms of a micro-mechanical model ,
and h e was almos t certainl y the firs t person i n Europ e t o pursu e thi s
approach i n detail . Largely self-taught, he seems to hav e developed his
natural philosoph y i n a  climat e dominate d b y practica l concerns—h e
had spen t quit e som e tim e followin g hi s father' s trade , layin g wate r
conduits fo r breweries , durin g th e year s betwee n hi s graduatio n i n
theology an d hi s time studying medicine at Caen—an d b y the tim e he
came to stud y Aristotle' s natura l philosophy in i6$i,6 fo r example, h e
had alread y developed hi s own i n som e detai l (no t to mentio n settin g
up a  collegium  mechanicum  t o teac h i t t o artisans) , s o tha t Aristotl e
can have looked t o hi m littl e more tha n a n historica l curiosity . Never-
theless, hi s independenc e shoul d no t b e exaggerated , fo r ther e was,
from th e late sixteenth century onwards, a  Dutch traditio n o f practical
mechanics, pursued in a mathematical vein, of which Stevin and Rudolp h
and Willebroed Snel were amongst the most illustrious representatives.7
From thi s traditio n derive s Beeckman' s insistenc e tha t macroscopi c
mechanical phenomena be explained in terms of microscopic mechanical
processes whic h ar e essentiall y simila r t o them , i n tha t the y invok e
entities an d processe s familia r t o u s fro m th e macroscopi c level, 8 a s
opposed t o the Aristotelian procedure, which requires that the explana-
tion invok e state s o r processe s differen t i n kin d fro m thos e bein g ex -
plained. Mechanica l processes , an d physica l processes mor e generally,
have to b e explained purely in mechanica l terms, an d thi s requires the
postulation o f a  micro-mechanical level of explanation. 9 John Schuste r
has summe d up Beeckman' s approach admirably:
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No mechani c would appea l t o ideologica l processes , occul t virtue s o r immateria l
causes t o accoun t fo r th e functionin g of a  simpl e mechanical device . Explanation s
in th e mechanica l art s reste d o n th e appea l t o a  clea r picture o f the structur e an d
interaction o f th e constitutiv e part s o f th e apparatus . A s simpl e mechanica l an d
hydro-dynamical device s showed , onl y motio n o r pressur e ca n produc e th e re -
arrangement o f part s an d henc e produce work , and , fo r theoretica l purposes , th e
causes o f motions an d pressure s are othe r motion s an d pressures . What Beeckman
demanded i n natura l philosoph y wa s th e applicatio n o f th e criteri a o f meaningfu l
communication betwee n mechanica l artisans—th e appea l t o a  picturabl e o r im -
aginable structur e o f part s whos e motion s ar e controlle d withi n a  theor y o f me-
chanics. Hi s centra l contention wa s tha t ther e i s no poin t i n talking about effect s
if yo u canno t imagin e how the y ar e produced , an d th e exempla r o f imaginatively
controlled efficac y i s th e mechanica l art s wher e me n d o comman d natur e a t th e
macroscopic level . Beeckman' s corpuscularianis m reflecte d an d reinforce d thes e
beliefs, becaus e i t permitte d hi m t o se e o n a n ontologica l leve l tha t onl y motio n
need b e asserted a s the caus e o f motion, and tha t onl y displacement o f parts nee d
be asserte d a s th e essenc e o f change. 10

There i s shif t fro m th e macroscopi c t o th e microscopi c leve l here , an d
Beeckman shows a n awareness o f the mechanica l problems involve d in
such scaling , fo r example , o n th e questio n o f the significan t change i n
the rati o o f surface are a t o volum e as the orde r o f magnitude changes .
But the contex t o f his thought i s very much that o f a  practical scientis t
rather tha n o f a  philosopher , an d h e ignore s an y metaphysica l prob -
lems abou t suc h scaling , suc h a s whethe r redescribin g macroscopi c
processes a t th e microscopi c level , bu t i n essentiall y the sam e kin d o f
terms a s one would describ e them a t the macroscopic level , can b e said
to hav e an y genuin e explanator y force . His approac h wa s broadl y in -
strumentalist, an d in this respect he was not unusual , for instrumentalism
seems t o hav e bee n th e favoure d vie w amongs t mechanist s (Descarte s
being, wit h qualifications , a n exception) , althoug h Mersenn e was , s o
far a s I  can tell , th e onl y person i n the firs t decade s o f the seventeent h
century t o moun t a n explicitl y philosophica l defenc e o f it. 11

Beeckman's natural philosophy i s corpuscularian rathe r than straight -
forwardly atomist , an d i t differ s fro m traditiona l atomis m i n thre e
respects. First , the atomis m o f Epicurus had bee n one that regarded th e
size an d shap e o f atoms , an d t o a  lesse r exten t th e directio n o f thei r
motion, as the feature s that carried explanatory weight : thei r speed, for
example, carrie d n o explanator y weigh t sinc e atomi c spee d wa s th e
same fo r al l atoms , irrespective of thei r circumstances . For Beeckman ,
and fo r seventeenth-centur y corpuscularians generally, it was abov e all
speed an d directio n o f motion tha t did the explanator y work . As ofte n
as not , atom s were though t o f as invarian t i n shape , a s spheres, 12 an d
while a  fe w degree s of siz e wer e generally acknowledged, th e differen t
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degrees wer e usuall y associate d wit h distinctiv e propertie s whic h
mirrored thos e distinctiv e properties o f the traditional fou r elements to
a greate r o r lesse r extent . I n Beeckman' s case , thi s wa s t o a  greate r
extent, fo r h e wa s kee n t o provid e th e theor y o f th e element s with a
suitable corpuscularian foundation . The reason fo r this, as Schuster has
pointed out , i s that i t enabled hi m 'to de-emphasize atoms a s explana -
tory elements  in certain contexts'.13 This bring s us to th e second differ -
ence betwee n traditiona l atomis m an d Beeckman' s corpuscularianism:
whereas atom s hav e th e ultimat e explanator y rol e fo r th e atomists, 14

as fa r a s actuall y providing mechanica l explanations i s concerned i t is
conglomerations o f atoms tha t provid e th e explanation s fo r Beeckman
(as they will, late r i n the century , for Boyle) . Again, the reason fo r thi s
derives purel y fro m mechanica l considerations . Atom s ar e perfectl y
hard, since they are by (implicit ) definition simply regions of space full y
occupied b y matter . Perfectl y har d bodie s canno t reboun d o n impact ,
yet if any mechanica l account o f macroscopic phenomen a i s to b e given
purely in terms of microscopic parcel s of matter in motion, then impac t
and elasti c reboun d mus t pla y a  ver y significan t role , fo r Beeckma n is
committed t o th e descriptio n o f thes e microscopi c processe s purel y in
terms o f th e transfe r o f motio n fro m on e bod y t o anothe r a s a  resul t
of impact . Indeed , th e discover y of a  satisfactor y set o f laws o f impac t
was one of Beeckman's chief aims , something he returns to on a number
of occasions i n his diary. In an attemp t t o reconcil e this approac h wit h
the inelasticit y of atoms , h e took elasti c congeries o f atoms an d empt y
space a s hi s fundamenta l mechanica l entities. 15 Thes e ar e Beeckman' s
corpuscles; i t i s these tha t posses s th e requisit e mechanical properties ,
and i t i s t o thes e tha t macroscopi c phenomen a ar e t o b e reduce d i n
order tha t thei r propertie s b e explained. Third , the very fact tha t speed
and direction o f motion wer e taken to be the basic explanatory features,
rather tha n shap e and size , indicates a significan t differenc e i n the style
and difficult y o f th e explanation s sought , an d a  shif t t o quantitativ e
factors. Althoug h shap e an d siz e ar e quantifiabl e in principle , shap e
was i n fac t neve r quantifie d a t all , and siz e only i n a  roug h an d read y
way, i n th e traditiona l atomis t accounts , wit h th e consequenc e tha t
their 'explanations ' invariabl y comprised highl y qualitative reduction s
of macroscopi c phenomena . Beeckma n i s committe d t o a  genuinel y
quantitative account , an d man y feature s o f traditiona l atomism , lik e
surface feature s of atoms suc h as hooks, were a s alien to hi s approac h
as anythin g i n Aristotle .

Beeckman applied this corpuscularian natural philosophy in a number
of areas , includin g hydrostatics , optics , gravitation , an d acoustics . I n
each cas e th e ai m wa s t o effec t a  reductio n o f th e phenomen a t o a
micro-corpuscular mode l i n which impact wa s th e sol e form o f action ,
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and i n whic h transfe r o f motio n wa s th e sol e outcom e o f thi s action .
Descartes ma y wel l hav e bee n thinking alon g th e line s Beeckman was
pursuing whe n h e me t hi m but , whe n on e look s ove r th e entrie s i n
Beeckman's diar y from 160 4 onwards , i t soon becomes clea r tha t i t is
extremely unlikel y that Descartes , b y th e tim e o f thi s meeting , woul d
have reached anything like the comprehensio n o f Beeckman's vision. It
is also worth notin g tha t thi s i s a vision that he had alread y had som e
success in realizing, for fro m a s early as 1613 we can fin d sophisticate d
discussions of inertia and fre e fal l i n the diary entries. This is importan t
because of Descartes' late r attempts to play down Beeckman' s influenc e
on hi s ow n thinking : ther e ca n b e n o doub t tha t Beeckma n wa s fa r
ahead o f Descarte s a t thei r meetin g an d that , althoug h h e quickl y
caught u p wit h an d overtoo k hi s teacher/collaborator , Descarte s di d
learn a  grea t dea l fro m him .

It i s impossible t o establis h a  stric t chronology fo r the thre e roughly
contemporaneous exercise s tha t Descarte s complete d eithe r wit h
Beeckman o r unde r hi s supervision, bu t w e hav e some clues . We have
a fir m dat e o f completio n fo r th e wor k o n music , whic h wa s finished
by th e en d o f 1618 . The fragment s o n fallin g bodie s are , o n interna l
evidence, th e resul t o f a  ver y earl y collaboratio n betwee n Beeckma n
and Descartes . I n hi s statemen t o f th e proble m o f fallin g bodies ,
Descartes refer s t o Beeckma n as 'a ver y ingenious man ' who m h e ha d
'met a few days ago',16 and i n Beeckman's report o f Descartes' response
in hi s diar y h e ha d originall y lef t a  blank , wher e h e late r fille d i n
Descartes' nam e (wrongl y spelled), suggesting that he did not kno w o r
could no t remembe r it. 17 Th e manuscrip t o n hydrostatic s show s th e
influence o f Beeckma n t o th e greates t extent . I  thin k i t i s impossibl e
that i t coul d hav e bee n complete d befor e th e wor k o n fallin g bodies ,
assuming tha t thi s wa s writte n soo n afte r thei r meeting ; an d I  als o
believe that, had Descartes been aware of the micro-mechanical theorie s
he deploy s i n th e hydrostatic s manuscrip t a t th e tim e h e complete d
the Compendium  Musicae,  h e woul d probabl y hav e bee n awar e
of Beeckman' s micro-corpuscular theor y o f sound , wherea s w e kno w
that he was not awar e o f this, addin g a  revision which takes the theor y
into accoun t onl y afte r th e completio n o f th e manuscript . I t woul d
therefore see m reasonabl e t o conclud e tha t th e hydrostatic s manu -
script wa s th e las t o f th e thre e t o b e written. 18 Th e relativ e priorities
of th e writing s o n musi c an d fre e fal l ar e somewha t indeterminate ,
as th e latte r coul d wel l hav e bee n writte n ove r a  six-mont h period ,
whereas th e latte r wa s complete d i n ' a fe w days' , a s Descarte s put s
it. I  shal l trea t th e tw o mor e conventiona l exercises , o n musi c an d
falling bodies , first , an d the n g o o n t o conside r th e hydrostatic s
manuscript.
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Compendium Musicae
The Compendium  Musicae  wa s presente d t o Beeckma n a s a  gif t fo r
New Year' s Day , 1619. 19 I t i s a shor t treatise , runnin g to abou t thirt y
pages, an d i t ma y hav e bee n begu n befor e Beeckma n an d Descarte s
met, bu t n o earlie r tha n th e summe r o f 1618 ; an d i t wa s certainl y
completed durin g December i6i8.20 Beeckman, although familia r wit h
little more tha n congregationa l singing , was intensel y interested i n th e
more scientifi c aspect s o f harmoni c theor y an d acoustics. 21 H e ha d
developed a  corpuscula r theor y o f soun d an d a  pulsation theor y o f it s
transmission durin g the i6ios ; he was th e firs t to offe r a  geometrica l
proof o f the inverse proportionality between string length and frequenc y
(1614/5); and h e had offere d a n ingeniou s and elaborat e explanatio n
of consonance , i n terms o f his corpuscular theory o f sound, b y arguing
that soun d 'globules ' wer e emitte d fro m a  vibratin g string onl y inter -
mittently, an d tha t th e period s o f soun d an d silenc e coincide d onl y
when notes of the sam e frequency (pitch ) were sounded togethe r simul-
taneously, th e tw o period s becomin g les s regula r i n relatio n t o on e
another a s th e interval s betwee n th e tw o note s move d acros s th e
spectrum fro m consonanc e t o dissonance .

Descartes, on the other hand, was something of a novice in the area.
Like Beeckman , hi s practica l musica l skill s wer e probabl y no t great .
Such skill s would usuall y have bee n picked u p i n chora l training , bu t
La Fleche did no t hav e a  choir, the Jesuits having dispensed with the m
in thei r schools , althoug h Hig h Mas s wa s sun g o n Sunday s and feas t
days.22 He say s later tha t h e cannot distinguis h a n octav e fro m a  fifth,
which i s a  somewha t majo r musica l disabilit y (eve n whe n on e take s
into accoun t tha t he is thinking o f the 'sweeter ' fifth of just intonation,
rather than that o f an equal-tempered scale). As regards musical theory,
he ha d certainl y studie d som e theor y a t schoo l a s par t o f th e math -
ematical studie s o f th e secon d yea r o f th e philosophica l curriculum ,
and wa s familia r wit h th e standar d wor k o f Zarlino . Indeed , th e
Compendium relie s extensivel y on Zarlino , an d i t ma y b e helpfu l t o
mention wha t hi s contribution wa s befor e w e examine wha t Descarte s
does wit h it .

Although musica l theory , considered a s a  scientifi c o r mathematica l
discipline describin g combinations o f sounds , ha d bee n a  par t o f th e
quadrivium, medieval musicians did no t generall y take muc h notic e of
its dictates, preferring instead to develop their own compositional rules.
During th e Renaissance , however , th e situatio n changed , an d th e first
major musica l treatise in the new humanist genre was Giossefo Zarlino's
Istituzioni harmoniche  (1558) , which , followin g th e usua l practice ,
offered a n arithmetica l account o f musica l intervals . Th e traditiona l
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theory o f consonance—tha t o f th e Pythagoreans—ha d restricte d con -
sonances t o th e combination s produce d b y the ratio s o f strin g lengt h
within th e first four number s (th e so-called tetractys),  s o that an octav e
is 1:2 . (givin g u s th e sound s produce d b y a  ful l strin g an d tha t strin g
stopped exactl y hal f way) , a  fift h 1:3 , an d a  fourt h 3:4 . Zarlin o en -
larged th e classificatio n to includ e the firs t si x numbers (th e so-called
senario), arguing that there was nothing sacred abou t the number four,
as many Pythagoreans had believed . Rather, i f any number had specia l
properties i t wa s th e numbe r six : si x i s the firs t perfec t number (tha t
is, i t was th e firs t numbe r t o b e th e su m o f al l the factor s into whic h
it coul d b e resolved) , the numbe r o f day s take n b y Go d t o creat e th e
world, the number of zodiac signs always in our hemisphere , the number
of the substantia l qualities o f elements , the numbe r of species of move-
ment, th e numbe r o f directions , an d s o on. 23

In th e Compendium,  Descarte s provide s a n arithmetica l accoun t o f
consonance whic h follow s tha t o f Zarlino , rejectin g som e aspect s o f
the reasonin g behin d the senario,  but ultimatel y producing somethin g
that differ s fro m i t onl y i n mino r respects . H e begin s b y maintainin g
that ther e ar e tw o principa l attribute s o f sound , it s duratio n an d it s
pitch (intensionis),  everythin g els e comin g i n th e domai n o f physic s
and bein g excluded fro m th e treatise.24 Consequently , what w e are pre-
sented wit h (wit h one exception ) i s a  purel y mathematical accoun t o f
consonance, an d th e principa l respect i n which Descarte s goe s beyon d
Zarlino lie s in the representatio n o f the mathematica l ratios . Wherea s
Zarlino represent s the m i n th e for m o f numerals , Descarte s present s
them a s segment s o f lin e lengths . Thi s i s a  traditiona l for m o f repre -
sentation o f numbers , bu t i t wil l tak e o n a n entirel y ne w significance
in Descartes , an d th e wa y i n which h e use s i t her e i s of som e interest .
All senses , h e tell s us , ar e capabl e o f experiencin g pleasure , an d thi s
pleasure mus t b e ' a proportiona l relatio n o f som e kin d betwee n th e
object an d th e sens e itself'. 25 The mor e comple x th e proportiona l rela -
tion, however , th e les s pleasing i t wil l b e t o th e senses; 26 a n objec t i s
perceived more easily when 'th e difference betwee n its parts is smaller',
and thi s turn s ou t t o b e the cas e wher e 'the y ar e mor e proportionat e
to on e another' . The n Descarte s tell s u s abou t thi s proportion :

This proportion mus t be arithmetic and no t geometric 27 because in the former there
is les s to perceive , as al l difference s ar e equal , an d s o i n tryin g to perceiv e every-
thing distinctly the sens e will no t b e so strained. For example , the proportio n tha t
obtains betwee n
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FIG. 3.2 .
is easie r t o perceiv e than this :

FIG. 3. 3
for i n the first case one only needs to perceiv e that th e differenc e betwee n any tw o
[adjacent] line s is the same , wherea s i n the secon d exampl e one need s to compar e
the incommensurabl e part s A B and BC , an d therefore , I  believe , ther e i s no wa y
in whic h the y can b e perceived perfectl y a t once , bu t onl y in relation t o a n arith -
metic proportion , b y realising that A B consists o f tw o parts , wherea s B C consist s
of three. 28

What i s o f mos t interes t her e i s th e introductio n o f th e questio n o f
clarity of representation righ t from th e very start: a  clarity which consists
in ou r bein g abl e t o gras p magnitude s a t a  glance . Thi s abilit y t o
represent somethin g t o onesel f s o that i t can b e grasped a t a  glance is
one which i s going t o figur e ver y prominently i n Descartes' subsequen t
thought, an d it s appearanc e her e i s worth noting .

In the present context, what the clarity is to reveal i s the quantitative
aspects of musical relations. When he gives musical examples, Descartes '
labelling of the note s i s at firs t puzzling. In discussing whole tone s an d
semitones, fo r example , h e give s th e illustratio n reproduce d a s Fig .
3.4.29 Th e letter s her e d o no t designat e th e name s o f th e notes , bu t
refer t o th e labellin g o f th e division s o f a  lin e lengt h an d hav e n o
musical connotation whatsoever . This is a revealing sign, and the whol e
aim o f th e treatis e i s a  generall y reductive , mathematica l descriptio n
of musica l intervals . Th e principa l wa y i n whic h thi s i s achieved i s t o
associate eac h not e o f th e scal e with a  numbe r (Fig . 3-5). 30 Note tha t
the number s her e d o no t represen t somethin g real , suc h a s cycle s per
second, bu t somethin g purel y conventional , th e bas e numbe r bein g
chosen simpl y o n th e ground s tha t i t enable s u s t o avoi d fractions .
Also, larger numbers represent lower pitches , because they are a notiona l
measure o f strin g lengths . Th e mathematica l representatio n o f a n in -
terval i s then give n b y a  rati o o f th e tw o number s associated wit h th e
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FIG. 3. 4

FIG. 3. 5
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FIG. 3. 6

notes, written wit h the lower number in the numerator. There is nothing
here tha t goe s beyon d Zarlino , and , a s Cohe n ha s noted , th e whol e
enterprise is very tradition-bound, blindl y sticking to th e diatonic scale,
for example , wit h littl e o r n o appreciatio n o f chromati c alteration. 31

But th e procedur e fo r generatin g interval s i s differen t fro m tha t o f
Zarlino, an d take s th e for m o f continued bisectio n o f a  strin g A B (see
Fig. 3-6). 32 Th e firs t bisection , a t C , produce s th e octave , represente d
as AC-A B (i:z) . Dividin g C B at it s mid-poin t D  yield s AC-AD, a  fifth
(2:3); an d a  furthe r bisectio n a t E  yields the majo r third , AC-A E (4:5) .
What i s interesting about this account i s that Descartes introduces non -
mathematical consideration s to confir m a  mathematica l account . Not e
that onl y thre e interval s hav e bee n generate d u p t o thi s point : th e
octave, the fifth, and the major third . O r rather , thes e are, in Descartes '
terminology, the only intervals that hav e been 'properly ' generated , fo r
others hav e bee n 'accidentally ' generated . I n bisectin g C B a t D , tw o
lengths ar e actuall y yielded : the on e w e seek , AC-AD , an d a  residua l
one, a s i t were , namel y DB, which happen s t o b e a  fourth . Similarly ,
when w e mak e th e bisectio n a t E , 'al l remainin g consonances ' ar e
yielded. At this point, Descarte s justifies the distinction between 'proper '
and 'accidental ' i n terms o f the phenomeno n o f sympathetic vibration.
When w e pluck th e strin g o f a  lute , he tells us, al l higher strings which
are a t a  fifth or a  major thir d (or , of course, a n octave ) above the note
will vibrate , bu t no t thos e whic h ar e a t a  fourt h o r an y o f th e othe r
consonances (mino r thirds, and major and minor sixths) . Within limits ,
this doe s indee d happen. 33

But this move into th e physical realm is an isolate d occurrenc e i n the
Compendium. Moreover , i t is not followe d up in physical terms. Rather ,
the reaso n h e give s for th e phenomeno n i s mathematical : 4  an d 6  ar e
simply multiple s of z  an d 3 , and, followin g Zarlino, he see s factors as
having a  specia l significance . I t i s true that , late r i n th e Compendium.,
he doe s ver y briefl y mentio n a  physica l explanatio n o f sympatheti c
resonance in terms of the 'strokes ' by which the sound strike s the ear,34

but w e now kno w thi s t o b e an additio n t o th e completed manuscrip t
made a t th e urgin g o f Beeckman. 35 I t i s an anomalou s additio n t o a n
otherwise mathematica l accoun t tha t reall y goe s littl e wa y t o solvin g
the problem s o f Zarlino' s origina l senario  theory .

The senario  accoun t ha d th e advantag e that i t allowed the inclusion
of th e majo r thir d (4:5) , mino r third (5:6) , an d majo r sixt h (3:5) . Bu t
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this di d not reall y capture the intuitive relative ranking of consonances ,
and Zarlin o realize d i t was necessary to includ e the minor sixth , whic h
could als o serv e a s a  consonance , eve n thoug h i t cam e outsid e th e
senario, since it s rati o wa s 5:8 . Eve n worse , if , a s seem s natural , on e
took th e degre e o f dissonanc e t o b e directl y proportiona l t o th e
magnitude o f the produc t o f the integer s makin g up th e ratio , the n th e
diminished fift h (5:7) , whic h n o on e recognize d a s consonant , turne d
out t o b e mor e consonan t tha n th e mino r sixth ! Moreover , eve n if
some wa y o f mitigatin g thes e discrepancie s coul d b e found , wh y im -
pose a  restriction o n the numbe r o f consonances i n the first place? Th e
postulation o f a n absolut e discontinuit y between th e consonance s an d
dissonances seem s bot h contrar y t o wha t w e actuall y hea r an d com -
pletely arbitrary . Wors t o f all , o n Zarlino' s accoun t i t remaine d a
complete myster y ho w th e min d wa s suppose d t o b e awar e o f thes e
ratios. Th e Pythagorean s ha d argue d i n term s o f a  numerologica l ac -
count whic h connected the ratios of the consonances with the propertie s
of th e mind, an d i n a similar way Keple r was arguin g that consonance s
are derive d fro m regula r polygon s inscribe d i n a  circle , an d tha t Go d
had create d th e univers e on geometrica l archetypes an d ha d implante d
these i n people' s souls. 36 Zarlin o wa s unattracte d b y suc h doctrines ,
but h e provide d n o accoun t a t al l o f ho w th e mathematica l ratio s
defining th e consonance s coul d b e translate d int o th e psychologica l
experiences o f sweetnes s o r pleasur e b y which th e min d responde d t o
them, stil l les s o f th e mor e genera l questio n o f ho w musi c i s abl e t o
produce emotiona l effect s i n listeners .

Descartes doe s nothin g t o resolv e thes e difficulties , excep t perhap s
to abando n th e numerologica l basi s fo r th e restrictio n o f th e numbe r
of consonances , althoug h h e himsel f work s wit h a  criterio n whic h i s
arbitrary, sinc e h e has , fo r example , n o theoretica l reaso n t o coun t
diminished fifth s o r whol e tone s a s dissonances. 37 I n respons e t o th e
increasingly recognize d difficultie s wit h Zarlino' s treatment , th e arith -
metical accoun t o f consonanc e wa s bein g abandone d b y thinker s lik e
Benedetti, Vincenzo Galilei , and Beeckman , and replace d by the theor y
that consonanc e i s due to coincidenc e i n the vibrations of sound waves ,
or soun d pulses , s o tha t th e traditiona l hierarch y o f consonance s i n
descending orde r o f octave , fifth , fourth , etc. , i s due t o th e decreasin g
regularity o f coincidences. Th e theor y ha s the grea t advantag e ove r th e
arithmetical accoun t tha t i t actuall y provides som e explanatio n o f ou r
perception o f consonances. Moreover , i t does no t impos e an y arbitrary
restriction upo n th e number o f consonances; instead , ther e is a gradual
move from consonanc e t o dissonance as the regularity of the coincidence
decreases. Descarte s i s obliviou s t o suc h development s i n th e Com-
pendium. H e stay s firmly within th e realm s of mathematics , evidently
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either unabl e o r unwillin g to mak e th e crucia l transitio n t o a  consid -
eration o f th e proble m i n term s o f th e physica l natur e o f sound .

Falling Bodie s

Turning now t o Descartes ' treatmen t o f free fall , th e kinematic descrip -
tion o f uniformly accelerated motion wa s an exercise in which a  number
of natura l philosopher s ha d engage d i n th e lat e sixteent h an d earl y
seventeenth centuries , an d consideratio n o f the topic goe s bac k a t leas t
to th e wor k o f th e Merto n Schoo l i n th e firs t par t o f th e fourteent h
century.38 I t wa s widel y recognize d tha t fre e fal l too k th e for m o f
uniformly accelerate d motio n unde r som e circumstances , mos t notabl y
fall i n a  void , althoug h Galile o was th e firs t t o establis h thi s i n detai l
in hi s Tw o Ne w Sciences  o f 1638 . Th e questio n ha d immens e theo -
retical significanc e because quantitative mechanic s u p to thi s point ha d
been largel y restricted t o statics , whic h deal s with bodie s i n a  stat e of
equilibrium, wherea s a n accoun t o f fre e fal l clearl y involves th e treat -
ment o f movin g bodies , eithe r i n term s simpl y o f a n accoun t o f tha t
motion (kinematics) , or i n term s o f th e force s responsibl e fo r i t (dy -
namics). Beeckman had bee n concerne d wit h th e kinemati c proble m o f
free fal l a s early as 1613 . He believe d that bodie s fal l becaus e they ar e
attracted b y th e eart h (althoug h h e di d no t understan d th e natur e o f
this attraction), an d he believed that this fal l took the form of a uniform
acceleration becaus e (i) once a  body has bee n se t in motion i t continues
to mov e a t th e sam e rate , an d (ii ) at eac h instan t o f th e fal l ther e i s a
renewed attractio n o f the eart h o n th e body , an d s o a  ne w incremen t
of spee d i s adde d t o tha t whic h th e bod y alread y has . Bu t Beeckma n
was puzzle d b y th e mathematic s o f th e situation , an d i n 1618/1 9 h e
called upo n Descartes ' help. 39

Beeckman ask s Descarte s ho w t o determin e th e distanc e th e ston e
will fal l i n on e hou r i f on e know s ho w fa r i t wil l fal l i n tw o hours ,
assuming th e principl e tha t a  movin g bod y wil l mov e eternall y i n a
void, an d assumin g that ther e is such a  void betwee n the eart h an d th e
falling stone . H e the n present s Descartes ' repl y i n th e followin g term s
(see Fig . 3.7) . Lettin g A C stan d fo r tw o hour s an d A D fo r on e hour ,
the distanc e covere d i n on e hou r wil l be , say , ADE F an d tha t i n tw o
hours AFEGBHCD , wher e AFEGBHC D =  ACB +  AFE +  EGB =  ACB +
2.AFE, an d consequently :
if th e momen t i s AIR S the proportio n o f spac e t o spac e wil l b e AD E wit h klmn
to ACB with klmnopqt,  tha t is , the doubl e of klmn. Thus, sinc e the proportio n o f
space traverse d consists i n th e proportio n o f th e on e triangl e t o th e other , equa l
magnitudes bein g adde d t o eac h ter m o f th e proportion , an d sinc e thes e equa l
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FIG. 3. 7

added magnitude s decrease i n proportion t o th e decreas e in the moment s o f space ,
it follow s tha t thes e adde d magnitude s wil l b e reduce d t o zero . No w thi s i s th e
moment o f spac e traverse d b y th e body . I t remains , therefore , tha t th e spac e
traversed b y the bod y i n on e hou r i s to th e spac e traverse d b y i t i n tw o hour s a s
the triangle ADE is to the triangle ACB. This was shown by M. Per[r]on [Descartes] ,
when I  gav e hi m th e opportunit y b y askin g hi m i f i t coul d b e determine d ho w
much spac e i s traversed i n a n hour , i f the spac e traverse d i n tw o hour s i s known ,
granting m y principl e that,  i n a  void,  what  i s once  se t i n motion  continues  i n
motion for ever,  and assumin g that there is a void betwee n the earth and th e fallin g
stone. If , then, i n an experimen t the bod y fallin g fo r two hour s covere d 1,00 0 feet ,
the triangl e ABC would contai n 1,00 0 feet . The root o f this i s 100 for the lin e AC,
which correspond s t o tw o hours . Bisectio n a t D  give s AD, which correspond s t o
one hour. To the doubl e proportio n A C to AD, which i s 4:1, corresponds AC B to
ADE, whic h i s 1,00 0 t o ±5O. 40

In othe r words , i t ha s bee n show n that , fo r a  bod y fallin g i n a  void ,
the space s traverse d ar e proportiona l t o th e square s o f th e times . Be-
fore w e loo k a t wha t contributio n Descarte s actuall y make s t o thi s
solution o f the problem, three points are worth notin g about Beeckman's
principle. First , Beeckman' s formulation o f th e proble m inquire s ho w
far a  bod y wil l fal l i n on e hou r i f we kno w ho w fa r i t will fal l i n two ,
rather tha n askin g ho w fa r a  bod y wil l fal l i n tw o hour s i f we kno w
how fa r i t wil l fal l i n one , which migh t seem more natura l to us . Thi s
suggests tha t h e i s following th e traditiona l Aristotelian conception of
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motion a s a  proces s betwee n tw o termini , s o tha t i n specifyin g th e
motion i t i s alway s necessar y to specif y it s startin g poin t an d it s en d
point, eve n thoug h w e hav e ever y reason t o believ e that h e doe s no t
share th e teleologica l conception o f motion tha t motivate s th e proces s
view. Second , th e principl e canno t b e treate d a s a  statemen t o f th e
Newtonian principle of inerti a because , a s stated, i t cover s an y kin d of
motion i n a  void , includin g circula r motion , fo r example . Beeckma n
confines hi s attentio n t o chang e o f speed , an d say s nothin g whic h
indicates tha t h e woul d trea t chang e o f directio n a s physicall y signifi -
cant.41 Third, th e principl e i s also indeterminat e i n anothe r respect . As
it stands , i t i s compatible wit h tw o readings : o n th e first , a  bod y wil l
remain i n uniform motion i n a  void i n the absenc e o f any force s actin g
on it ; o n th e second , a  bod y wil l remai n i n unifor m motion i n a  voi d
in the absenc e o f any external forces , but th e motio n ma y b e due to a n
internal forc e whic h i s preserved i n motion i n a  void . Descartes , a s w e
shall see , wil l assume the secon d reading , bu t Beeckma n does no t see m
to se e that ther e i s anythin g a t issu e here .

The firs t thin g Descarte s doe s i n hi s respons e i s t o transfor m (ap -
parently quit e unwittingly ) Beeckman's questio n fro m on e abou t th e
relation betwee n tim e an d distanc e traverse d int o on e abou t ho w on e
plots th e trajector y o f th e bod y agains t it s speed . H e writes :

I have solved the problem. I n the righ t angle d isoscele s triangle [see Fig. 3.8] , AB C
represents th e spac e (th e motion); th e inequalit y of th e spac e fro m poin t A  t o th e
base BC i s the inequalit y of the motion . Therefore , AD wil l be covered i n the tim e
represented b y ADE, an d DB i n the time represented b y DEBC, i t being noted tha t
the smalle r spac e her e represent s th e slowe r motion . An d AD E i s on e thir d o f
DEBC, so AD wil l be covered three times as slowly a s DB. Bu t the proble m coul d
have bee n pose d i n a  differen t way : Suppos e th e attractiv e forc e o f th e eart h
remains the same a s a t th e first moment, an d tha t a  new on e i s produced, the first
remaining. I n tha t cas e a  pyrami d |tha t is , a  serie s o f cube s rathe r tha n squares]
would b e th e solutio n to th e problem. 42
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What ha s happene d her e i s that th e proble m ha s bee n reinterpreted i n
such a  wa y tha t th e lin e ADB,  which fo r Beeckma n represente d (th e
square of ) th e tim e elapsed , i s take n b y Descarte s t o represen t th e
trajectory covered . And ADE an d ABC, which represent th e 'moments'
of space traversed (momenti spatii) for Beeckman, are interpreted by
Descartes a s th e sum s o f th e spee d acquired , whic h h e term s minima
or punctii  motus.  Becaus e o f this , Descarte s i s le d t o th e disastrou s
conclusion that , sinc e th e su m o f speed s o r 'tota l motions ' i s thre e
times as great, the spac e DB wil l be covered three times as quickly. But
this i s wrong, fo r th e 'tota l motions ' d o no t increas e as a  linea r func -
tion of the spac e traversed , an d s o cannot b e represented by a triangle .
However, jus t a s Descarte s ha d reinterprete d Beeckman' s problem, s o
Beeckman, i n considering Descartes ' reply , reinterpreted thi s bac k int o
his ow n terms , apparentl y withou t eve n noticin g wha t h e wa s doing .
He assume d that Descarte s ha d plotte d th e increas e in time alon g A D
in Fig . 3.8 , an d th e increas e i n spee d alon g BC , s o tha t th e are a tra -
versed i n one hour t o th e distanc e traversed in two hour s i s as the area
of triangl e ADE t o triangl e ABC. This yield s the correc t answe r t o hi s
original problem !

At leas t par t o f th e sourc e o f Descartes ' misunderstandin g here lie s
in th e fac t tha t Beeckma n presents th e proble m a s i f i t wer e a  purely
kinematic exercise , and Descartes , i n hi s attempt t o ope n u p th e ques -
tion o f th e force s a t work , i s le d t o tr y t o stee r th e proble m i n a
different direction ; bu t h e is unable to d o this successfully , an d h e ends
up missing the crucial kinematic connection betwee n distance traversed
and time . Now i n fact bot h Beeckman and Descarte s have rudimentary
dynamical model s lyin g behin d thei r accounts . I n Beeckman' s case ,
there i s a  micro-corpuscula r mode l o f th e basi s of hi s treatment . Thi s
becomes clea r whe n w e conside r wha t h e mean s b y a  'moment' . I t
would b e natura l t o assum e tha t a  momen t i s a n interva l o f time , s o
that durin g eac h momen t a  constan t tractiv e forc e act s continuously ,
resulting i n a n increas e i n speed , an d consequentl y i n th e traversa l of
a greate r distanc e tha n i n th e previou s moment . Bu t i n fact , th e wa y
he conducts hi s discussion suggest s that he i s thinking of instantaneous
increments o f motio n imparte d a t th e beginning  o f eac h moment , an d
indeed, h e doe s ultimatel y thin k o f thi s tractiv e forc e a s bein g cause d
by corpuscula r collisions, 43 whic h woul d indee d resul t i n discrete , a s
opposed t o continuous , increments .

Descartes' terminology , o n th e othe r hand , suggest s tha t h e i s con-
cerned to incorporat e int o hi s account som e treatment o f the natur e of
the forc e responsibl e fo r th e continue d increas e i n motion . I n th e
account i n th e Physico-mathematica  manuscript , Descarte s describes
the situation in terms of the 'force ' (vis)  which, when added to th e body
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at each moment, causes a new 'increment of motion' (minimum motus}.
Beeckman's principl e of inerti a state d tha t reiterate d application s o f a
tractive forc e resulte d in added increment s o f motion whic h wer e then
conserved. Descarte s think s o f thi s situatio n i n terms o f th e reiterate d
addition o f interna l moving forces , where thes e force s ar e th e causes ,
not jus t o f the continue d acceleration , bu t o f the continue d motio n a s
such. Her e Descarte s appear s t o b e followin g th e versio n o f impetus
theory defende d i n Toletu s an d th e Coimbr a commentarie s o n Aris -
totle's Physics  tha t h e woul d hav e studie d a t L a Fleche. 44 Wha t h e i s
invoking i s th e Aristotelia n notio n whereb y a  bod y wil l continu e i n
uniform rectilinea r motion onl y if there i s a force (externa l in the stric t
Aristotelian case , interna l i n th e cas e o f impetus  theory ) maintainin g
that motion . Note , however , tha t thi s kin d o f explanatio n i s no t i n
conflict wit h th e micro-corpuscularianis m o f Beeckman' s account . A s
Beeckman's micro-corpuscularianis m stands , ther e i s n o inconsistency
in filling out th e resul t o f impac t i n th e dynamica l term s provide d b y
impetus theory , although Beeckma n himself woul d hav e been resistant
to the explici t introductio n o f such quasi-Aristotelian notions.45 Never-
theless, I  doub t whethe r Descarte s i s thinkin g i n term s o f reconcilin g
an impetus  accoun t wit h a  micro-corpuscula r model , fo r ther e i s n o
evidence that he i s even familiar wit h suc h an accoun t here . Beeckman
has not ye t introduced hi m to hi s micro-mechanism, an d when h e does
Descartes' whol e approach undergoe s a  significant chang e of direction.

Hydrostatics

The hydrostatics manuscript , Aquae comprimentis  i n vase ratio reddita
a D . De s Cartes,  t o giv e i t Beeckman' s ful l title, 46 i s a  respons e t o a
question fro m Beeckman , an d i s a  goo d exampl e o f th e styl e o f col -
laboration betwee n Beeckma n an d Descartes , th e forme r settin g th e
latter precis e mechanica l problem s an d offerin g guidance . Th e proce -
dure pays of f handsomely , and th e resul t is something whic h no t onl y
goes wel l beyon d anythin g i n th e Compendium  o r i n th e wor k o n
falling bodies , bu t lay s down a  procedur e fo r dealin g with mechanica l
problems that Descartes wil l subsequently reflect on , develop, and buil d
upon. Indeed , i t is a seminal text. As Schuster has pointed out , 'certai n
concepts an d mode s o f argumen t appear i n the manuscrip t whic h wil l
constitute th e essenc e o f Cartesia n micro-mechanis m i n optics , cos -
mology, physiology , an d natura l philosoph y generally , afte r bein g re-
fined ove r the next fifteen year s through practice, criticism, and deliberate
metaphysical reconstruction'. 47

The fou r hydrostati c problem s wit h whic h Descarte s deals , a t
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FIG. 3. 9

Beeckman's instigation , al l deriv e fro m Stevin. 48 We ca n restric t ou r
attention t o on e o f them , th e so-calle d 'hydrostati c paradox' , whic h
shows tha t a  fluid , b y means o f its pressure, ca n exer t a  tota l pressur e
on th e botto m o f it s containe r tha t i s man y time s greate r tha n it s
weight. Conside r tw o vessel s (Fig . 3.9), EAB and GCD , havin g equal
bases A B and CD , an d equa l heights EF and GH . GC D ha s te n time s
the capacit y o f EAB , and intuitivel y we migh t correspondingl y expec t
that whe n th e vessel s are bot h filled, the firs t with , say , on e pound of
water, an d th e secon d wit h te n pounds , the n th e forc e th e on e poun d
of wate r exert s wil l b e a  tent h o f tha t exerte d b y the te n pounds , o n
their respectiv e bases , A B an d CD . Bu t Stevi n show s tha t th e forc e
exerted wil l i n fac t b e the sam e i n th e tw o cases , an d h e prove s tha t
the forc e i s in fac t proportiona l t o th e siz e o f th e bas e an d th e heigh t
of th e water , o r mor e exactly , tha t 'o n an y bottom o f the wate r bein g
parallel t o th e horizo n there rest s a  weigh t equa l to th e gravit y o f the
water, th e volum e o f whic h i s equa l t o tha t o f th e pris m whos e bas e
is that bottom and whos e height i s the vertica l from th e plane throug h
the water' s uppe r surfac e t o th e base'. 49

Stevin argue s th e cas e purel y i n macroscopi c terms , followin g th e
traditional treatment s o f statica l problems offere d b y th e Alexandria n
mathematicians. Th e cor e o f th e argumen t consist s o f a n ingeniou s
thought-experiment (se e Fig. 3.10) . He begins with a  container, ABCD,
full o f water , an d divide s i t u p int o portions , on e o f which , MIFE, h e
treats a s if it were 'solid water' . Having shown tha t th e body , whatever
its shape , wil l remai n i n th e wate r a t equilibrium , irrespective o f it s
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position, h e then shows that th e water pressur e in any channel in MIFE
in contact with the bas e is independent o f the shap e of the channe l an d
depends onl y o n th e height . I n orde r t o balanc e th e pressur e thereby
exerted, a  muc h greate r quantit y o f wate r woul d b e needed ; an d
conversely, onl y a  smal l amoun t o f wate r i s neede d t o suppor t a  fa r
greater weight .

Descartes approache s th e proble m i n a  completel y differen t wa y t o
Stevin. H e accept s Stevin' s demonstration , bu t h e attempt s t o explai n
what happens , no t i n term s o f a  compariso n o f gros s weight s an d
volumes, a s Stevi n does , bu t i n term s o f th e mechanica l behaviou r o f
the totalit y o f 'points ' makin g up th e system . What h e hope s t o sho w
is tha t th e parado x i s explaine d i n term s o f a  demonstratio n tha t th e
force o n eac h point o n the botto m o f the container s i n Fig. 3.9 is equal,
so tha t th e forc e i s equal ove r tw o equa l areas. 50 H e introduce s thre e
assumptions as a basis for this demonstration. 51 The first is that w e can
confine consideratio n o f th e wate r 'weighin g down ' t o th e weigh t o f
water o n th e botto m o f the vessel , and th e weigh t of the vesse l and th e
water i n it . Note, however , tha t whe n h e comes to th e demonstration ,
the weigh t o f th e wate r i s no t conceive d i n macroscopi c term s a s th e
weight o f th e whol e minu s th e weigh t o f th e vessel , bu t rathe r a s
something mor e lik e th e su m o f al l the force s exerte d b y th e wate r a t
the bas e of the vesse l on th e base . In othe r words , ther e i s either som e
kind o f assume d translation betwee n weigh t an d force , o r a  reductio n
of weigh t t o force . Th e secon d assumptio n support s th e latte r reading .
We are told explicitl y that 'weighin g down' i s to b e understood a s 'the
force o f motio n b y whic h a  bod y i s impelled i n th e firs t instan t o f it s
motion'. Even though th e water 'weighin g down' on the botto m o f the
vessel i s no t i n motion , i f th e botto m o f th e vesse l wer e remove d
the water woul d fall , an d becaus e of this Descartes is assuming tha t th e
water o n th e botto m o f th e vesse l ca n b e treate d a s bein g i n virtua l
motion. The third assumption elaborates on the relation between weight,
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motion, an d force . I t state s tha t th e 'weight' , o r forc e o f motio n o f a
body i n it s firs t instan t o f fall , i s a  functio n o f bot h th e 'quantity ' o f
the bod y an d it s speed . Sinc e the 'quantity ' o f a  bod y i s what woul d
normally be considered it s weight, i t seems that Descarte s i s construing
force o f motio n a s a  functio n o f weigh t i n thi s sense . Whateve r th e
exact relatio n is , however , i t i s clea r tha t weigh t i s a  for m o f virtua l
motion, and th e crucia l general point her e is that apparentl y primitive ,
gross magnitude s ar e define d b y a  functiona l relationship , a  relation -
ship tha t i s explicate d i n micro-mechanica l terms .

What Descarte s i s seeking to sho w i n thes e assumptions , an d i n th e
subsequent demonstration , i s tha t weigh t i s no t a  gros s macroscopi c
given quantit y bu t i s rather a  mechanical forc e whose operatio n ca n be
described a t th e microscopi c level . The natur e o f this mechanica l forc e
is not straightforward , however . I n setting ou t th e third assumption , he
says that 'i f on e atom o f water abou t to descen d would b e twice as fas t
as tw o othe r atoms , th e on e ato m alon e wil l weig h a s muc h a s th e
other tw o together' , and not , a s we might expect, 'i f on e atom o f wate r
descends twic e a s fas t a s two othe r atoms , the on e ato m alon e weighs
as muc h a s th e othe r tw o together' . Thi s i s no t a  grammatica l idio -
syncrasy o n Descartes ' part , bu t a n indicatio n o f th e fac t tha t h e i s
concerned no t wit h motio n bu t wit h a n instantaneou s tendenc y t o
motion. Indeed , hi s demonstratio n depend s cruciall y on th e represen -
tation o f thes e tendencie s t o motio n i n term s o f geometrica l lines.
Consider tw o containers , B  an d D , fille d wit h wate r (Fig . 3.11) .
Descartes' ai m i s t o demonstrat e tha t th e forc e o n eac h poin t a t th e

87



Apprenticeship wit h Beeckman , 1618-161 9
base o f B  an d D  i s equal , an d sinc e th e area s o f th e base s ar e equal ,
the tota l forc e o n the base s will be equal. The demonstratio n work s b y
showing tha t ther e i s a  lin e connectin g point s o n th e surfac e wit h
points on the base . This lin e (represented in the diagra m b y the dotte d
line) i s a  lin e o f tendenc y t o motion , a  motio n whic h woul d b e pro -
pagated alon g th e lin e b y bein g transmitted fro m poin t t o point :

I maintai n tha t thes e point s [g,  b , H  o n th e base ] ar e presse d upo n b y a n equa l
force, becaus e it is evident that they are each pressed upon by what we can imagine
as line s of wate r o f th e sam e length , fro m th e to p o f th e vas e to it s bottom . Fo r
the lin e f g shoul d no t b e considere d to b e longe r tha n fB  o r anothe r line . I t doe s
not pres s dow n upo n poin t g  i n respec t t o th e part s b y whic h i t i s curve d an d
longer, bu t onl y i n respec t t o thos e part s b y which i t tends downwards , i n which
respect i t i s equa l t o al l th e others. 52

In the cas e of container D , i t is plausible that each point o n the surfac e
should hav e a  uniqu e lin e o f 'tendenc y t o motion ' t o a  poin t o n th e
base, an d tha t thes e shoul d b e o f equa l length . Bu t i n th e cas e o f
container B, Descartes seems to be working o n the assumption tha t the
area a t the bas e of the containe r i s three times that o f the top , an d tha t
for eac h poin t o n th e to p ther e ar e thre e correspondin g point s o n th e
bottom. Then , sinc e the onl y physicall y significan t component o f thi s
line i s tha t whic h act s verticall y downwards , an d sinc e th e vertica l
component i n f g an d f B an d fh  i s th e same , th e forc e give n b y th e
tendency t o motio n wil l b e th e same . Bu t n o justificatio n whatsoeve r
is give n fo r th e mappin g fro m f  t o g , B , an d h,  an d th e subsequen t
demonstration depend s upon this, for we are next aske d to imagine the
case where g, B, and h are removed; then 'poin t / alone woul d occup y
a lower position jus t as equally as would th e points m,  n, o, if the three
points i , D , I  wer e expelled' . Th e demonstratio n i s the n given :

Therefore, poin t / alone presses upon th e three points simultaneousl y with a  forc e
equal t o tha t b y whic h th e thre e discret e point s pres s th e othe r thre e z , D ,
I . . . Therefore, th e forc e b y whic h poin t f  alon e presse s upo n th e lowe r one s i s
equal t o th e forc e o f th e point s m , n , o  take n together. 53

In other words , w e are asked to imagine the point f  descendin g through
the flui d an d ou t th e botto m o f the container , an d th e ai m i s to sho w
that f  wil l descen d wit h equa l eas e throug h an y o f th e thre e point s
on the base , in just the same way that m, n, and o  descend alon g thei r
unique paths .

As Schuster has pointed out , there is here what he terms a 'three-fol d
displacement fro m wha t w e migh t conside r th e origina l term s o f th e
problem'.54 First , a n a d hoc mappin g i s provided whic h represent s th e
proposed 'tendencie s t o motion ' a s geometrica l lines , whic h ar e the n
analysed t o provid e th e solution . Second , a  hypothetica l void , whic h
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takes th e for m o f th e lin e representin g th e tendenc y t o motion , i s
opened u p in the fluid , an d th e poin t passe s along this . Third, th e part
of th e flui d no t opene d u p i s hypotheticall y solidifie d (i n s o fa r a s i t
does no t pou r int o th e voi d that ha s jus t bee n opene d up) . We have a
curious shift her e between the geometrical representation of the direction
of a  force , and th e physica l passage o f what ca n onl y b e considered a s
a corpuscle through a n evacuated tube. The physica l passage is free fal l
in th e cas e o f vesse l D, an d als o i n th e cas e o f f B , an d th e argumen t
seems t o wor k o n th e assumptio n o f fre e fall , bu t surel y in th e case s
of f g an d fh  th e corpuscle/poin t mus t b e a  rollin g o r sliding , an d w e
get n o accoun t whatsoeve r o f thes e motions , whic h ar e dynamicall y
quite distinc t fro m fre e fal l (an d fro m on e another) . Moreover , th e
direction o f the geometrica l line seems, in fact , t o b e determined by the
physical en d poin t o f the tube , wherea s i f the 'demonstration ' i s to b e
at al l convincing , the n i t i s surely the tendenc y t o motio n tha t shoul d
determine th e path . Afte r all , we surel y want t o kno w wh y th e poin t
f ha s a n effec t o n point s g , B , an d h , an d not , say , o n anothe r thre e
points, o r o n a  differen t numbe r of points. The 'demonstration ' simply
assumes wha t need s to b e shown. An d i f that wer e no t enough , wha t
about th e region s abov e g  an d fc? No line s o f forc e o r tendenc y t o
motion ar e mappe d fro m these , bu t surel y corpuscles i n thes e region s
have weigh t an d ten d downwards : ther e i s simply no reaso n wh y th e
upper surfac e on whic h f  lie s shoul d b e th e onl y on e fro m whic h line s
of forc e o r tendenc y t o motio n ca n b e traced .

The exercis e is , nevertheless, a n interesting one. As well a s providing
a conceptio n o f weigh t a s virtua l motion , o r mor e precisel y instan -
taneous tendenc y t o motion , whic h wil l pla y a n importan t rol e i n L e
Monde, i t ha s a  mor e genera l significance : it attempt s t o combin e a
geometrical representatio n o f a problem with a  micro-mechanical mode l
of it . Deficient as this combination migh t be in the presen t case,55 what
we have here i s Descartes' firs t attemp t t o approac h mechanica l prob -
lems in a way that, with subsequen t refinements, was to for m th e basi s
for hi s conceptio n o f physica l explanation . Indeed , th e cosmologica l
optics o f L e Monde  woul d dra w i n a  strikingl y direc t wa y upo n thi s
type o f analysis .

Proportional Compasse s an d th e Ide a o f a
Mathesis Universalis

Beeckman lef t Bred a just before the en d o f December 1618, but h e an d
Descartes were i n correspondenc e until the earl y 162.05 , an d ther e ar e
five letters from Descarte s to Beeckman extant, a s well as a draf t o f one

89



Apprenticeship wit h Beeckman , 1618-161 9
from Beeckma n t o Descartes , fro m th e firs t five months o f 1619 . Th e
letters provid e invaluabl e informatio n abou t Descartes ' projects , an d
throw som e ligh t o n hi s stat e o f min d a t thi s tim e a s wel l a s o n hi s
personal relation s wit h Beeckman .

There i s a genuin e warmt h i n the letters . I n th e firs t extan t letter , o f
24 Apri l 1619 , h e write s t o Beeckman :
I have received your letter , which I  was waiting for , and I  was delighted to observe ,
right fro m th e start , th e note s o f musi c in it : wha t cleare r wa y coul d ther e b e t o
show tha t yo u remember me? But I was expecting somethin g else , more important ,
as well : wha t hav e yo u bee n doing , wha t ar e yo u doin g now , an d ho w ar e you ?
For I  am intereste d no t onl y i n you r studie s bu t i n yoursel f a s well , and , tak e m y
word fo r it , no t jus t i n your mind , althoug h tha t i s the mos t importan t thing , bu t
also i n yo u i n you r entirety. 56

The lette r continue s a s on e woul d writ e t o a  clos e friend . I t i s th e
Muses, h e tells Beeckman, tha t have brough t th e tw o o f them togethe r
'in a  bon d o f friendshi p tha t wil l neve r die'. 57 A s th e correspondenc e
develops, however , Beeckma n i s cast mor e i n the rol e o f a  mento r an d
confessor. I n the next lette r we have, dated 2 6 March, he tells Beeckman,
for example :
As fo r m y journeys , the las t on e wen t well , al l th e mor e a s i t seeme d t o b e mor e
dangerous, abov e all when I  lef t you r island . Th e first day, in Vlessingen, the wind s
forced u s t o retur n t o port , bu t th e followin g day , settin g of f i n a  muc h smalle r
boat, I  encountere d a n eve n fierce r storm. Nevertheless , I  was mor e please d tha n
frightened, fo r i t wa s a n occasio n t o prov e myself . I  hav e neve r attempte d a  se a
crossing, an d I  made i t without gettin g sick , becomin g al l the brave r for th e longe r
voyage.58

And furthe r o n i n the sam e letter , h e tell s Beeckma n that , i n travelling
to Bohemia, he will take along a  servant and 'perhaps a few companions',
and make s th e poin t tha t h e i s telling hi m thi s s o tha t Beeckma n 'wil l
not b e afraid ' fo r him. 59 In th e lette r o f 2 3 April , h e acknowledge s hi s
debt t o Beeckman , tellin g hi m tha t h e wil l acknowledg e hi m 'a s th e
initiator o f m y wor k an d it s firs t author' , an d h e continues :
For you are indeed th e on e person wh o ha s shake n me out o f my nonchalance an d
made m e remembe r wha t I  ha d learne d an d almos t forgotten . Whe n m y min d
strayed fa r fro m seriou s concerns , i t was you who guide d i t bac k dow n th e correc t
path. If , therefore, by accident I  propose somethin g whic h i s not contemptible , yo u
have ever y righ t t o clai m i t fo r yourself. 60

There i s no t a  lo t t o g o o n here , bu t m y ow n impressio n o n readin g
the correspondence i s that Descartes see s Beeckman as at leas t a n olde r
and wise r man , an d perhap s eve n a s a  fathe r figure , despit e th e fac t
that h e was onl y eight years Descartes' senior : it is worth remembering
here tha t th e sheltere d an d ver y paternalisti c upbringing he receive d a t
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La Fleche would hav e meant tha t Descarte s would hav e probably com e
to persona l maturit y relativel y late . Te n year s later , a s w e shal l see,
Descartes explode s a t th e suggestio n tha t h e eve r owe d anythin g t o
Beeckman, an d addresse s on e o f hi s longes t an d mos t vituperativ e
letters t o him. If it i s in fac t th e cas e that Beeckman did ac t a s a  fathe r
figure, it would g o some way to explainin g the vehemence o f Descartes '
behaviour i n i6z9 , sinc e th e episod e woul d the n inevitabl y have bee n
overdetermined b y association s wit h hi s natura l father ; bu t I  canno t
establish this , eve n t o m y ow n satisfaction , s o I  simpl y offe r i t a s a
suggestion, a  proposed 'bes t explanation', that th e reader migh t bea r in
mind, an d mak e a  judgemen t upo n whe n w e hav e looke d mor e full y
at th e developmen t o f thei r relation s ove r th e subsequen t years. 61

The letter s giv e details o f Descartes' trave l plans, an d w e can ge t the
occasional glimps e o f hi s feeling s abou t engagin g o n th e journey . H e
seems t o hav e decide d t o joi n th e arm y o f Maximilia n o f Bavari a b y
the middl e o f Marc h 161 9 a t th e latest , fo r i n the lette r o f z 6 Marc h
he refer s t o th e trouble s i n German y havin g cause d hi m t o chang e hi s
travel plans , an d t o procee d t o Bohemi a b y a  ver y circuitou s rout e
(Amsterdam, Danzig , Poland, Hungary , Austria). 62 He clearly feels grea t
trepidation o n settin g ou t o n suc h a  journey , an d thi s i s understand -
able. Not onl y was the journey much more majo r tha n anythin g he had
undertaken, previously , bu t Europ e wa s i n a  stat e o f uneas y truce . A s
Descartes point s ou t t o Beeckman , ther e wer e persisten t rumour s o f
war, wit h man y me n unde r arms , an d wit h th e road s possibl y ful l o f
pillaging soldiers . Ye t th e wa y i n whic h h e describe s hi s projecte d
journey suggests more persona l reason s fo r trepidation a s well. Quotin g
Virgil, h e say s tha t h e n o longe r know s 'wher e destin y wil l lea d me ,
or wher e i t wil l brin g m e t o rest'. 63 Th e contex t o f th e quote 64 i s in-
structive, fo r here Aenea s and a  few others wh o hav e survived th e sac k
of Tro y hav e receive d a  divin e instructio n t o searc h th e worl d fo r a
home i n som e uninhabite d land . Descarte s clearl y ha s mor e i n min d
that furtherin g hi s militar y caree r i n embarkin g o n suc h a  journey .

It i s a s a  recor d o f Descartes ' intellectua l lif e tha t hi s letter s o f thi s
period ar e o f greates t value . In th e firs t lette r (1 4 January) old groun d
is gon e over , an d h e clarifie s som e issue s of practica l musica l import -
ance raised i n the Compendium,  suc h a s the difference s i n the interval s
that can be used in a single voice and thos e ( a greater number ) that can
be use d betwee n voices . Bu t thereafter , a  numbe r o f ne w interest s an d
discoveries emerge . T o tak e a  relativel y mino r example , h e tell s
Beeckman tha t h e ha s foun d ' a wa y o f determining—n o matte r wha t
my position is , and eve n if, while sleeping , I travelled for I  do not kno w
how long—ho w man y degree s t o th e Eas t o r Wes t I  a m awa y fro m
another place known to me, solely by inspecting the stars' , and , without
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revealing th e detail s o f hi s discovery , h e ask s Beeckma n whethe r thi s
is a n origina l discover y or not. 65 Th e proble m Descarte s i s addressing
here was one that was exercising Galileo, amongst others , a t thi s time .
It wa s know n tha t latitud e coul d b e determine d b y th e elevatio n o f a
star, o r fro m th e elevatio n o f th e su n a t noon , bu t n o procedur e fo r
determining longitud e ha d bee n devised . W e kno w wha t Descartes '
own solutio n wa s becaus e i t i s recorde d i n cod e i n th e Cogitationes
Privatae, a code deciphere d b y Leibniz when he copied th e entrie s out .
The entr y (wit h Leibniz' s decipherment s i n squar e brackets ) reads :

If leaving Bucolia [our startin g point], w e wish to head straight for Chemni s o r an y
other por t o f Egypt [globe of the Earth] , we must note carefull y befor e leaving how
far apar t Pythiu s [th e sun] and Pythia s [the moon] ar e a t th e entranc e o f the Nil e
[starting point]. We shal l then b e able, in any location, t o find our roa d b y looking
at Pythia s an d th e servant s o f Psych e [th e fixe d stars ] tha t accompan y it. 66

What Descarte s ha s i n min d i s exploitin g th e correction s tha t ha d t o
be mad e a t loca l time s a t differen t meridians . Th e moo n rise s late r
every da y i n th e luna r month , an d it s positio n wit h referenc e to th e
fixed star s changes , allowin g i t t o b e use d a s quit e a n accurat e cloc k
registering shor t period s o f time . I f we ar e provide d wit h table s calcu-
lated for time at standard meridia n and a  clock which give s us standard
time, the n comparin g th e differenc e betwee n standar d tim e an d loca l
time, w e ca n determin e ou r longitude. 67 Th e metho d i s no t original ,
Beeckman tell s him , an d i t i s clea r fro m Beeckman' s diar y tha t h e
himself ha d develope d i t i n i6i4, 68 althoug h h e ha s th e modest y no t
to revea l this .

Throughout thi s correspondenc e ther e ar e a  numbe r o f reference s
to Descarte s writin g a  'Mechanics ' an d a  'Geometry' , an d althoug h
Beeckman urge s Descarte s t o complet e th e former , w e hav e littl e idea
what i t would hav e contained a t this stage. The projec t may wel l have
been temporaril y abandoned , fo r Descartes ' effort s quickl y becam e
centred aroun d mathematics . I n th e lette r o f z 6 March , h e break s the
news o f a  momentou s mathematica l discovery . Durin g a  perio d o f
intense wor k ove r si x days , h e says , he has 'foun d fou r extraordinar y
and completel y new demonstrations b y means of my compasses'. Thes e
discoveries mar k th e beginnin g of a  ne w stag e i n Descartes ' thought ,
and the y wer e t o shap e hi s ideas no t jus t abou t mathematic s bu t als o
about th e centralit y of mathematics i n any accoun t o f 'method' , some-
thing tha t wa s soo n t o dominat e hi s thought .

In hi s letter t o Beeckma n of z6 March , Descartes set s ou t hi s math -
ematical discoverie s fo r the first time, and describe s their ramifications:
I have bee n her e for si x days, and I'v e cultivated the Muse s more assiduously than
ever. I n this short time , in fact , I'v e found fou r extraordinar y and completel y new
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demonstrations by means of my compasses. Th e first concerns th e famous proble m
of dividing an angle into as many equal parts a s one wishes [the traditional problem
of 'trisecting ' th e angle] . Th e othe r thre e relat e t o thre e classe s of cubic equation :
the first class having the whole number, roots and cube s [x 3 =  ± a ± bx];  the second ,
a whol e number , square s an d cube s [x 3 = + a +  bx2]; th e third , a  whol e number ,
roots, square s an d cube s [x 3 =  ± a  ± b x +  ex2}. I  have foun d thre e demonstration s
for thes e classes , each o f whic h mus t cove r th e variabl e terms becaus e o f changes
in + and - signs . I  have not provide d a n accoun t o f everything yet; bu t I  believe it
will b e eas y to appl y wha t I  hav e foun d i n th e on e cas e t o others . An d b y thes e
means i t is possible to solv e fou r time s as many problems, an d muc h mor e difficul t
ones, tha n on e ca n with commo n Algebra . I allow thirteen differen t type s o f cubic
equation,69 whereas ther e ar e only  three fo r commo n [tha t is , second-order] equa -
tions, namely between I g an d OK + ON [x 2 - ax + b], or O K - O N [x 2 = ax-b], or
finally ON - O K [x2 -  b  — ax].70 An d I am now lookin g fo r something differen t i n
order t o extrac t root s o f th e su m o f quantitie s whic h ar e incommensurabl e wit h
one another. 71 I f I  fin d it , a s I  hop e to , I  wil l se t th e whol e scienc e t o rights ,
provided I can overcome m y natural laziness and fat e allows me the leisure. Indeed,
so tha t yo u ar e i n n o doub t a s t o th e objec t o f m y enterprise , what I  would lik e
to presen t t o th e publi c i s no t Lull' s Ar s brevis,  bu t a  scienc e with wholl y ne w
foundations, whic h wil l enable u s to answe r ever y question tha t ca n b e put abou t
any kin d o f quantit y whatsoever , whethe r continuou s o r discontinuous , each ac -
cording t o it s nature . I n Arithmetic , certain question s can b e solve d b y mean s of
rational numbers , other s b y using irrationals , an d finally others ca n b e imagined 72

but no t solved . I n this way, I  hope t o demonstrat e that , i n the cas e of continuou s
quantity, certai n problem s ca n b e solved wit h straigh t line s an d circle s alone; tha t
others can be solved only with curves other tha n circles , but which can be generated
by a  singl e [continuous ] motio n an d whic h ca n therefor e b e draw n usin g a  ne w
compass whic h I do not believ e to be any less accurate than, and just as geometrical
as, the ordinary compass whic h is used to dra w circles ; and finally, other problem s
can b e solve d onl y wit h curve s generate d b y motion s no t subordinate d t o on e
another, curve s which ar e certainl y only imaginary , such a s the quadratrix , which
is well known. I do not believe one can imagine anything which coul d not b e solved
along simila r lines : indeed , I  hop e t o sho w tha t particula r kind s o f questio n ca n
be resolved in on e way an d no t another , s o that ther e wil l remain almost nothin g
else t o discove r i n Geometry . Th e tas k i s infinit e an d coul d no t b e accomplished
by on e person . I t i s as incredibl e as i t i s ambitious . But I  have seen a  certai n ligh t
in th e dar k chao s o f thi s science , thank s t o whic h th e thickes t cloud s ca n b e
dispelled.73

This i s tantalizingl y compact , an d provide s u s wit h littl e b y wa y o f
detail. Fortunately , however , w e d o hav e anothe r sourc e o f informa-
tion o n Descartes ' mathematic s fro m aroun d th e sam e time , th e Cog -
itationes Privatae,  which enable s u s to understan d i n some detai l wha t
his discoverie s were. 74

Before w e ca n understan d wha t Descartes ' discover y consist s in ,
however, w e need t o sa y a few words abou t th e proportional compass .
Various geometrica l compasse s ha d bee n constructe d aroun d th e tur n
of th e centur y t o hel p wit h arithmetica l o r geometrica l calculations .
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Galileo, fo r example, had published a pamphlet i n i6o6 /5 showing ho w
various compasse s o r sector s can b e used t o comput e compoun d inter -
est, extrac t squar e roots , yiel d th e mea n proportional , an d s o on . Th e
aim o f th e secto r devise d b y Galileo , usuall y calle d a  'proportiona l
compass', wa s t o provid e a  quic k an d economical , practica l mean s o f
solving mathematical problem s whose solutio n would otherwis e involve
theoretical mathematica l skill s beyon d the power s o f the 'nobl e gentle-
men' fo r who m th e pamphle t wa s composed . Suc h proportiona l
compasses ha d a  widespread us e in the early decades o f the seventeent h
century, an d a  noteworth y featur e o f the m wa s tha t the y wer e o f us e
in dealin g wit h bot h geometrica l an d arithmetica l problems .

Descartes' wor k wit h compasse s i s distinctive, first , i n th e ingenuit y
with whic h h e i s able to devis e and manipulat e variou s form s o f com -
pass, an d secondly , an d mor e importantly , i n hi s quit e unprecedente d
attempt t o provide the workings o f the compass, especiall y its apparen t
indifference a s t o whethe r a  proble m i s arithmetica l o r geometrical ,
with theoretical foundations through a n algebraic theory. In the problem
of 'dividin g th e angl e int o a s man y part s a s on e wishes' , th e tas k i s
accomplished b y mean s o f wha t w e ca n cal l a  'trisectio n compass'. 76

The instrumen t an d it s operation s ar e describe d i n th e Cogitationes
Privatae. Th e compas s (Fig . 3.12) comprise s fou r mai n branches , ab,
ac, ad, an d ae,  and th e constructio n i s such that , whe n th e compas s i s
opened, th e angle s between them remai n equal . The section s af, at , ak,
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and al  ar e equal , an d th e connectin g spoke s fg , gk,  ih,  and hi,  whic h
are all of the same length as af, pivot around the points f, g, i, h, k,
and / , an d slid e a t g  an d h.  To trisec t a n angle , on e nee d onl y appl y
the compass t o it . Let xab b e the angl e to b e trisected (Fig . 3.13), then
the lim b ae  o f th e compas s i s placed ove r the lin e ax , an d th e lim b of
the compas s ab  draw n ou t s o tha t i t cover s ab ,

and th e lin e wil l b e describe d b y poin t g  lik e y§8 . The n le t «o c b e take n equa l t o
af, an d aroun d poin t n  th e par t o f th e circl e 9§ o b e draw n s o tha t nB  b e sur e t o
equal fg . I  sa y tha t th e lin e a 5 divide s a n angl e int o thre e equa l parts . I n thi s
manner a n angl e can b e divide d into many i f the compas s consist s o f many limbs.7'

The Cogitationes  Privatae  also show Descartes ' interes t in a  number of
other forms of compass, an d h e describes those for finding conic sections,
and fo r findin g cylindrica l sections,78 as well as mentioning others , such
as the enlarging compass.79 But by far the most importan t compass tha t
Descartes used was th e 'mesolabe compass', and i t is from thi s instrument
that hi s enthusias m i n th e lette r t o Beeckrna n derives . The mesolab e
was a n instrumen t invente d b y th e Alexandria n mathematicia n an d
astronomer Eratosthene s fo r findin g mea n proportional s betwee n tw o
given lines. The compass was use d b y Eratosthenes fo r dealing with th e
problem o f 'duplicatin g th e cube' , tha t is , constructin g th e edg e o f a
cube having twice the volum e of a given cube using only a  straigh t edge
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and a  compass. Th e proposed solutio n work s i n terms of a rigid plint h
ABCD whic h ha s equa l triangle s AEH , MFK , NG L whic h hav e righ t
angles a t E , F , an d G  (Fig . 3.14) . Th e triangl e AE H i s fixe d an d th e
triangles MFK and NG L ar e moved in parallel along the straigh t edges
AB and CD . To find two mea n proportional line s between AC and XL,
let MF K an d NG L slid e suc h tha t P  an d O  o n th e line s E H an d F K
respectively ar e i n a  straigh t lin e wit h A , X . Then :

AH _  A R _  A H _  H R _  P H _  P R _  P K _  K R _  O K
PH ~  P R ~  P K ~  K R ~  O K "  R O ~  O L ~  L R ~  X L

which give s us :
AC _  P H _  O K
PH ~  O K ~  X L

which mean s tha t AC , PH, OK , an d X L are i n continue d proportion .
It follow s that i f AC and X L are two give n straight lines , then PH an d
OK ar e th e require d mea n proportionals .

The mesolab e compass tha t Descarte s describe s in th e Cogitationes
Privatae i s a  developmen t o f Eratosthenes ' mesolabe , an d She a ha s
offered a n appealing reconstruction o f how Descarte s might have come
across it. 80 The division of a string into equa l semitones was a standar d
musicological problem o f Descartes' time , an d Zarlin o i n his Istituzioni
harmoniche—a wor k Descarte s wa s ver y familia r with , a s w e hav e
seen—had raise d th e questio n o f mean proportional s i n the contex t of
dividing the string in such a  way as to produce equa l tones. Th e octave
is characterize d b y th e rati o i:z , an d comprise s twelv e semitones , s o
what w e mus t d o i s t o tak e eleve n mea n proportionals , startin g b y
taking tw o mea n proportional s betwee n th e ful l lengt h o f th e strin g
and hal f it s length. Zarlino knew this could not b e done b y a ruler and
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FIG. 3.1 5

compass, an d h e realized that Eratosthenes ' mesolab e could b e used to
provide th e require d mea n proportionals . I t i s possible tha t Descarte s
knew th e mesolab e fro m a  Classica l source , a s i t wa s describe d b y
Pappus i n the thir d book o f his Mathematical Collection,  translated in
a widel y circulate d Lati n versio n b y Commandin o i n 1588 ; bu t w e
have n o reaso n t o thin k tha t Descarte s was famila r wit h th e content s
of this book a t this time, and Shea' s reconstruction strike s me as by far
the mos t plausibl e route.

What i s distinctive about Descartes ' treatmen t o f the mesolab e com-
pass, however , i s that h e quickl y moves fro m th e questio n o f findin g
mean proportional s int o a  muc h mor e mathematicall y sophisticate d
context, that o f finding solutions to thre e types of cubic equation. Hi s
treatment o f th e firs t typ e o f equatio n wil l suffic e t o indicat e what i s
at issue . Putting the proble m i n modern notation, 81 the cubic equatio n
he attempts t o solv e is x3 = jx +  14, He carelessly reduce s the equatio n
to x 3 -  x  + z, bu t th e importan t par t o f th e exercis e i s the solutio n
of x 3 =  x +  z b y mean s o f th e mesolab e compass . Th e compas s i s
described an d illustrate d (Fig . 3.15 ) i n th e Cogitationes } bu t neithe r
the descriptio n no r th e illustratio n is as clear a s that give n later i n th e
second boo k o f th e Geometrie.  Sinc e th e sam e instrumen t i s bein g
described, i t i s easie r t o follo w th e late r account :

Consider th e line s AB, AD, AF, and s o on, which I  assume to hav e been described
with th e ai d o f a n instrument , YZ , compose d o f severa l rulers. [Fig . 3.16] Thes e
are s o joined that when the one marked YZ is placed on the line AN, we can ope n
and clos e the angl e XYZ; an d whe n i t i s completely closed, the point s B, C, D, E,
F, and H  ar e al l assemble d at poin t A . But to th e exten t tha t we open it , the ruler
BC, which i s joined a t righ t angle s to X Y a t poin t B , pushes the rule r C D toward
Z; C D slide s aion g YZ, alway s at righ t angles to it , an d pushe s GH, etc . An d we
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can conceiv e o f a n infinit y o f others , whic h ar e pushe d consecutivel y i n th e sam e
way, hal f o f whic h alway s maintai n th e sam e angle s wit h Y X an d th e other s with
YZ. Now a s we thus open the angl e XYZ , th e poin t B describes th e lin e AB, which
is a circle , an d th e othe r point s D , F , H, where th e intersection s o f the othe r ruler s
occur, describ e th e othe r curve d lines , AD , AF , AH , o f whic h th e latte r ar e suc -
cessively mor e comple x tha n th e first , an d thu s mor e comple x tha n th e circle, 82

The simila r right angle s her e giv e us thes e continuou s proportions :

If w e the n le t Y B = Y A = i, an d YC~^: , w e obtai n th e continuou s
proportions of geometrical progressions, I:x - x:x2 - x2:x3 = x3:x4 - x4:xs
= .. . Now, i f w e g o bac k t o th e Cogitationes,  w e ca n translat e th e
procedure easil y into th e term s of the figur e give n ther e (Fig . 3.15) . We

and ac = x, then we obtain ce = x3 - x, which gives us x3 = x + ce.
Consequently, i f we open th e compas s s o that th e valu e of ce is exactly
equal t o 2 , w e ge t a c = x a s a  positiv e rea l roo t o f th e cubi c equatio n
X3 =  X +  2- .

Descartes' achievemen t her e i s t o hav e com e t o th e fundamenta l
realization tha t th e representatio n o f th e root s o f a n irreducibl e cubic
or biquadrati c equation is equivalent either to th e trisection of an angle
or t o th e duplicatio n of a  cube . The credi t fo r firs t having noticed thi s
must go to Vieta , who remarked on it in his Supplementum geometricae
(:i593).8 3 But Descartes ' clumsy cossi c notation, derived in al l probabil-
ity fro m Clavius ' Algebra,  which h e had studie d a t L a Fleche , indicates
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that h e wa s no t familia r wit h Vieta' s wor k a t thi s point , fo r Vieta' s
notation i s clearly superior, an d ha d h e bee n familia r wit h i t h e coul d
not hav e favoured that o f Clavius . Descartes was oblige d to rediscover
these relations , t o formulat e th e problem s i n hi s ow n terms , an d t o
develop hi s own mean s t o solvin g them, somethin g h e was t o d o i n a
way tha t wen t fa r beyon d Vieta' s pioneerin g work .

In mor e genera l terms , Descartes ' discover y i s tha t th e ke y t o th e
operations o f th e compas s i s th e manipulatio n o f proportiona l
magnitudes, an d tha t th e compas s coul d b e used t o resolv e an y ques -
tion reducibl e to a  proble m abou t proportiona l magnitudes . H e wa s
beginning t o realiz e tha t th e manipulatio n o f proportional magnitude s
goes beyon d th e particula r arithmetica l o r geometrica l expressio n o f
the problems he was concerned with, in that the proportional magnitude s
(in th e for m o f lin e lengths ) representin g number s o r th e numerica l
variables notated i n cossic symbols , and the mean proportionals sough t
in th e geometrica l cases , ca n b e similarl y represente d on th e compass .
Descartes begin s to se e the whol e o f mathematic s i n terms o f th e pro -
portional compass , th e ai m no w being , a s Schuste r ha s pu t it , t o 'at -
tempt to write equations as proportions an d fit them into the architecture
of th e compass'. 84

Such an enterpris e initiates the investigatio n of what Descarte s refer s
to a s a  mathesis universalis  in the secon d part of Rule 4 of the Regulae,
which was probably composed aroun d th e middle of 1619. ss Describing
how he had been puzzled as to why the ancients had taken mathematics
so seriously , when al l that mathematica l writer s presente d wer e calcu -
lations an d demonstration s tha t wer e quit e superficial , h e speculate s
that perhap s th e explanation fo r this lies in the ancien t mathematicians
possessing a  kin d o f mathematic s ver y differen t fro m tha t whic h ha d
been subsequentl y practised , an d which , moreover , i s no t reflecte d i n
their ow n extan t writings . H e i s convinced , h e tell s us , 'tha t certai n
primary seed s o f trut h naturall y implante d i n huma n mind s thrive d
vigorously i n tha t unsophisticate d an d innocen t age—seed s tha t hav e
been stifle d i n u s b y ou r constantl y readin g an d hearin g error s o f al l
kinds'.86 H e ca n fin d trace s o f 'tru e mathematics ' i n th e work s o f th e
Alexandrian mathematicians Pappus and Diophantus. But these writers,
he ha s com e t o think , have :

with a  kind o f pernicious cunnin g subsequentl y suppresse d thi s mathematics , a s we
know man y inventor s t o hav e don e in the cas e o f their discoveries . The y may hav e
feared that their method, just because i t was so easy and simple , would b e depreciate d
if the y ha d divulge d it ; so i n orde r t o gai n ou r admiration , wha t the y presente d u s
with a s th e fruit s o f thei r metho d wer e som e steril e truth s demonstrate d b y cleve r
arguments, rather tha n giving us the method itself , whic h woul d hav e dispelled our
admiration. I n presen t times som e ver y gifted me n hav e trie d to reviv e this method ,
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for i t seems to m e that thi s method i s just the ar t tha t goes by the barbarou s nam e
of 'algebra'—o r a t leas t i t woul d b e algebr a i f th e man y number s an d incom -
prehensible figure s tha t overwhel m i t wer e discarded , an d i t had , rather , tha t
abundance o f clarit y an d simplicit y whic h I  believ e tru e mathematic s ough t t o
have. I t wa s thes e thought s tha t mad e m e tur n fro m th e particula r studie s o f
arithmetic an d geometr y t o a  genera l investigatio n o f mathematics . I  bega n m y
investigation b y askin g wha t exactl y i s meant b y th e ter m mathesis  [mathematic s
or learning ] an d wh y i t i s that , i n additio n t o arithmeti c an d geometry , science s
such as astronomy, music , optics , mechanics , among others , ar e calle d branches of
mathematics. To answe r thi s i t i s not enoug h jus t t o loo k a t th e etymolog y of th e
word, a s mathesis  mean s th e sam e a s disciplina  [discipline/learning] , so the y have
as much righ t t o b e called mathematic s a s geometr y has . O n th e othe r hand , i t is
evident t o anyon e with th e mos t minima l education what pertain s t o mathematic s
and wha t doe s no t i n any context . Whe n I  attended t o th e matte r mor e closely , I
came t o se e that th e exclusiv e concern o f mathematic s i s with question s o f orde r
or measure , and tha t i t doe s not matte r whethe r th e measur e in questio n involve s
numbers, shapes , stars , sounds , o r an y othe r objec t whatsoever . Thi s mad e m e
realize tha t ther e mus t b e a  genera l scienc e tha t explain s everythin g tha t ca n b e
raised concernin g orde r an d measur e irrespectiv e o f th e subjec t matter , an d tha t
this scienc e should b e terme d mathesis  universalis —a venerabl e term wit h a  well-
established meaning—fo r i t cover s everythin g that entitle s thes e othe r science s t o
be called branches of mathematics. How superio r it is to these subordinate sciences
both i n usefulnes s an d simplicit y is clear fro m th e fac t tha t i t cover s al l they deal
with. .. . Up to now , I  have devoted al l my energies to this mathesis  universalis  so
that I  migh t b e abl e t o tackl e th e mor e advance d science s in du e course. 87

Note tha t wha t i s bein g advocate d her e i s a  reviva l o f a  traditiona l
mathematical art , an d no t somethin g Descarte s consider s t o b e com -
pletely new . I n fact , the ide a o f a  mathesis  universalis  ha d bot h a  lon g
history an d a  wid e currenc y i n th e seventeent h century, 88 an d th e
sources fo r th e ide a ma y hav e derive d fro m suc h divers e figure s a s
Aristotle and Proclus , althoug h th e mos t likel y source i s the sixteenth -
century Belgian mathematician, Adrianu s Romanus, who , i n the second
part o f hi s Apologia  pr o Archimede  (1597) , develope d th e ide a o f a
mathesis universalis  i n detail. 89 Not e als o tha t wha t Descarte s i s seek-
ing i s somethin g tha t woul d cove r arithmeti c an d geometr y withou t
distinction, i n tha t i t woul d compris e a  leve l o f abstraction , dealin g
with magnitude s i n general, tha t went beyon d specifi c arithmetical an d
geometrical content. We are given no idea about what this might amoun t
to i n the passage here , bu t we have seen that i t was in his work o n th e
mesolabe compass tha t Descartes had found wha t he believed to b e the
key, fo r her e wa s a n instrumen t tha t di d indee d transcen d th e differ -
ences between the two (admittedl y in a  rather restricte d rang e of cases)
and th e theoretica l rational e underlyin g th e compas s seeme d t o b e a
theory o f proportions . Suc h a  theor y Descarte s propose d t o develop ,
so fa r a s w e ca n tell , i n a  wor k provisionall y entitled Th e Thesaurus
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Mathematicus o f Polybius  Cosmopolitanus.  Th e brie f accoun t o f th e
contents o f the propose d boo k ar e s o close to th e abov e passage fro m
Rule 4, that the latter ma y have initially been intended as part of it. We
are told tha t th e work 'lay s down th e true means of solving all the dif-
ficulties i n th e scienc e o f mathematics , an d demonstrate s tha t th e
human intellec t ca n achiev e nothing furthe r o n thes e questions' . Th e
aim o f th e wor k i s to sho w th e emptines s o f th e boast s o f those wh o
claim t o 'sho w u s miraculous discoveries in al l the sciences' , as well as
'those who squander thei r intellectual resources to no avail' . Who doe s
Descartes hav e i n min d here ? Th e fina l sentenc e o f th e summar y tells
us tha t th e 'wor k i s offere d afres h t o learne d me n throughou t th e
world an d especiall y to th e distinguished brothers of the Rose Croi x in
Germany'.90

What exactly was Descartes ' attitud e to the Rosicrucians, as they are
better known , an d wh y shoul d Descarte s bothe r t o tel l Beeckrna n i n
the lette r o f 2, 6 Marc h tha t h e was no t providin g 'a n Ar s brevis  of th e
Lullian variety' , a s i f thi s wer e a n obviou s wa y t o constru e wha t h e
was doing ? Tw o topic s predominat e i n th e correspondenc e betwee n
Descartes an d Beeckma n of th e firs t par t o f 1619 . Thes e ar e th e dis -
covery o f th e proportiona l compasses , an d th e syste m o f Raymon d
Lull. O n th e fac e of it, the topic s coul d no t b e further apart . The first
was a n ingeniou s applicatio n o f a  ver y practica l mathematica l devic e
to impos e structur e upon , an d solve , a  rang e o f mathematica l prob -
lems. The secon d wa s characterize d b y al l the trapping s o f a n esoteri c
art, replet e wit h th e delusion s o f grandeu r tha t see m inevitabl y t o
accompany suc h a n enterprise . Lul l describe d hi s system , whic h i s
contained i n various versions in about 2,6 0 works, a s 'the ar t o f finding
the truth ' (ars  inveniendi veritatem}.  It s ai m wa s t o develo p a  kin d o f
universal language which, b y using an axiomati c system , could b e used
to generat e truth s fro m basi c premisses . Lul l sa w th e specifi c purpos e
of th e syste m i n terms o f convincing Muslims an d Jew s o f the trut h of
the Christia n doctrine s o f th e Trinit y an d th e Incarnation . Largel y
forgotten fro m shortl y afte r hi s death , Lull' s project , strippe d o f it s
evangelical purpose, was revived in the commentary on Lull's Ars brevis
written b y Corneliu s Agripp a i n hi s ver y popula r D e Incertitudine
et Vanitate  d e Scientarium e t Artium (1527) . Agrippa's work, with its
endorsement o f the writing s o f Hermes Trismegistus , supposedly dem -
onstrating a  marvellou s anticipatio n o f Christianit y b y th e ancien t
Egyptian magus, and it s talk o f a secret key to th e whole of knowledge
based o n Lull' s Ars brevis,  subsequently came to for m par t of the basis
for th e mysterious 'Brotherhood of the Rose Cross'. 91 The Rosicrucian s
became a significan t movemen t in 1619, sweeping across Germany and
taking a  leadin g rol e i n th e movemen t t o instal l Frederick , Electo r
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Palatine, i n Bohemia . The crushin g o f Frederick's arm y a t th e Battl e of
the Whit e Mountai n o n 8  Novembe r i6z o le d t o th e demis e o f th e
movement a s a  politica l force , bu t a  concerte d campaig n wa s wage d
against i t throughou t th e 162,05 . Indeed , Baille t tell s u s tha t o n hi s
return t o Pari s fro m German y i n 162,3 , Descarte s wa s calle d upo n t o
defend himsel f agains t charge s o f bein g a  Rosicrucian. 92

By the tim e the Discours  de  l a Methode appeare d i n 1637 , Descarte s
had completel y dismisse d Lul l and hi s work.93 Bu t hi s attitud e t o Lul l
in 161 9 wa s rathe r mor e ambivalent . O n 2, 3 Apri l 161 9 h e write s t o
Beeckman:

Three day s ago , I me t a  learne d ma n a t a n in n i n Dordrecht , an d I  discusse d th e
Ars Brew's 94 o f Lul l wit h him . He claime d t o b e abl e t o us e th e rule s o f thi s Ar t
so successfull y that , h e said , h e wa s abl e t o elaborat e o n an y subjec t whatsoeve r
for a n hour ; an d i f h e wa s the n aske d t o spea k fo r anothe r hou r o n th e sam e
material, h e woul d fin d somethin g completel y differen t t o say , an d s o o n fo r
another twent y hours . . .. I aske d hi m t o tel l m e more precisel y whether thi s Ar t
consisted i n a n arrangemen t o f th e commo n places 95 o f Dialectic , fro m whic h it s
arguments were taken . He acknowledged thi s to b e the case, bu t added that neithe r
Lull nor Agrippa had, in their books, revealed certai n keys which according to him
were neede d t o ope n th e secret s o f this Art . And I  suspect h e sai d thi s i n orde r t o
attract th e admiration o f the ignoran t rather tha n t o spea k th e truth . Al l the same ,
I would lik e to loo k int o thi s question if I had th e book . But , as you hav e it, please
examine i t i f you hav e th e time , an d le t m e kno w whethe r yo u fin d anythin g s o
ingenious i n thi s famou s Art. 96

Beeckman replie d i n a  lette r date d 6  May , explaining th e somewha t
simplistic mechanism behin d Agrippa' s procedure , whic h derive s fro m
Lull. I t consist s i n designatin g concept s b y letter s o f th e alphabet .
Amongst th e variou s device s Lul l employs , on e (th e one Beeckma n
mentions) consist s o f concentri c circle s whic h ar e marke d b y thes e
letters. Th e circle s revolv e an d combination s o f letters , representin g
new combination s o f concepts , ar e thereb y generated. 97 A s Beeckman
points out , 'thus, whateve r th e subjec t proposed , b y combinin g thes e
terms on e ca n prolon g a  discussio n fo r hours , almos t indefinitely ; but
the speake r mus t b e acquainted wit h man y issues , an d i f he speak s fo r
too lon g h e wil l open himsel f up t o ridicule , saying things whic h hav e
no bearin g o n th e subject , and finall y i t wil l becom e pur e fantasy'. 98

Whether thi s good advic e eve r reache d Descartes , w e d o no t know .
More t o th e point , w e ma y as k whethe r h e eve r neede d it . I  d o no t
believe tha t ther e ar e an y respect s i n whic h Descartes ' interes t i n Lul l
can b e said to hav e influenced hi s own thought s i n any significant way,
but ther e ar e a  numbe r o f parallel s betwee n 'th e Lullia n art ' an d hi s
own concerns. 99 First , ther e wa s a  concer n amongs t follower s o f Lul l
with a  universa l symbolism , conceived, it i s true , a s ofte n a s no t o n a
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numerological an d Cabbalisti c basis ; bu t question s o f symbolism were
very important fo r Descarte s i n a  mathematical context . Secondly , an d
more importantly , th e Lullia n ar t i n th e versio n o f Agripp a ha d tw o
fundamental characteristic s whic h mirro r thos e tha t Descarte s i s about
to ascrib e t o hi s 'method' . Thes e are , first , tha t i t i s a  genera l an d
universal science, starting fro m absolutel y certain principles , and estab -
lishing a  secur e criterio n o f knowledge ; an d secondly , tha t i t i s th e
science o f al l sciences , offerin g a  ke y t o th e orderin g o f al l knowl -
edge.100 However , thes e question s wer e no t exclusivel y the concer n of
the follower s o f Lull , an d i t woul d b e ver y misleadin g t o thin k o f
Descartes' interes t i n the m a s bein g due to , o r eve n significantl y influ -
enced by , Lullia n doctrines . Th e firs t questio n ha d bee n discusse d
extensively fro m Ramu s onwards , an d wa s a  commo n concer n o f al l
those intereste d i n algebra , whethe r thi s concer n wa s mathematicall y
serious o r not . Th e secon d questio n ha s a n eve n longe r history . Dia -
lectic ha d bee n define d (followin g Aristotle' s Topics,  ioi b3) i n th e
works o f Peter o f Spain and Lamber t o f Auxerre as 'the ar t o f arts , th e
science of sciences, possessing the path to the principles of all methods',
and no t onl y di d th e scholasti c traditio n thriv e o n thi s definition , bu t
when Agricol a too k i t u p i n hi s D e inventione  dialectica  libri  tres
(1515), i t als o becam e a  basi c premis s fo r a n importan t stran d o f
humanist thought. 101

It i s o f paramoun t importanc e her e tha t w e b e clea r abou t th e fac t
that th e latte r concerns , abou t th e orderin g o f al l knowledge , ar e no t
features o f mathesis  universalis  (a s conceive d i n earl y 1619 ) fo r
Descartes, fo r this deals with specificall y mathematica l topics . Mathesis
universalis look s a s i f i t ha s suc h a  genera l coverage onl y becaus e i t i s
discussed togethe r wit h genera l question s o f 'method ' i n Rul e 4 , an d
method doe s indee d hav e suc h features . It i s true tha t 'method ' some -
how seem s t o gro w ou t o f universa l mathematics, bu t w e shoul d no t
identify th e two , an d abov e al l we should no t simpl y accept Descartes '
claim, i n th e Discours  d e l a Methode,  tha t metho d lie s behin d eve n
universal mathematics . Th e mov e t o th e questio n o f method , a  mov e
that inaugurate s a  majo r shif t i n Descartes ' thought , appeare d t o hi m
as a  revelation , an d t o thi s revelatio n w e no w turn .
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1619-1625

Mirabilis scientiae  fundamenta,  Novembe r 161 9

By th e summe r o f 1619 , Descarte s ha d reache d Frankfurt , wher e
he witnesse d th e preparation s fo r th e coronatio n o f Ferdinan d I I a s
Emperor. Pi e wa s presen t a t th e coronation , whic h too k plac e o n 9
September, an d whic h wa s b y al l account s a  magnificen t spectacle ,
something a n ol d pupi l o f La Fleche woul d hav e found har d t o resist .
The politica l situatio n surroundin g th e coronatio n was , however , a n
explosive one , an d th e Bohemian s ha d alread y proclaime d a  rival ,
Frederick V , a s thei r king . Bohemi a had lon g bee n th e centr e o f Span-
ish powe r i n th e area , an d Prague , it s capital , ha d bee n th e sea t o f
Emperor Rudolp h II . When th e capital o f the empire moved t o Vienna,
Bohemia held it s central role , with th e Bohemian king in all probability
holding th e castin g vot e i n th e electio n o f th e nex t emperor . A n em -
peror sympatheti c to , o r eve n representativ e of , Spanis h interest s wa s
something o f great importance t o the Spanish , for he controlled numer -
ous areas o f Italy and th e Rhineland , as well as the strategicall y crucial
Tyrolean passes , an d under the weak Emperor s Rudolph an d Matthias,
the able and forcefu l Spanis h ambassadors Zunig a and Onate exercise d
effective control . Thing s change d radicall y i n Ma y 1618 , however ,
when th e Protestan t nobility , respondin g t o th e refusa l o f th e author -
ities t o allo w th e buildin g o f Protestan t churche s i n th e town s o f
Klostergrab an d Braunau—o n th e pretex t tha t thes e wer e churc h an d
not royal properties, and thereby exempt from an earlier edict recognizing
liberty o f worship—followe d th e cherishe d Bohemia n practic e o f pol -
itical defenestration an d flun g three hispanophile Catholic minister s ou t
of th e windo w o f th e roya l palace . Despit e a  fal l o f 4 6 feet , the y al l
survived, somethin g Catholic s pu t dow n t o angel s supportin g the m i n
their fall , althoug h Protestant s tende d t o believ e that thei r landin g o n
a sof t pil e o f rubbis h ma y hav e bee n th e significan t factor . Howeve r
that may be , a period o f extreme tensio n ensued , brough t t o a  head by
the deat h o f Empero r Matthia s o n z o Marc h 1619 . Ferdinan d wa s
elected Emperor , bu t th e Bohemian s immediately deposed hi m a s king
and electe d Frederic k i n hi s place .
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The Catholi c army of Maximilian wa s allie d with France , so it is not

surprising tha t Descarte s shoul d hav e attache d himsel f t o it , bu t w e
cannot sa y wit h an y certaint y ho w lon g h e remaine d attache d t o it ,
or i n wha t capacity . I t i s clea r tha t h e di d remai n i n militar y service ,
however, an d h e spen t th e winte r statione d a t Ul m a t Neuburg , whil e
negotiations progressed . Ul m was a t a  strategi c location , bein g o n th e
road between Frankfurt an d Vienna. It had a  military engineering college,
and whil e ther e h e ha d a  numbe r o f conversation s wit h th e math -
ematician Johannes Faulhaber , who seems to have been associated with
the Rosicrucians , an d wh o wa s indee d th e firs t t o publis h a  wor k
addressed t o th e Brotherhood , th e Mysterium Arithmeticum  o f I6I5. 1

From 1604 onwards, Faulhaber had published a number of mathematical
and scientifi c works , includin g treatise s o n mechanics , optics , an d
scientific an d mathematical instruments,2 and the orientation o f his later
work show s th e influenc e o f Agrippa . Descarte s ma y no t hav e bee n
unresponsive to Rosicrucian idea s at this time, but we have no evidence
that h e learne d anythin g specifi c eithe r fro m Faulhabe r himself , o r
from th e Arithmetica  philosophica  (1604 ) o f Pete r Rot h t o whic h
Faulhaber introduced him . Bu t we cannot discoun t th e significanc e fo r
Descartes o f meetin g wit h someon e wh o no t onl y share d hi s rang e of
scientific an d mathematica l interests—h e ha d publishe d a  treatis e o n
the proportiona l compas s i n i6io, 3 fo r example—but who wa s als o a
good mathematician . Unlik e Beeckman , Faulhabe r sa w hi s project s
in grande r term s tha n a  mer e scienc e o f mechanics , an d Descartes '
philosophical interest s ma y wel l have bee n re-awakene d b y th e gener -
ality of Faulhaber's vision . Descartes was to share in something lik e the
generality and indee d th e delusion s o f grandeur of this vision, but (an d
here hi s philosophica l backgroun d stoo d hi m i n goo d stead ) h e filled
the vision out no t i n the intellectually facile term s provided b y Agrippa
and th e Rosicrucians , bu t rathe r i n term s o f a n amalga m o f element s
drawn fro m virtuall y th e whol e rang e o f hi s studies , fro m thos e i n
grammar an d rhetori c t o thos e i n mechanic s an d algebra .

It is , I believe , this vision , which mark s th e beginnin g of hi s general
theory o f 'method' , t o whic h Descarte s i s referrin g i n th e statemen t
that he has discovered the 'foundations of a marvellous science' (mirabilis
scientiae fundamenta). The occasion, which Baillet dates to 10 Novem-
ber 1619 , i s describe d i n th e Discours  d e l a Methode  i n thes e terms :

While returnin g to th e arm y fro m th e coronatio n o f th e emperor , I  wa s detaine d
by th e onse t o f winter i n quarters where, having neither conversation to diver t me
nor, fortunately , cares or passions t o troubl e me , I was completely free t o consider
my own thoughts . Amon g the first that occurre d to m e was the thought tha t there
is no t usuall y a s much perfectio n i n works comprised of many parts an d produce d
by man y differen t craftsme n a s i n th e work s o f on e man. 4
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Descartes goe s on to illustrat e th e poin t wit h referenc e to architecture ,
the establishmen t o f laws , an d religion , finall y drawin g th e lesso n fo r
knowledge generally :

And therefor e I thought tha t sinc e the science s contained i n books—a t leas t thos e
based upo n merel y probabl e rathe r tha n demonstrativ e reasoning—ar e mad e u p
and pu t togethe r bi t b y bi t fro m th e opinion s o f man y differen t people , i t neve r
comes a s clos e t o th e trut h a s th e simpl e reasonin g whic h a  ma n o f goo d sens e
naturally make s concernin g whatever h e come s across. 5

But, unfortunately , we gro w u p o f necessit y rule d b y ou r appetite s
and o n th e opinion s o f others , s o tha t w e canno t expec t ou r adul t
judgement to b e unclouded. To circumven t this proble m wha t w e mus t
do i s to ge t ri d o f ou r opinion s an d star t agai n fro m foundations .

Now th e Discours  i s no t especiall y reliabl e a s a n accoun t o f th e
precise detail s of Descartes ' development , an d ther e ar e element s i n his
account tha t mi x late r metaphysica l with earlie r methodologica l con -
cerns. Bu t th e mai n poin t i s clea r enough : knowledg e generall y needs
to b e placed o n a  differen t footing . Descartes ' realizatio n i n 161 9 wa s
not jus t this , bu t als o tha t h e coul d perhap s develo p som e rule s b y
which thi s migh t b e done. Notice , however , th e novelt y o f the project :
up to this point , w e have encountered nothing o f this scope. The project
of mathesis  universalis  wa s a  purel y mathematica l one , wherea s no w
Descartes i s concerne d wit h th e whol e o f knowledge .

Baillet tell s us, 6 o n th e basi s o f document s no w lost , tha t Descartes ,
scorning compan y an d eve n hi s usua l solitar y walks , devote d himsel f
exclusively to his search, completely exhausting himself before he finall y
found wha t h e wa s lookin g for . I n a  stat e o f delirium , he experience d
intense joy , and tha t evening he had thre e dream s whic h h e interprete d
as confirmation tha t he had reache d a  turning poin t i n his life . Th e first
was a  nightmare , i n whic h terrifyin g phantom s appeared . Tryin g t o
drive the m away , h e fel t ashame d becaus e o f a  grea t weaknes s i n hi s
right sid e whic h oblige d hi m t o lurc h t o th e left . Suddenl y caught u p
by a great wind , he was whirled around upo n hi s lef t foo t three o r fou r
times. H e trie d t o dra g himsel f along, terrifie d tha t h e appeare d t o b e
faltering a t each step . He managed t o reac h the chapel o f a college that
he came across , bu t befor e he could ente r i t in order t o pray he realized
he ha d jus t passe d a  ma n who m h e recognize d bu t ha d faile d t o ac -
knowledge. Attemptin g t o retrac e hi s steps, he was thrown agains t th e
wall o f the chape l b y the wind . A t the sam e moment, h e saw someon e
else wh o calle d hi m b y nam e an d tol d hi m tha t i f he wante d t o see k
out Monsieu r N. , h e woul d giv e hi m something . H e imagine d thi s t o
be a  melo n whic h ha d com e fro m a  foreig n country . Th e ma n wa s
surrounded by people, who to hi s surprise were able to stand u p straight

106



The Searc h fo r Method , 1619-162 5
whereas h e was stil l onl y abl e t o stan d leanin g to on e side . Finally , he
noticed tha t th e win d wa s becomin g les s and les s violent , an d a t tha t
point h e awoke , feelin g a  shar p pai n i n hi s lef t side .

Turning ont o hi s righ t side , apparentl y i n th e belie f tha t th e drea m
had bee n partl y du e t o hi s sleepin g o n hi s lef t side , h e praye d fo r
protection fro m th e evi l effect s o f the dream . Feelin g that while he ha d
not erre d i n th e eye s o f men , h e ma y hav e erre d i n th e eye s o f God ,
he reflected on goo d an d evi l for a  couple o f hours befor e fallin g asleep
again. H e immediatel y ha d a  secon d drea m whic h consiste d o f wha t
seemed to be a clap of thunder, an d h e opened hi s eyes to find his room
full o f sparks , no t knowin g whethe r h e wa s aslee p o r awake . H e ha d
had th e sam e experienc e o n a  numbe r o f previou s occasions , an d th e
sparks prevente d hi m fro m seein g anythin g except thos e thing s whic h
were ver y close. Afte r blinkin g several times, h e wa s abl e to ge t rid o f
the sparks , an d h e immediatel y fel l aslee p again , relieved.

In the third and final dream, he began by noticing a  book on a  table.
He opene d i t an d wa s please d t o se e that i t wa s a n encyclopaedi a o r
dictionary, whic h h e believed might prov e useful . A t the sam e time, he
also discovere d a  secon d book , a  collectio n o f poem s entitle d Corpus
Poetarum. Opening thi s book, h e chanced upo n th e words Quod  vitae
sectabor iter?  (wha t roa d i n lif e shal l I  follow?) . A s he wa s reading , a
stranger entere d an d gav e hi m som e verse s beginning with th e word s
est e t no n (i t i s and i s not) . The ma n tol d Descarte s o f th e excellenc e
of th e poem , an d Descarte s replie d that h e kne w i t well : i t cam e fro m
the Idylls  o f Ausonius, whose poems were included in the antholog y o n
the table . H e looke d throug h th e volum e to find these poems, an d th e
man aske d hi m wher e h e ha d go t th e antholog y from . H e wa s unable
to tel l him , an d the n notice d tha t th e boo k ha d disappeared . I t wa s
now a t the othe r en d of the table , an d the dictionary had change d int o
a slightl y differen t one . H e foun d Ausonius ' poems , bu t no t th e on e
beginning est et non. Turnin g t o the man, he told him he knew a n even
better poe m beginnin g Quod vitae  sectabor  tier? On openin g the boo k
he notice d severa l copperplat e portrait s i n it , whic h h e though t h e
recognized. A t thi s point , th e ma n an d th e boo k bot h disappeared .

While remainin g asleep , he asked himsel f whether h e was imaginin g
all thi s o r whethe r i t wa s real , an d h e bega n t o as k abou t it s signifi -
cance. The dictionar y i s taken t o represen t al l o f the sciences , an d th e
Corpus th e unio n o f philosoph y wit h wisdom . Poets , h e tell s us , ofte n
have more profoun d thing s to sa y because of the divin e nature o f their
inspiration, 'whic h make s the seed s of wisdom, whic h ar e found in the
minds o f me n lik e the spark s o f fir e i n flints , emerg e with muc h mor e
ease an d clarit y than ca n b e accomplishe d b y th e reasonin g o f philo -
sophers'. Th e word s Quod  vitae  sectabor  iter?  h e interpret s a s wis e
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counsel, possibl y eve n a  mora l maxim . A t thi s poin t h e wakes , bu t
continues t o interpre t th e dream s alon g th e sam e lines . Th e Corpus
represents revelatio n an d inspiration, 7 whil e th e es t e t non  i s inter -
preted as the 'yes and no' of the Pythagoreans, standing for truth and
error. Th e thir d drea m h e see s as enlightenmen t about th e future , th e
other tw o a s a  for m o f repriman d fo r hi s earlie r life . Th e melo n h e
takes t o symboliz e the charm s o f solitude. 8 Th e pai n i n hi s lef t sid e
represents th e devi l trying to preven t hi m fro m goin g where h e wants ,
and Go d doe s no t le t him ente r th e chape l becaus e it i s the devi l who
is pushing hi m there . Th e terro r experience d i n th e secon d drea m i s a
kind o f remorse fo r hi s sins , an d th e thundercla p a  sig n tha t th e spiri t
of trut h i s abou t t o descend .

It is worth distinguishin g between the reports of the first two dreams ,
which have the appearanc e o f genuine dreams and which , i f they yield
anything, tel l u s principall y about Descartes ' psychologica l state , an d
the thir d dream , whic h i s somewha t stylized , an d i s mor e likel y t o
involve element s that reflec t a  consciou s attemp t t o dra w attentio n t o
the importanc e o f hi s intellectua l discovery. On e facto r tha t mus t b e
borne i n min d i n considerin g th e thir d drea m i s tha t dream s wer e a
standard literar y device in whic h symbol s could b e deployed i n a  wa y
that woul d b e anomalou s i n othe r contexts . A s wel l a s ver y well -
known Classica l and biblica l dreams which involve divine illumination,
there is a Rosicrucian work, published in 1619 , that has close parallels
with Descartes ' repor t o f hi s dream . This i s the Raptus  philosophicus
of Rodophilu s Staurophorus . Her e a  youn g ma n dream s h e i s a t a
crossroads, an d wonder s whic h roa d t o take , eventuall y choosing th e
straight an d narro w one . Afte r a  numbe r o f adventures , h e meet s a
woman wh o ask s hi m wher e h e i s going,  an d sh e show s hi m a  boo k
in whic h al l tha t i s i n heave n an d eart h i s contained , bu t whic h i s
'not ordere d methodically' . The woma n reveal s that sh e is Nature, a s
yet unknow n t o scientist s an d philosophers . Bu t I  d o no t believ e that
the resemblanc e her e show s Descarte s t o hav e bee n influence d b y
Staurophorus (afte r all , w e d o no t kno w whethe r Descarte s ha d rea d
the work), 9 an d ther e i s nothing uniquel y Rosicrucian abou t th e idea s
of a  crossroads , followin g th e righ t path , meetin g a  woma n wh o ca n
in som e wa y b e equated with wisdom, an d s o on . Eve n if one restrict s
oneself t o th e Christia n tradition , on e need s loo k n o furthe r tha n
Boethius' De Consolations  to find precedents for these images, and th e
work o f a writer lik e Dante i s full o f them. Indeed , i t seems reasonably
clear tha t Descarte s an d Staurophoru s ar e bot h drawin g o n th e sam e
tradition o f presentin g material , especiall y that reflectin g inspiration ,
whether poetic , o r religious , o r whatever , i n th e for m o f report s o f
dreams. Thi s i s no t t o sa y tha t Descarte s di d no t actuall y hav e th e

ro8



The Searc h fo r Method , 1619-162 5
dreams h e reports , o r i n particula r tha t h e di d no t hav e th e thir d
dream: there do see m to b e genuine drea m element s in it. But he either
had a  ver y stylize d drea m (no t a n unusua l phenomenon—patient s
undergoing analysis , fo r example , occasionall y drea m ver y 'Freudian '
dreams), o r h e give s u s a  ver y stylize d accoun t o f it .

When h e was asked , Freud declined to speculat e on the meaning s of
Descartes' dreams , pointin g ou t tha t muc h o f thei r conten t wa s sym-
bolic i n a  way mor e characteristi c o f conscious processe s tha n uncon -
scious ones (somethin g I am taking as more marked i n the third dream),
and tha t withou t som e associatio n o f idea s o n th e par t o f Descartes ,
interpretation o f th e unconsciou s element s wa s no t possible. 10 Som e
elements are , however , reasonabl y clear . Th e firs t an d secon d dream s
strongly sugges t a n interna l conflict—bein g blow n b y a  win d surel y
indicates some kind of internal struggle—and by Descartes' ow n account ,
it is  a mora l one , or  at  leas t one  with mora l overtones . He  clearl y has
strong feeling s o f guilt . Bu t I  a m no t concerne d her e t o interpre t
Descartes' dreams ; rather, m y concern is to understand what connection ,
if any, these dreams have with the intellectual discovery that this passage
in th e Olympica  i s otherwis e devote d to. 11 Th e thir d drea m suggest s
connections betwee n hi s persona l stat e an d hi s intellectua l pursuits ,
but, a t leas t o n th e fac e o f it , thes e connection s tel l u s nothin g a t al l
about wh y guil t shoul d b e a t issue , o r ho w th e intellectua l discover y
might pla y any role in resolving it. It is no answe r t o maintai n that the
dreams d o no t hav e t o b e connected, that , say , the first two migh t b e
primarily abou t guil t ove r som e sexua l matter, 12 wherea s th e thir d
connects u p muc h mor e closel y wit h hi s intellectua l discovery . Thi s
might wel l b e true (w e are no t i n a  positio n t o say) , but th e relevan t
fact i s that Descarte s himsel f include s al l thre e dream s i n hi s accoun t
of hi s intellectua l discovery , an accoun t tha t emphasize s it s emotional
and psychologica l aspects , rathe r tha n it s specifi c content . W e hav e
every reason t o believe that the dreams ar e each in some way connecte d
with th e catharsi s tha t Descarte s associate s wit h th e discovery .

The situatio n i s a  confusin g one . I n th e Discours  d e l a Methode,
Descartes tell s u s that , i n settlin g dow n t o thin k i n hi s stove-heate d
room, h e 'fortunatel y [had ] neithe r care s no r passion s t o troubl e me' .
But i n the Olympica  w e are told tha t the Demo n 'ha d bee n exciting in
him the enthusiasm with which, a s he felt , hi s brain had bee n inflame d
for severa l days'. 13 Th e Olympica  is , s o fa r a s w e ca n tell , a  near -
contemporary recor d mad e b y Descartes , an d I  thin k w e mus t prefe r
its versio n o f events . I f w e do , the n i t seem s that , fa r fro m havin g
neither cares nor passions , Descartes was in fact i n a state of considerable
nervous anxiety , and awakenin g to se e one's roo m ful l o f sparks , no t
knowing whether one i s awake or asleep , something which (Baille t tells
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us) Descarte s wa s no t experiencin g her e fo r th e firs t time , i s perhap s
only a  severe  migraine, bu t i t ma y wel l have bee n somethin g fa r mor e
serious. Indeed , i t i s quite possible that Descarte s was sufferin g a  nerv-
ous breakdown, almos t certainl y not hi s first. In this context it is worth
comparing hi s dream s an d hi s reclusiv e behaviou r wit h th e standar d
seventeenth-century medica l descriptio n o f melancholia , provide d b y
Andre d u Laurens . Th e 'melancholik e ma n properl y s o calle d ( I mean
him tha t hat h a  diseas e i n th e braine)' , he tell s us ,

is alwaie s disquieted bot h i n bodi e an d spirit , h e i s subjec t t o watchfulnes , whic h
doth consume him on the on e side , and unto sleepe , which tormenteth hi m o n the
other side ; fo r i f h e thin k t o mak e truc e wit h hi s passion s b y takin g som e rest ,
behold s o soon e a s he e woul d shu t hi s eyelids , he e i s assayle d wit h a  thousan d
vaine visions , an d hideou s buggards , wit h fantastical l inventions , an d dreadful l
dreames; i f he woul d cal l an y t o help e him , hi s speec h is cut of f befor e i t b e half e
ended, an d wha t h e speaket h commet h ou t i n fastin g an d stammerin g sort , h e
cannot liv e with companie. To conclude, hee is become a savadge creature, haunting
the shadowe d places , suspicious , solitarie , enemi e t o th e Sunne , an d on e who m
nothing can please, but onely discontentment, which forgeth unto i t selfe a  thousand
false an d vain e imaginations. 14

What Lauren s is describing here is the diseas e of melancholia, generally
run togethe r wit h th e fashionabl e conditio n o f tristesse  i n th e seven -
teenth century ; Descarte s certainl y tell s u s tha t h e suffer s fro m th e
latter (a s we saw at the beginning of Chapter i) , but hi s general solitary
behaviour and th e dreams h e describes have a striking similarity to th e
symptoms o f th e diseas e describe d here . An d i f th e event s o f 1 0 No -
vember d o signif y a  breakdown , the n h e ma y hav e experience d thes e
symptoms rathe r severely . The feeling s o f guil t tha t accompanie d th e
breakdown, an d perhap s wer e instrumenta l i n bringin g i t about , ar e
only t o b e expected , eve n thoug h w e canno t determin e thei r specifi c
source. As I indicated earlier , the cultur e in which Descarte s was raised
was on e in which th e internalizatio n o f religion was par t o f an explici t
programme o f the Church, and this programme wa s carried out nowher e
more enthusiasticall y than i n the Jesuit colleges . Guil t playe d a  crucial
role i n th e 'Christianization ' o f th e pupils , a s di d th e constan t self -
imposed vigilanc e that wa s require d wit h respec t t o one' s passions . I t
would hav e bee n nothin g shor t o f remarkabl e i f Descartes,  clearl y
sensitive not onl y a s a child and adolescen t (perhap s feeling abandone d
after th e death o f his maternal grandmother ) but into his adult lif e also ,
had no t fel t th e rigour s o f the Christianizin g process mor e tha n most .

Nevertheless, w e stil l see m t o b e lef t wit h tw o differen t events : th e
nervous exhaustio n an d excitement , an d perhap s breakdown , tha t
culminated i n th e dreams , an d th e possibl e recover y fro m this , o n th e
one hand; and th e intellectual discovery, which I am assuming to b e the
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discovery o f an accoun t o f 'method' (fo r reasons that will become clear
below), whic h occurre d a t th e sam e tim e an d wa s symbolize d i n th e
third dream . On e possibility is that Descarte s suffere d a  nervous break-
down, recovere d fro m it , an d rationalize d hi s recover y i n term s o f a
great discovery . I  think thi s i s probably close to th e truth . Th e discov -
ery o f a  genera l metho d i s something tha t wil l b e se t ou t i n th e earl y
Rules of the Regulae  shortl y afte r th e event s of 1 0 November. Wha t i s
set out ther e i s certainly of great interest , and i t marks a important step
in Descartes ' thought . Bu t I  d o no t believ e it mark s a  turnin g point ,
and I  thin k i t i s onl y wit h hindsight , abov e al l wit h th e optica l an d
mathematical discoverie s o f 162.5- 6 an d thei r subsequen t reformu -
lation i n terms o f 'method', and wit h th e additio n o f the late r Rule s of
162,6-8, which se t ou t a  path-breakin g 'mechanization ' o f perceptua l
cognition, that th e question s of 'method' raised in 1619/20 can be seen
to b e a  majo r breakthrough . I t might b e objected that wha t i s at issu e
is no t s o muc h whethe r i t reall y marks a  turnin g point , bu t whethe r
Descartes himsel f though t a t th e tim e tha t i t di d so . I n thi s respec t i t
is wort h rememberin g her e tha t Baillet , i n reportin g Descartes ' ow n
account, tell s u s tha t 'hi s enthusias m lef t hi m afte r a  fe w days', 15 a
surprising tur n o f event s i f on e take s hi s wor d abou t ho w importan t
the discover y wa s fo r hi m a t th e time . I n th e ligh t o f this , I  fin d i t
difficult t o believ e that ther e wa s no t a  significan t element of rational -
ization involve d here . Indeed , I  sugges t tha t th e event s o f th e day s
surrounding 1 0 Novembe r probabl y constitute d a  menta l collaps e o f
some kind , an d tha t th e thought s o n metho d tha t Descarte s ha d bee n
pursuing a t th e tim e cam e t o symboliz e his recover y fro m this .

The Earl y Regulae,  1619/162 0

Although th e Regulae  a d directionem  ingenii,  whic h wer e no t pub -
lished unti l afte r Descartes ' death, 16 wer e onc e generall y though t t o
have bee n compose d i n 1628 , there hav e alway s been thos e wh o hav e
believed tha t a t leas t some o f them were composed earlier , and follow -
ing th e detailed , pioneering wor k o f J.-P. Weber, 17 there i s now goo d
reason t o suppos e tha t th e Regulae  wer e i n fac t compose d betwee n
1619-20 and 1626-8 , and tha t a  number o f stages o f composition ar e
evident, som e o f the Rule s comprisin g materia l compose d a t ver y dif-
ferent times . Followin g th e genera l thrus t o f Weber's accoun t (bu t not
the details , whic h ar e ofte n to o fine-grained to bea r th e evidence) , and
adding revision s o f Schuster's , the schedul e of composition tha t I  shall
follow i s one that recognize s two composit e rule s ( 4 and 8) , and thre e
stages o f composition. 18 Th e firs t stag e o f compositio n i s represented
by what I  have already referred t o a s Rule 46, tha t is , the secon d par t
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of Rul e 4 , wher e a  mathesis  universalis  i s discussed : indeed , signifi -
cantly, thi s i s the onl y plac e tha t mathesis  universalis  i s mentioned i n
the whol e Regulae.  I  have already suggested that thi s fragment , which
may have initially formed part o f the proposed Thesaurus  mathematicus,
dates fro m betwee n Marc h an d Novembe r 1619 . Th e exac t datin g i s
not crucial , onl y tha t i t wa s compose d befor e Rul e 4A . Th e secon d
stage o f compositio n wa s 1619/2,0 , th e perio d afte r th e event s o f 1 0
November. What seem s to have been composed a t this time were Rules
i t o 3 , 4A , an d 5  to n, wit h th e exceptio n o f part s o f Rul e 8 . The
Rules wer e the n abandoned , an d take n u p agai n i n a  rathe r differen t
vein i n 162.6-8 , when th e remainder , and th e remainin g parts o f Rule
8, wer e composed . Th e thre e stage s ca n b e characterize d briefl y a s
follows. Th e fragmen t from th e firs t stag e envisage s a genera l for m o f
mathematics t o whic h particula r mathematica l discipline s woul d b e
subservient. The material from th e second stage sets out rule s of method
which g o beyon d specificall y mathematica l concerns , an d i t draw s o n
areas a s divers e a s rhetoric , psychology , an d dialectic . Th e materia l
from th e third stage is above all concerned with the mechanistic construal
of cognition, although the final, incomplete, Rules return to more directly
methodological concern s an d appea r t o describe , i n a  genera l way ,
mathematical procedure s tha t ar e se t ou t muc h mor e full y i n th e
Geometrie. Th e whol e enterpris e wa s finall y abandone d i n 162,8 .

Before w e tur n t o th e firs t eleve n Rules , i t migh t b e worthwhil e
putting th e questio n o f metho d i n perspective . Writin g i n 1565 , th e
French classicis t Turnebus tell s u s tha t th e proble m o f metho d i s th e
most discusse d philosophica l proble m o f th e day . H e i s referring ,
amongst othe r things, to the problem of how one can be said to generate
new an d genuin e knowledge of the fact s i f one start s b y deducing first
principles fro m th e empirica l phenomena, an d the n proceed s t o dem -
onstrate thes e empirica l phenomen a fro m th e firs t principles . Th e
problem derive s from Aristotle' s distinctio n i n th e Posterior  Analytics
(I. 3  an d II . 8 ) between demonstratio n quia  (t o give it it s Lati n name),
where th e proximat e caus e i s demonstrate d fro m th e sensibl e phe -
nomenon to which i t gives rise, and demonstration propter  quid,  where
the sensibl e phenomeno n i s demonstrate d fro m it s proximat e cause .
The combination of the two procedures seems to be circular, yet precisely
such a  combinatio n wa s though t t o b e require d fo r th e proces s o f
scientific discover y an d demonstration , an d th e ai m wa s t o fin d som e
way o f showin g tha t th e knowledg e o f sensibl e phenomena tha t on e
started wit h wa s differen t i n kind fro m tha t whic h on e had a t th e en d
of th e process ; i n particular , tha t th e knowledg e on e bega n with wa s
only knowledg e tha t somethin g was th e case , wherea s the knowledg e
that on e ende d u p wit h wa s a  deepe r kin d o f knowledge , namel y
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knowledge o f wh y somethin g wa s th e case . Thi s proble m was , how -
ever, reall y a sympto m o f a  deepe r an d muc h mor e intractabl e prob -
lem, tha t o f ho w deductiv e inferenc e coul d b e informative . The onl y
model o f scientifi c reasonin g tha t ha d bee n transmitte d t o th e Middl e
Ages an d th e Renaissanc e fro m antiquit y wa s tha t o f Aristotle, 19 an d
this mode l wa s almos t universall y misunderstood. Aristotl e ha d con -
cerned himsel f with tw o areas , the discover y of arguments by means of
the 'topics' , device s intended t o sho w someon e workin g i n a  scientifi c
field how t o organiz e th e subjec t matte r o f th e fiel d s o tha t th e righ t
kinds o f question s coul d b e asked , o n th e on e hand , an d th e forma l
study o f scientifi c inferenc e an d th e natur e of demonstrative argument s
on the other. The first was Aristotle's 'method of discovery', the second
was (i n part) his 'method of presentation'. But in the later interpretation
of Aristotle' s theory , th e metho d o f presentation wa s mistake n fo r hi s
method o f discovery , an d ther e was considerabl e confusion a s to ho w
the purel y deductiv e proces s o f scientifi c demonstratio n fro m firs t
principles coul d possibl y resul t i n ne w empirica l knowledge . Thi s
misunderstanding was compounded b y the fac t tha t hi s original metho d
of discovery , th e topics , ha d becom e los t o r unrecognizable , fo r fro m
late antiquity onwards they were used exclusively in a rhetorical context,
and thei r us e a s a  mean s o f discoverin g scientifi c argument s wa s
completely forgotten . Th e upsho t o f thi s wa s tha t th e result s o f Aris-
totelian scienc e had , b y th e Middl e Ages , los t al l contac t wit h th e
procedures o f discover y tha t produce d them . Whil e thes e result s re -
mained unchallenged , the proble m was no t apparent ; bu t when , fro m
the sixteent h centur y onwards, the y came to b e challenged i n a  serious
and systemati c way , the y bega n t o appea r eithe r a s mer e dogmas , o r
as the produc t o f a  hopelessly mistaken doctrin e o f method.20 In othe r
words, th e empirica l failur e o f Aristotelia n science , a  failur e tha t ha d
become manifes t by the earl y decades of the seventeent h century, came
to b e see n a s bein g du e ultimatel y t o a  methodologica l failure , a s
arising eithe r fro m a  lac k o f method , o r fro m th e employmen t o f a
wrong method . I t i s in thi s contex t tha t w e mus t conside r Descartes '
foray int o th e questio n o f method, 21 fo r whil e hi s attemp t t o produc e
an accoun t o f i t may hav e been stimulated b y reflection o n Rosicrucian
attempts a t metho d (no t i n the sens e tha t h e wanted t o imitat e these ,
but i n th e sens e tha t h e ma y hav e wante d t o provid e somethin g a t a
similar level of generality but better) , the question was one that was cen-
tral to the philosophical traditio n o f thinking about natura l philosophy.

This i s eviden t i n Rul e i , whic h set s ou t t o establis h the unit y of
knowledge. Descarte s make s th e clai m ther e tha t 'al l th e science s ar e
so closel y connecte d tha t i t i s muc h easie r t o lear n the m al l togethe r
than t o separat e the m fro m on e another'. 22 Earlie r i n th e Rul e w e ar e

113



The Searc h fo r Method , 1619-162 5
told that 'the sciences as a whole are nothing other than human wisdom'.
This ma y b e littl e mor e tha n a  pla y o n th e wor d scientia,  which ha d
a muc h broade r meanin g than th e moder n ide a o f a 'science' , covering
both 'wisdom ' and 'knowledge' . But the idea of the unity of knowledge
marks a  move away from th e piecemeal studies that Descartes pursued
with Beeckman , an d a  mov e toward s th e beginning s of philosophica l
reflection o n th e natur e o f scientifi c knowledge . Indeed , findin g th e
right leve l o f generalit y a t whic h t o approac h an d discus s natura l
philosophical question s i s something tha t exercise s Descarte s mor e o r
less throughou t hi s caree r fro m hi s work wit h Beeckma n up unti l th e
mid-i63os, an d i t i s interestin g tha t th e tw o extreme s ar e broache d
within twelv e months o f on e another : th e extremel y specifi c natur e of
the mechanical problems discussed under Beeckman's guidance at the end
of i6i8/earl y 1619 (although Descartes occasionall y sought to broade n
these, a s i n th e cas e o f fre e fall) , an d th e extremel y genera l leve l o f
discussion tha t w e fin d i n th e earl y rule s o f method .

Having establishe d th e unit y o f knowledg e i n Rul e i , i n Rul e 2
Descartes set s ou t wh y w e nee d a  metho d i f we ar e t o succee d i n ou r
enquiries, holdin g u p th e mathematica l science s a s model s i n virtu e
of th e certaint y o f thei r results . Rule s 3  an d 4  the n se t ou t th e tw o
operations tha t metho d relie s upon , namel y intuitio n an d deduction .
The centra l topic s her e ar e th e doctrine s o f intuitio n (intuitus)  an d
deduction, an d i t i s i n thes e tha t th e novelt y o f Descartes ' accoun t
resides. Before we look a t these , however, we should look briefl y a t th e
remaining Rules .

Rules 5 , 6 , an d 7  provide detail s of how w e ar e actuall y to procee d
on this basis of the proposed method—the y prescribe and explai n wha t
is meant b y 'order', as Rule 8 puts it . Rule 5 tells us to resolve comple x
matters int o simple r ones , an d the n buil d u p ou r knowledg e o n th e
basis o f th e simpl e elements . Th e proble m i s ho w w e recogniz e th e
simplest elements , and Rul e 6  attempt s t o provid e u s with a  criterio n
by which to do this, Descartes telling us that he considers this the mos t
useful o f al l th e Rules . The criterio n rest s o n th e distinctio n betwee n
'absolutes' an d 'relatives' :

I call that absolut e which contains within itsel f th e pure and simpl e nature that w e
are considering , tha t is , whatever i s bein g considered t o b e independent , a  cause ,
simple, universal, one, equal, like, straight, and so forth. This absolute, this primum,
I cal l th e simples t an d easies t o f all , whe n i t i s o f us e i n ou r furthe r enquiries. 23

The terminolog y o f 'absolutes ' her e ma y see m t o introduc e a  meta -
physical not e int o th e discussion . Bu t i n fac t th e phras e d e qu a es t
quaestio ('tha t we are considering' ) indicate s that th e absolut e in ques-
tion i s relative to ou r enquiry , rathe r tha n t o som e basi c metaphysical
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category, an d the res t o f the Rule bears this out. The lis t that Descarte s
provides i s explicitl y open-ended , an d o n th e fac e o f i t i s no t exclu -
sively mathematical , althoug h i t shoul d b e note d tha t hi s us e o f th e
term 'cause ' i n thi s contex t simpl y designate s wha t come s firs t i n a
series, rather tha n a  physical cause. His examples are exclusively math-
ematical, however , an d i f he does , a s seem s highly likely , consider th e
Rule a s havin g a  mor e genera l purvie w tha n mathematics , h e i s cer -
tainly modellin g th e res t o f knowledg e o n mathematics . Finally , Rule
7 offer s a  view of the mind by which we are able to focu s ou r attentio n
on the totality o f the elements that w e are studying only by 'a continu -
ous movemen t o f thought' , a  topi c w e shal l retur n t o below .

Rules 8 , 9 , 10 , an d n elaborat e o n specifi c point s relevan t t o the
following o f th e propose d method . Rul e 8 , i n th e for m w e no w hav e
it, i s i n fac t a  complicate d pastich e o f text s whic h ar e no t onl y no t
quite internall y consisten t bu t almos t certainl y dat e fro m differen t
times.24 The first two paragraphs alone would see m to date fro m i6i9 /
2,0, an d thes e merel y tell u s that w e shoul d no t procee d i n a n enquiry
beyond tha t o f whic h w e hav e a  fir m intuitiv e grasp . Rul e 9  remind s
us tha t w e shoul d dwel l o n th e simples t cases , an d seem s directe d
against variou s naturalisti c approache s t o natura l philosophy : so , fo r
example, i f w e ar e concerne d wit h whethe r natura l power s ca n b e
transmitted instantaneously , w e shoul d confin e ou r attentio n i n th e
first instance to straightforward cases of motion suc h as the local motion
of bodies , an d no t procee d an y further unti l we have understood these ,
rather tha n immediatel y thinking in term s o f the influenc e o f th e star s
or th e magnet , o r th e transmissio n o f light . Ther e ca n b e littl e doub t
that thi s wa s a  ver y loade d wa y o f raisin g thi s matter , despit e it s
innocuous appearance , for , a s w e shal l se e in Chapte r 5 , ther e wa s a
long traditio n o f takin g ligh t an d magnetis m a s th e mode l fo r th e
action o f othe r forces , an d suc h a n approac h coul d no t b e dismissed
so easily. Rule 10 advises the reader to begi n by exercising one's mental
powers o n problem s alread y solve d b y others , an d criticize s th e at -
tempt t o discove r truth s b y mean s o f th e syllogism . Thi s las t poin t
bears o n th e questio n o f th e rol e o f deductiv e reasoning i n Descartes '
method, a s doe s th e clai m o f Rul e n  tha t t o se e th e connection s
between proposition s w e mus t ru n throug h the m ver y quickl y in ou r
mind; an d w e ca n no w tur n t o thi s cor e questio n i n th e Regulae.

Intuitus an d th e Doctrin e o f Clea r an d Distinc t Idea s

'Deduction'25 is a notoriously slippery term in Descartes; Desmond Clarice
has drawn attention to contexts i n which it is used to mea n explanation,
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proof, induction , o r justification , and o n occasio n i t seem s to d o littl e
more than describ e the narration o f an argument.26 In Rule z, Descarte s
makes a  clai m abou t deductio n whic h a t firs t make s on e wonde r jus t
how h e i s usin g th e term . H e writes :
There ar e tw o way s o f arrivin g at a  knowledg e of things , through experienc e an d
through deduction . Moreover , w e mus t not e tha t whil e ou r experience s o f things
are ofte n deceptive , the deductio n o r pur e inference o f one thing fro m anothe r ca n
never b e performe d wrongl y b y a n intellec t whic h i s i n th e leas t degre e rational ,
though w e ma y fai l t o mak e th e inferenc e if w e d o no t se e it . Thos e chain s b y
which dialectician s hope t o regulat e human reaso n see m t o m e t o b e o f littl e use
here, thoug h I  d o no t den y that the y ar e usefu l fo r othe r purposes . I n fact , non e
of th e errors t o whic h men—men, I say, not brutes—ar e liable is ever due to fault y
inference. The y ar e du e onl y t o th e fac t tha t me n tak e fo r grante d certai n poorl y
understood experiences , o r la y dow n ras h o r groundles s judgements.27

It is not too difficul t t o see why Descartes should wan t t o maintain that
we can neve r be mistaken abou t deduction , fo r h e wants intuitio n an d
deduction t o b e the two trustworth y processe s tha t w e can us e to lead
us to genuine knowledge, an d he makes the same claim about intuition ,
as we shal l see . Bu t t o maintai n tha t w e ca n neve r mak e a  mistak e in
deductive inference is a remarkable claim none the less. In order t o find
out precisel y wha t h e means , i t i s wort h askin g wha t precisel y h e i s
rejecting. Wha t ar e th e 'chains ' b y whic h th e 'dialecticians ' hop e t o
regulate inference? Thes e are presumably the rules governing syllogistic,
those rule s tha t specif y whic h inferenc e pattern s ar e (formally ) valid .
The problem i s to determine what it is that Descarte s finds objectionable
in such rules . The clai m i s certainly not tha t thes e rules are wrong an d
that other s must be substituted for them, that new 'chains ' must replace
the old ones . Rather , th e question hinges around th e role that on e sees
these rule s a s having , sinc e Descarte s admit s that the y ma y 'be usefu l
for othe r purposes' . Wha t h e is rejecting is their use as rules of reasoning,
as something on e needs to b e familiar with i n order t o reason properly .
If on e looks a t th e logica l texts wit h whic h w e know him to hav e been
familiar, abov e al l those o f Toletus an d Fonseca , the n w e ca n identify
the culprit with some degree of certainty: the Jesuit account o f 'directions
for thinking ' (directio  ingenii).  A s we saw when w e looked a t th e logi c
curriculum a t L a Fleche , th e Jesui t accoun t o f logi c was on e i n whic h
logic o r dialecti c wa s construe d abov e al l a s a  psychologica l proces s
which require d regulation i f it was t o functio n properly. I n th e ligh t of
this, on e thing that w e can take Descarte s t o b e denying is that menta l
processes requir e externa l regulation , tha t rule s t o guid e ou r though t
are needed . Thi s i s mad e ver y clea r i n Rul e 4(A) :
[My] method canno t go so far as to teac h us how t o perfor m the actua l operations
of intuitio n and deduction , for thes e are th e simples t of al l an d quit e basic. If ou r
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intellect wer e no t alread y able to perfor m them, i t would no t comprehen d an y of
the rules of the method, howeve r easy they might be. As for other menta l operations
which dialecti c claims to direc t with th e help of those alread y mentioned, they are
of n o us e here, or rathe r shoul d b e reckoned a  positive hindrance , for nothing ca n
be adde d t o th e clea r ligh t o f reaso n whic h doe s no t i n som e wa y di m it. 28

This i s a n importan t point , fo r i t i s ofte n implicitl y assumed tha t th e
provision o f such rules is just what Descarte s is trying to achiev e in th e
Regulae. But this canno t b e the ai m o f the Regulae.  Descartes' vie w is
explicitly tha t inferenc e i s somethin g tha t we , a s rationa l creatures ,
perform naturall y and correctly . What the n d o th e 'rule s fo r the direc -
tion o f ou r nativ e intelligence ' d o tha t i s differen t fro m wha t th e ol d
rules o f dialecti c did ? I n fact , the differenc e seem s t o li e not s o muc h
in what th e rules do as in what the y rely upon to do it . Syllogistic relies
on rule s impose d fro m outside , i n Descartes ' view , wherea s hi s rule s
are designe d t o captur e a n interna l proces s whic h operate s wit h a
criterion o f trut h an d falsit y tha t i s beyon d question . Thi s i s tha t w e
accept a s true al l and onl y that o f which we have a 'clear an d distinct '
perception. Bu t th e elaboratio n o f thi s principl e is largel y confined t o
the discussion of 'intuition', and with good reason , fo r it soon become s
clear tha t deductio n reduces , i n th e limitin g case , t o intuition .

Towards th e en d o f Rule 3 , Descartes tell s us that 'th e self-evidence
and certaint y o f intuitio n i s required no t onl y fo r apprehendin g single
propositions', bu t also for deduction, since in the inference 2 + 1 = 3 + 1,
we mus t no t onl y 'intuitivel y perceiv e that 2  plus 2  make 4 , an d tha t
3 plu s i  mak e 4 , bu t als o tha t th e origina l propositio n follow s fro m
the othe r two' . Her e th e firs t two perception s ar e intuitions , wherea s
seeing th e connectio n betwee n them i s a deduction . Bu t the deductio n
seems i n al l importan t respect s t o b e simpl y a n intuition , albei t a n
intuition whos e conten t i s a  relatio n betwee n othe r intuitions . Thi s
clearly raises th e questio n o f the differenc e betwee n a n intuitio n an d a
deduction, an d s o Descarte s set s ou t wh y h e believe s i t necessar y t o
distinguish deductio n fro m intuitio n a t all :
Hence we are distinguishing mental intuition from certai n deductions on the grounds
that we are awar e o f a  movement or a  sor t o f sequence in the latte r bu t no t i n the
former, an d also  because immediate self-evidence i s not require d for deduction , a s
it i s fo r intuition ; deductio n i n a  sens e gets it s certaint y fro m memory . I t follows
that thos e proposition s tha t ar e immediatel y inferred fro m firs t principle s can b e
said t o b e known i n one respect throug h intuition, and i n another respec t throug h
deduction. Bu t th e firs t principle s themselves ar e know n onl y throug h intuition ,
and th e remot e conclusion s onl y throug h deduction. 29

This i s rathe r puzzling , give n Descartes ' example . Memory , i n an y
genuine sense , would see m to pla y no rea l role i n th e deductio n fro m
2 + 2 = 4 and 3 + 1 = 4 that 2 + 2 = 3 + 1.  And why does he specify that
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remote consequence s ar e know n onl y throug h deduction ? Coul d i t b e
that th e consequenc e i n th e example , whic h i s fa r fro m bein g remote ,
is known no t b y deduction bu t b y intuition? No: i t i s the exampl e tha t
Descartes himsel f give s o f a  deduction , an d th e onl y exampl e a t that .
He seem s concerne d abov e al l t o restric t intuitio n t o a n absolutel y
instantaneous act , s o tha t i f ther e i s an y tempora l sequenc e o f an y
kind, n o matte r ho w brief , w e ar e dealin g with deductio n rathe r tha n
intuition. Bu t thi s i s th e onl y difference , an d eve n thi s differenc e i s
undermined i n Rul e 7 , wher e Descarte s elaborate s o n th e questio n of
how t o mak e sur e tha t deduction s ar e reliable:

Thus if , fo r example , I  hav e firs t foun d out , b y distinc t menta l operations , wha t
relation exists  betwee n th e magnitude s A  an d B , the n wha t betwee n B  an d C ,
between C  an d D , an d finall y betwee n D  an d E , tha t doe s no t entai l tha t I  wil l
see what the relation is between A an d E, nor can the truths previously learned give
me a  precis e ide a o f i t unles s I  recal l them all . T o remed y thi s I  woul d ru n ove r
them man y times , b y a  continuou s movemen t o f th e imagination , i n suc h a  wa y
that i t ha s a n intuitio n o f each term a t th e sam e moment tha t i t passe s o n t o th e
others, an d thi s I  would d o unti l I learned to pas s from th e first relation to th e last
so quickly that ther e was almos t no rol e lef t fo r memory and I  seemed to hav e the
whole befor e rn e a t th e sam e time. 30

In short , the mor e i t approaches intuition , th e mor e reliabl e deduction
is. It is hard to avoid the conclusion that deduction i s ultimately modelled
on intuition , an d tha t i n th e limitin g cas e i t become s intuition .

Given this , th e ke y notio n i s obviousl y tha t o f intuitio n (intuitus).
Intuition ha s tw o distinctiv e features: i t i s an instantaneou s act , an d i t
consists i n a  clea r an d distinc t gras p o f a n idea . A s regard s th e firs t
feature, w e hav e alread y see n ho w kee n Descarte s wa s t o constru e
motion i n term s o f instantaneou s tendencie s t o motio n i n th e hydro -
statics manuscript, and the importance of instantaneous acts or processes
is somethin g tha t h e wil l mak e muc h o f i n hi s late r writings . A t thi s
stage, however , we have so little to go on that we can do no more than
note the fact tha t he seems committed t o the idea of the instant, without
providing an y hin t a s t o wha t th e importanc e o f instantaneou s pro -
cesses consist s in . Th e notio n o f clea r an d distinc t ideas , o n th e othe r
hand, i s something whose importanc e fo r Descartes we can understand ,
and th e origin s o f th e doctrin e ca n b e reconstructed .

Descartes i s certainly not th e firs t to emplo y the notio n o f clear an d
distinct idea s a s a  criterio n fo r knowledge , th e Stoic s having operate d
with a  similar criterion in their epistemology. Briefly, fo r the Stoics , ou r
clear an d distinc t cognitiv e impressions provide u s with a  guarantee of
the trut h o f thes e impressions . Descarte s ma y hav e been familia r wit h
this doctrine, and i f he was i t would have been from Boo k 7  of Diogenes
Laertius' Lives  o f th e Greek  Philosophers,  fro m Cicero' s Academica,
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or fro m th e ver y critica l treatmen t i n Sextu s Empiricus . Bu t I  think i t
unlikely that he was simply taking over the Stoic doctrine, o r even that
he was influence d b y the doctrin e i n its specifically Stoi c form. For on e
thing, th e Stoi c doctrin e i s restricte d i n it s applicatio n i n th e firs t in -
stance to perceptua l cognitive impressions , othe r cognitiv e impression s
deriving thei r guarante e from these , wherea s Descartes ' paradig m cas e
is tha t o f a  nonperceptua l cognitiv e impressio n par excellence,  namely
mathematics: i t i s crucia l t o th e Stoi c doctrin e tha t th e fac t tha t ou r
impressions hav e a n externa l sourc e b e taken int o account, 31 whereas
in Descartes ' versio n o f th e doctrin e th e questio n o f th e sourc e doe s
not arise . Moreover , th e Stoi c doctrine , take n a s one whereby w e can
inspect ou r cognitiv e impression s t o determin e whethe r the y hav e th e
essential properties o f clarit y and distinctness , wa s subjecte d to sever e
criticism b y Sextus , an d on e recen t commentato r ha s pointe d ou t tha t
it wa s s o vulnerabl e tha t i t i s difficul t t o understan d ho w th e Stoic s
could have continued to defend it. 32 It is therefore unlikely that Descartes
would simpl y hav e take n ove r th e doctrin e withou t a t leas t tryin g t o
remedy defects that were pointed out in the expositions o f Stoic teaching,
especially sinc e hi s ow n account , whic h focuse s o n propertie s o f th e
image o r idea , seem s to rel y on thos e element s tha t wer e mos t prob -
lematic fo r th e Stoic s an d whic h the y mad e th e greates t effort s t o g o
beyond b y focusin g on th e externa l sourc e o f ou r impressions . I n th e
light o f this , I  believ e i t i s extremel y unlikel y that Descartes ' accoun t
derives fro m th e explicitl y epistemologica l versio n o f th e doctrin e of -
fered b y the Stoics , but rathe r tha t i t derive s from a  mor e genera l an d
traditional versio n o f it , whic h explicitl y deal s wit h qualitie s of ideas ,
impressions, o r image s i n such a  way tha t i t i s not thei r sourc e tha t i s
at issu e bu t th e qualit y o f th e imag e itself , jus t a s i t i s fo r Descartes .
This i s also a  doctrin e whic h w e kno w wit h certaint y tha t h e woul d
have bee n ver y familia r with .

And i n fac t Descartes ' accoun t o f clea r an d distinc t idea s ha s som e
rather strikin g parallels with a  psychologica l theory o f cognitive gras p
that h e woul d hav e bee n ver y familia r wit h fro m hi s studie s a t L a
Fleche. This theory , although Aristotelia n in origin , i s to b e found no t
only i n th e Stoi c version , but , i n it s mos t familia r for m i n th e earl y
modern period , i n th e writing s o f Quintilian . I t ma y a t firs t see m
peculiar tha t Descarte s shoul d deriv e his criterion fro m a  wor k whic h
is, wit h Cicero' s writings , th e classi c accoun t o f rhetorica l invention .
But thi s accoun t wa s draw n upo n extensivel y i n th e sixteent h an d
seventeenth centuries , an d i t i s no t a t al l surprisin g tha t Descarte s
should hav e take n suc h a n accoun t a s hi s starting-point .

Rhetoric too k ove r what ha d traditionall y been conceive d to b e the
concerns o f logic in a  number of areas . This i s most eviden t in the cas e
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of 'invention' , tha t is , th e discover y o f thos e argument s necessar y t o
convince a n opponent , startin g fro m share d premisses , o f som e cas e
that on e want s t o establish . Aristotl e ha d discusse d thi s questio n i n a
broadly scientifi c contex t i n th e Topics,  bu t th e model s fo r suc h con -
viction wer e draw n fro m rhetoric , especiall y fro m Quintilian , b y th e
sixteenth century . Quintilian ha d devote d a  grea t dea l o f attentio n t o
discovering thos e argument s likel y to lea d t o convictio n i n area s suc h
as lega l argument an d politica l oratory , an d indee d i f conviction wer e
one's ai m the n suc h techniques are, i t i s true, mor e likel y t o b e of use
than a n understandin g of which syllogisti c forms of argument are , say ,
formally valid . This doe s not mean that the espousa l of rhetoric carrie d
with i t a disregard for valid arguments, for i t did not: i t just meant that
validity wa s regarde d merel y a s on e ingredien t i n a  goo d argument .
Now, thi s i s a  fai r point . Althoug h Aristotle' s syllogisti c deal s wit h
probabilistic form s o f argument , an d accept s tha t argument s ma y b e
valid withou t bein g formall y valid , it i s above al l a  theory o f formally
valid inferences , and a n understandin g o f formall y vali d inference s i s
not somethin g tha t on e i s likel y t o fin d especiall y usefu l i n tryin g t o
convince a  recalcitran t opponen t o f som e contentiou s conclusion. 33 I t
is fa r fro m clea r tha t logic , understoo d a s a  theor y o f th e natur e o f
formally vali d inferences , is of an y us e b y itsel f i n changin g someone's
mind abou t a  conclusion , o r tha t i t i s o f an y us e i n enablin g u s t o
understand wh y someon e change d thei r min d a s a  resul t o f bein g
convinced b y a n argument. 34 Th e firs t questio n seem s rathe r t o fal l
under the category of techniques of persuasion, and th e aim of rhetorical
theories i s precisel y t o captur e an d elaborat e upo n wha t kind s o f
techniques o f persuasion ar e bes t fitte d t o differen t kind s o f situation .
This doe s not preven t logical considerations bein g brought to bear , bu t
these wil l b e paramount onl y i n thos e case s where deductiv e certaint y
can b e achieved , an d suc h case s ar e no t likel y t o b e common. 35 Th e
second question , that of how argumen t can change our beliefs , i s much
more difficul t t o dea l with , bu t th e rhetorica l tradition , drawin g o n
Aristotelian and occasionall y on Stoic psychology, had trie d t o provid e
some accoun t o f ho w ou r idea s might b e compare d i n term s o f thei r
vividness, for example , and i t is not to o har d t o se e how a  notion such
as 'vividness ' migh t operat e a s a  rudimentar y criterio n fo r th e re -
placement o f on e belie f b y another . Althoug h (s o far a s I  can tell ) thi s
topic wa s no t pursue d i n an y detai l i n antiquity , ther e ar e explici t
seventeenth-century account s tha t sho w ho w th e theor y works . I n
Descartes' accoun t o f th e passions , th e body , actin g b y mean s o f th e
animal spirits , stimulate s a  desir e which th e min d ca n counte r b y rep -
resenting object s vividl y to itsel f which , by th e principl e o f association ,
halts th e cours e o f th e spirits. 36 An d Malebranche , whe n tacklin g th e
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problem of how we are to resis t a lesser good, by which we are tempted ,
in favour o f a greater good, tell s us that what we must do is to represent
the greate r goo d t o ourselve s as vividly a s possible, s o tha t i t become s
more vivi d i n our min d than th e lesse r good, the suggestio n being tha t
once th e balanc e o f vividnes s has bee n tipped , w e wil l automaticall y
assent t o o r wis h fo r th e greate r good . Th e ultimat e sourc e o f suc h
accounts lies , I  suggest , i n th e rhetorical-psychologica l theories o f th e
Roman rhetorica l writers , especiall y Quintilian .

The Roman rhetorica l writers took up elements from the psychological
and poeti c theories of their predecessors, a s well as from thei r rhetorical
works. Paramoun t amongs t thes e earlie r author s wa s Aristotle , an d
in the writing s o f Quintilia n w e can fin d element s not onl y fro m Aris -
totle's Rhetoric an d Poetics,  but also from th e Nicomachean Ethics and
the third book of the De Anima. In particular, Quintilia n i s concerned,
as were earlier writers on rhetoric, such as Cicero an d the author o f the
anonymous Rhetorica  a d herennium,  with th e qualitie s of the 'image' ,
with th e searc h fo r an d presentatio n o f images that wer e distinctiv e in
their vividnes s and particularity . A  numbe r o f rhetorica l an d psycho -
logical concern s mee t here , an d i t i s a  distinctiv e featur e o f Roma n
writers o n rhetori c tha t psychologica l categories ar e use d t o provid e a
basis fo r rhetorica l ones , thi s bein g nowher e mor e tru e tha n i n
Quintilian's Institutio  Oratoria.

The ver y possibilit y o f thi s whol e approac h derive s initiall y fro m
Aristotle's defenc e o f the emotion s in the thir d boo k o f the D e Anima.
An importan t par t o f thi s accoun t take s th e for m o f a  theor y o f th e
image-making capacity of judgement, something which Plato had a  low
opinion of , bu t whic h Aristotl e i s concerned t o defend. 37 Th e imagina -
tion (phantasia),  Aristotl e tell s us , function s rathe r lik e sens e percep -
tion. I t works wit h image s that enabl e the min d to think , 'and fo r this
reason, unles s one perceived things one would no t lear n or understan d
anything, an d whe n on e contemplate s on e mus t a t th e sam e tim e
contemplate a n imag e (phantasma),  fo r image s ar e lik e sens e percep -
tions, excep t tha t the y ar e withou t matter'. 38 Th e Roma n rhetorica l
tradition wa s especiall y concerned wit h suc h images , an d abov e al l
with th e questio n o f wha t feature s o r qualitie s they mus t hav e i f they
are to b e employed effectivel y i n convincing an audience . Whether on e
is an orato r a t cour t o r a n acto r o n stage , Quintilia n tell s us , our ai m
is t o engag e th e emotion s o f th e audience , an d perhap s t o ge t i t t o
behave i n a  particula r wa y a s a  result. 39 Wha t on e mus t d o i f on e i s
to achiev e this , i n Quintilian' s view , i s to transfor m th e psychologica l
image, the phantasma, into it s rhetorical counterpart , th e eikon. Kathy
Eden ha s draw n attentio n t o a  ver y interestin g feature o f this account ,
namely, that what Quintilian is concerned with above all is the evidential
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quality of images. What th e orator needs to do is to exhibit  rather tha n
display hi s proofs: 't o perform its office, th e image requires, even at th e
psychological stage , th e vividnes s and palpabilit y characteristic o f rea l
evidence in the law court'.40 That there are parallels here with Descartes '
doctrine o f clear and distinc t ideas is indisputable. Just a s Aristotle an d
Quintilian ar e concerne d wit h th e vividnes s an d particularit y o f th e
images employe d b y th e orator , dramatist , o r lawyer , s o Descarte s i s
concerned wit h th e clarit y an d distinctnes s o f th e menta l image s h e
refers t o a s 'ideas' . I n bot h case s ther e i s som e variatio n i n terminol -
ogy—Quintilian talks o f both vividnes s and particularity , and vividness
and palpability (amongs t other variations) , and Descartes o f clarity and
distinctness, clarit y and vividness , clarity and simpleness , and s o on —
but nothin g hinge s o n this . Th e questio n i s whethe r th e parallel s ar e
merely superficial , o r whethe r the y reflec t a  deepe r share d concern .

One ver y important respec t i n which th e contex t o f the account s o f
Aristotle an d Quintilia n an d tha t o f Descarte s diffe r i s that , i n th e
former, convictio n i s conceive d i n discursiv e terms . I n th e cas e o f
Aristotle, thi s i s a s tru e o f logi c a s i t i s o f rhetoric , drama , an d lega l
pleading. Aristotl e conceive d o f th e dialectica l syllogis m a s bein g de -
signed t o induc e convictio n i n a n opponent , th e demonstrativ e syllo -
gism a s bein g designe d t o induc e convictio n i n a  student , an d s o on .
The contex t o f argumentatio n i s discursiv e i n th e sens e tha t on e i s
always arguin g wit h someon e o n th e basi s o f share d premisses , fo r
unless ther e wer e share d premisses , th e argumen t coul d no t begin . I n
the rhetorical , dramatic , an d lega l cases , th e situatio n i s eve n mor e
straightforward, fo r her e wha t on e i s doin g i s directe d toward s a n
audience. An d i n Quintilian , wher e 'oratory ' virtuall y take s ove r th e
whole question o f inducing conviction, convictio n i s clearly directed a t
an audience .

Descartes' conceptio n o f convictio n i s differen t fro m this . Fo r
Descartes, th e centra l tas k i s t o convinc e oneself , an d onl y onc e on e
has don e thi s doe s on e try t o convinc e others . Th e questio n tha t nat -
urally arise s her e i s whethe r a  theor y devote d t o considerin g how , i n
general, one goes about convincing an audience of something, on grounds
that ma y not alway s depend on the truth o f what on e is arguing, coul d
possibly form th e basi s for a  theory about wha t characteristic s o f ideas
allow u s t o recogniz e thei r truth , eve n i f w e woul d hav e difficult y
convincing others o f that truth. 41 The answe r is that i t could. Wha t w e
must focu s o n i s the psychologica l content. Psychologica l theor y abou t
questions of judgement was transmitted to th e modern er a above all in
the for m o f rhetorica l theory , an d o f grea t significanc e her e wa s
Quintilian's treatis e o n oratory . There can b e no doub t tha t thi s could
have playe d a  critica l rol e i n Descartes ' thinkin g abou t judgin g th e
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truth o f theories i n terms o f th e clea r an d distinc t perceptio n o f ideas .
On Quintilian' s account , an d her e h e follow s Aristotle, vivi d illustra-
tion (evidentia)  o f th e fact s 'goe s beyon d mer e clarity , sinc e th e latte r
merely let s itsel f b e seen , wherea s th e forme r thrust s itsel f upo n ou r
attention'.42 Bu t ho w d o w e achiev e suc h evidential  Th e answe r i s
given a s follows :
If w e wis h t o giv e ou r word s th e appearanc e o f sincerity , w e mus t assimilat e
ourselves to the emotions o f those who ar e genuinely so affected, an d our eloquence
must sprin g fro m th e sam e feelin g tha t w e desir e t o produc e i n th e min d o f th e
judge. Will h e grieve who ca n find no trac e of grie f i n the words wit h which I  seek
to move him to grief ? . .. It is utterly impossible. Fire alone can kindle, and moisture
alone ca n wet , no r ca n on e thin g impart an y colour t o anothe r sav e that whic h i t
possesses itself . Accordingly, the firs t essentia l is that those feeling s shoul d prevail
with u s tha t w e wis h t o prevai l wit h th e judge , and tha t w e shoul d b e move d
ourselves befor e we attemp t t o mov e others. 43

Quintilian the n goe s o n t o as k ho w w e generat e thes e emotion s i n
ourselves, an d ther e follow s hi s accoun t o f th e evidentia l qualit y o f
images. The crucia l poin t tha t I  want t o dra w attentio n t o her e i s that
unless one is already convinced by one's ow n images , then one wil l not
be i n a  positio n t o us e the m t o convinc e others . S o self-conviction i s
a prerequisit e for th e conviction o f others . An d self-conviction , like the
conviction o f one' s audience , depend s o n th e qualitie s o f th e image ,
amongst which must figure clarity (perspicuitas) an d vividness (evidentia).

This mode l o f self-conviction , I  a m suggesting , i s effectivel y tha t
taken u p b y Descartes i n Rule 3  when w e ar e tol d tha t wha t w e mus t
seek i s something w e can clearl y and evidentl y intuit (dare  e t evidenter
possimus intueri),  and that the mind that i s 'clear an d attentive ' will be
able t o achiev e this . Althoug h th e earl y Regulate  draw s it s mode l o f
knowledge almos t exclusivel y from mathematics , th e poin t i s that th e
doctrine o f clear an d distinc t idea s i s exhibited paradigmaticall y i n th e
case of mathematics, no t tha t i t is somehow derive d from mathematics .
It migh t see m peculia r tha t a  conceptio n base d o n suc h a  strongl y
pictorial mode l o f representatio n shoul d fin d it s paradigmati c mani -
festation i n somethin g a s abstrac t a s mathematics . Bu t problemati c
though thi s i s fo r Descartes , i t i s not especiall y surprising. A s w e sa w
in Chapte r 2 , the rhetorica l exercise s favoure d b y the Jesui t educator s
with whom Descarte s studie d a t L a Fleche wer e based , amongs t othe r
things, o n Philostratus ' procedur e o f describin g an imaginar y paintin g
in suc h vivid terms tha t th e reade r wa s mad e t o fee l sh e was seein g it .
And a s w e hav e als o seen , i n th e earlies t writin g tha t w e hav e fro m
Descartes, th e Compendium  Musicae,  clarit y o f representation , whic h
amounts t o favourin g tha t pictoria l for m o f representatio n i n whic h
differences ca n b e detecte d a t a  glance—th e representatio n of musical
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intervals no t a s a  rati o o f integers , bu t a s a  pairin g o f lin e lengths b y
arithmetic proportion—is a focal point o f the treatise . Moreover , i n the
Cogitationes Privatae,  which ar e roughly contemporar y wit h th e earl y
Regulae, Descartes make s the image-forming power o f the imaginatio n
the basi s fo r the operation s o f reason, an d indee d it s power i s extolled
above tha t o f reason :
As imaginatio n make s us e o f figure s t o conceiv e of bodies , s o intellec t make s use
of certai n sensibl e bodie s t o figur e spiritua l things , suc h a s win d an d light ; b y
which, philosophizing more profoundly, we can draw our mind by cognition t o the
heights. I t ma y see m remarkabl e tha t ther e ar e mor e weight y judgement s in th e
writings o f poet s tha n o f philosophers . Th e reaso n i s tha t poet s writ e wit h mor e
enthusiasm an d th e forc e o f imagination ; ther e ar e withi n us , a s i n flintstone ,
sparks of the sciences which ar e educed through reaso n b y philosophers bu t whic h
are struc k fort h b y poet s throug h imagination. 44

The ide a o f this image-formin g power bein g a t th e centr e o f cognitio n
was the dominant on e for Descartes . Indeed , in his writings a t thi s time
Descartes doe s no t us e the ter m imaginatio  an d it s correlate s t o indi -
cate simpl e operations, bu t rather , t o denot e active , exploratory , inves -
tigative processes : visualizin g geometrical constructions , visualizin g the
end o f apparentl y infinit e processe s o f division , applyin g mathematica l
constructs t o physica l problems , o r th e powe r b y whic h a  listene r i s
able t o synthesiz e a unit y ou t o f th e discret e part s o f a  song. 45

The Doctrin e o f Analysis

The theor y o f clea r an d distinc t idea s i s th e crucia l ingredien t i n th e
early Regulae,  for i t i s this theor y tha t enable s Descartes t o generaliz e
his methodologica l consideration s fro m mathematic s t o th e whol e o f
knowledge, i n tha t i t provide s th e ke y t o modellin g knowledg e o n
mathematics. Bu t what doe s this modelling consist in ? When on e thinks
of th e mathematica l work s o f antiquity , on e think s o f axiomati c sys -
tems. Thes e ar e precisel y wha t Descarte s rejecte d i n th e earl y version
of Rul e 4—Rul e 46—an d indeed , h e accuse d th e ancien t mathemati -
cians o f duplicity , havin g discovere d thei r result s b y a  metho d whic h
they the n hid , an d tryin g t o mislea d u s b y presentin g th e result s a s
'sterile truth s demonstrate d b y cleve r arguments' , tha t is , deductively
or 'synthetically' . The poin t i s repeated i n 4A , where w e ar e told : 'w e
are wel l awar e tha t th e geometer s o f antiquit y employe d a  sor t o f
analysis which they went o n to appl y to the solutio n o f every problem,
though the y begrudge d revealin g i t t o posterity'. 46

Descartes' advocac y o f analysi s at th e expens e of synthesi s is an ex -
tremely important featur e o f his method, fo r it amounts to the advocacy

iZ4



The Searc h fo r Method , 1619-162 5
of a  problem-solvin g approac h a s th e metho d o f discovery , an d th e
rejection o f a  deductiv e approach . Gree k mathematicians , especiall y
the late r Alexandria n authors , ha d use d tw o mode s o f mathematica l
argument, analysi s an d synthesis . Analysi s consiste d o f technique s
enabling on e to fin d a  solutio n t o problems , eithe r b y establishing the
truth o f som e theore m ('theoretica l analysis' ) o r b y findin g som e un -
known quantit y o r constructio n ('problematica l analysis') . Suc h prob -
lem-solving techniques had a  heuristic value , an d the y di d no t amoun t
to proof . Synthesis , on th e othe r hand , show s ho w a  solutio n i s to b e
derived fro m firs t principles . Fo r th e Gree k mathematicians , bot h
methods wer e needed , althoug h th e actua l proof wa s conducte d i n the
course o f th e synthesis , s o i t wa s usuall y onl y th e synthesi s tha t wa s
presented. Now , lik e syllogistic , synthesi s i s a  for m o f deductiv e de -
monstration. Descarte s i s rejecting as a  means o f discovery not jus t th e
former, bu t th e latte r a s well . Th e uselessnes s o f synthesi s as a  means
of discover y ma y wel l hav e bee n compounde d fo r Descarte s b y th e
attempt o f Claviu s to constru e analysi s in terms o f syllogistic , thereby
rendering the whole process , no t jus t the synthetic part of it, deductive .
Clavius' Algebra  wa s Descartes ' startin g poin t fo r studie s i n th e area ,
and h e i s stil l usin g Clavius ' clums y cossi c notatio n a t thi s stage . Th e
Algebra proceed s synthetically , but i n the firs t proposition of Book I  of
Euclid a n 'analysis ' i s presented. Thi s i s not a n analysi s of the kin d w e
find in Pappus , th e kin d tha t Descarte s is trying to reconstruct , bu t a n
Aristotelian analysi s whic h ha s nothin g whateve r t o d o wit h analysi s
in th e sens e i n whic h Descarte s i s interested i n it . Claviu s simpl y de -
composes th e problem (th e construction o f an equilatera l triangle on a
given finit e line ) into thre e syllogisms , the firs t o f which i s of the form :

Every triangl e havin g thre e equa l side s i s equilateral .
The triangl e AB C has thre e equa l sides .

Therefore, th e triangl e AB C i s equilateral,
He then tells us that all other mathematica l propositions ca n be similarly
analysed, bu t tha t mathematician s d o no t usuall y bothe r t o provid e
such analyse s becaus e th e demonstratio n doe s no t strictl y requir e it ,
and ca n procee d mor e easil y withou t it. 47

What i s happenin g her e i s tha t analysi s i s bein g mad e littl e mor e
than a  preparatio n fo r synthesis ; i t i s simply an exercis e i n translatin g
geometrical proposition s int o syllogisti c for m s o tha t th e deductiv e
structure o f geometrica l demonstration s ca n b e show n t o b e wha t i t
really is , namel y a n exercis e i n Aristotelia n logic . I f w e bea r thi s i n
mind, w e ca n begi n t o understan d th e polemica l edg e i n Descartes '
attack o n th e 'sterile ' demonstration s o f th e ancients , an d hi s attemp t
to dissociat e analysi s from synthesi s completely . The reconstructio n of
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geometry i n syllogisti c terms woul d mak e i t a  thoroughl y Aristotelia n
enterprise, an d th e poin t o f tryin g t o remode l knowledg e alon g th e
lines o f mathematic s woul d b e completel y lost . Smal l wonder , then ,
that Descarte s reject s the valu e of synthesi s s o decisively.

This wa s a  vie w tha t Descarte s neve r abandoned , a s w e shal l see ,
and i t takes little reflection to realiz e that i t i s completely at odd s wit h
the notio n tha t a  mathematica l mode l fo r knowledg e commit s on e t o
the discover y of knowledg e b y mean s o f a  deductio n fro m firs t prin -
ciples. I f one stil l ha s an y doub t abou t this , on e onl y needs t o loo k a t
the Geometric.  None o f the axioms , theorems , etc. , o f Classica l math -
ematics can be found there , nor a  deductive system of any kind. Descartes
does, i t is true, present a  few synthetic proofs, bu t i t is the analysi s that
carries on e along ; an d afte r a  fe w preliminarie s th e reade r i s thrown
into on e o f th e mos t difficul t mathematica l problem s bequeathe d b y
antiquity, Pappus' locus problem for four o r more lines , which Descarte s
proceeds t o solv e analytically without furthe r ado . Problem-solvin g is
what mathematics is about fo r Descartes, not axiomati c demonstration .
And problem-solving , i n th e guis e of analysis , is what h e i s concerne d
to foste r i n hi s accoun t o f method .

Fundamentum inventi  mirabilis

The wa y i n which Descarte s describe s his discover y of 'method ' i n th e
early Regulae  migh t easil y lea d on e t o suppos e tha t h e wa s a t th e
beginning o f a  perio d o f ne w discoverie s an d synthesi s o f results . Bu t
in fac t littl e seem s t o hav e com e o f th e project . Indeed , h e seem s t o
have abandone d th e Regulae.  Durin g 162,0 , h e continue d wor k i n
mathematics whic h show s n o obviou s connection wit h anythin g i n the
Regulae. H e develope d th e connection s betwee n arithmeti c an d geo -
metry i n a  numbe r o f ways , bu t non e o f the m (despit e his ow n late r
reconstruction i n th e Discours)  seem s t o hav e an y direc t connectio n
with 'method ' i n an y genera l sense .

There are , i n fact , a  numbe r o f gre y area s i n thi s period , an d eve n
Descartes' movement s durin g 162 0 ar e somethin g o f a  mystery . On 3
July 162. 0 a  treat y betwee n th e Catholi c Leagu e an d th e Protestan t
Union was drawn u p a t Ulm, and Descarte s may have spent the month
during which the negotiations were pursued at Ulm. It is quite possible,
however, tha t h e was n o longe r a  servin g soldier, and th e circumstan -
tial evidenc e indicates tha t h e wa s probabl y no t presen t a t th e Battl e
of th e Whit e Mountai n outsid e Pragu e o n 8  November , wher e th e
Catholic forces were victorious and Frederic k was deposed. 48 Baillet tells
us tha t h e returne d to Franc e in Februar y 1622, bu t hi s whereabouts
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between mid-i6zo and then are unknown. 162. 0 seems to have been an
intellectually productiv e yea r fo r Descartes , however , an d h e note s i n
the Olympica  tha t o n 1 0 Novembe r h e ha d foun d th e 'fundamenta l
principles of a  wonderful discovery' (fundamentum  inventi  mirabilis). 49

What h e i s referrin g t o her e canno t b e know n wit h an y certainty .
The onl y extan t wor k tha t w e ca n date , eve n provisionally , t o th e
period betwee n the completio n o f the early Regulae a t the end o f 1619
or beginning of i6zo, and the optical and mathematical researches that
probably bega n aroun d 16x5 , i s th e treatmen t o f a  numbe r o f prob -
lems i n soli d geometr y an d figurat e number s collected unde r th e titl e
De Solidorum Elementis.50 There is some dispute as to the dating of the
De Solidorum,  bu t th e mos t likel y dat e o f compositio n i s som e tim e
in 1620 , althoug h i t ma y hav e bee n a s lat e a s i6x3. 51 Th e wor k i s
devoted to polyhedra , an d i n the first part of it Descartes trie s to sho w
how to extend result s for plane figures to soli d ones , extending Pythag-
oras' theorem to three-dimensional figures, for example. Most attention
by commentator s o n thi s par t o f the wor k ha s focuse d o n Descartes '
supposed anticipatio n o f th e 'Eule r formula ' fo r conve x polyhedra .
Descartes offer s th e remark tha t 'ther e ar e twice a s many plane angles
as sides on th e surfac e o f a  solid body , fo r on e sid e is always commo n
to tw o faces', 52 an d som e commentator s hav e argue d tha t this , com -
bined wit h Descartes ' clai m tha t th e numbe r o f plan e angle s equal s
20 + 2.a - 4  (wher e (j > i s the numbe r o f face s an d a  i s the numbe r of
solid angles) , yield s a  fundamental result, namely Euler's formula , S -
A + F = 2 (wher e S is the numbe r o f vertices , A th e numbe r o f edges ,
and F  the numbe r of faces) ; bu t Descarte s doe s no t pu t th e two equa -
tions together , an d the attribution i s highly dubious.53 Of some interes t
in understanding Descartes' genera l approach t o mathematical problem
solving i s hi s attemp t t o prov e tha t ther e canno t b e mor e tha n five
regular Platoni c polyhedra , fo r her e h e take s a  proble m tha t ha d al -
ready bee n solve d i n geometrica l terms (i n Euclid's Elements, xiii. 18 )
and trie s t o giv e a n algebrai c proof o f it . Th e procedur e mirrors tha t
of hi s work o n hydrostatics , wher e h e took a  proble m alread y solved
in macroscopi c term s an d trie d t o solv e i t i n microscopi c terms , wit h
the aim of providing a proper explanation o f the phenomenon thereby ;
here th e algebrai c 'proof—and i t shoul d b e note d tha t i t i s not a  ful l
algebraic proof, bu t rathe r a  somewhat intuitiv e sketch o f an algebraic
proof (mirrorin g th e micro-reductio n o f th e hydrostatic s exercise) —
is presumably supposed t o replac e the geometrica l one i n virtu e of it s
greater generality .

Turning to the second sectio n of De Solidorum,  there are discussions
of figurat e number s in th e Cogitationes  Privatae  a s wel l a s i n th e D e
Solidorum, an d Descarte s evidentl y devote d considerabl e attention t o
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them. Figurate numbers are integers that can be represented b y a regular
array o f points . Th e numbe r z o ca n b e represente d b y a n arra y o f
equally-spaced dots—i, 3 , 6, 10—fo r example , and sinc e the dots form
a triangle , th e numbe r i s a  triangula r number . Triangle s ar e th e sim -
plest for m o f polygon,54 an d Descarte s i s interested i n the genera l case
of polygona l numbers , which ca n b e represented b y the point s makin g
up a  polygon , an d polyhedra l numbers , whic h ca n b e represente d b y
the points making up the three-dimensiona l version of the polygon, th e
polyhedron. He provide s a  means o f calculating polygona l number s by
resolving them into triangular numbers , that is , by resolving the polygon
into triangles . Thi s the n serve s as a  wa y int o wha t appear s t o b e th e
main task o f the exercise , the calculation o f polyhedral numbers, which
are correspondingl y resolve d int o pyramids . Descarte s succeed s i n
calculating th e polyhedra l number s fo r fiv e regula r an d eleve n semi -
regular polyhedra. 55 Bot h Faulhabe r an d Rot h ha d treate d figurat e
numbers in some detail , and Faulhabe r had give n a detailed account o f
the polygona l an d pyramida l numbers , from bot h a  mathematica l an d
a numerologica l perspective , in hi s Numerus figuratu s o f 1614 , which
there i s every reason t o thin k Descarte s ha d read , give n hi s friendshi p
with Faulhaber. 56 Th e greates t interes t i n polyhedra l number s wa s
exhibited b y thos e wit h numerologica l o r mor e generall y mystical in -
clinations, an d Kepler' s Harmonices  mundi  (whic h fall s int o th e latte r
category) devote d considerabl e space t o th e Archimedea n semi-regular
polyhedra.57 Descartes ' interes t wa s certainl y no t numerological , an d
even given the odd rather exuberan t sentenc e in the Olympica,  i t would
be nothing shor t o f ridiculous to ascrib e mystical motives t o him . Th e
exercise does trad e o n relation s betwee n arithmeti c and geometry , an d
in thi s respec t migh t b e though t t o complemen t th e projec t o f estab -
lishing tie s betwee n arithmeti c an d geometr y i n term s o f a  theor y o f
proportions, bu t i n fac t i t i s very difficult t o understan d wha t precisel y
the connectio n betwee n the tw o enterprise s would b e at thi s level , and
any parallels are probably superficial . Hi s work on polyhedral numbers
would see m to b e unconnecte d wit h hi s othe r enterprises , an d i t ma y
have bee n pursue d simpl y becaus e Descarte s wa s kee n t o sharpe n hi s
mathematical skill s in a n are a tha t wa s activel y bein g pursue d b y hi s
friend Faulhaber , muc h i n th e sam e wa y tha t h e ha d take n o n th e
mechanical problems that Beeckma n had se t him. Unfortunately, we do
not kno w enoug h abou t hi s relation wit h Faulhabe r t o kno w whethe r
there ar e an y significant parallel s with hi s relation wit h Beeckman , bu t
he activel y sought ou t problem s fro m th e latte r an d h e may wel l have
done s o fro m th e former .

It i s unlikely that anythin g in the D e Solidorum,  assumin g it to hav e
been writte n in 1620 , woul d meri t th e titl e 'fundamenta l principle s of
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a wonderfu l science' . What , then , i s Descarte s referrin g to ? Tw o
possibilities hav e bee n suggested , neithe r o f the m reflectin g anythin g
extant, bu t ther e ar e indication s in Descartes ' extan t writing s o f wor k
on topic s whic h see m t o foreshado w development s tha t ar e onl y
elaborated upo n a t a  late r stage , leavin g open th e possibilit y that th e
actual discover y was mad e a t thi s earl y stage .

The firs t possibilit y is tha t Descarte s discovere d th e sin e la w o f re -
fraction a t this time. There i s certainly no formulatio n of the law to b e
found i n an y extan t writing s o f thi s period , bu t som e commentator s
have suggeste d tha t i t coul d hav e bee n derive d fro m theorie s tha t h e
can plausibl y b e sai d t o hav e held . Certainl y Descarte s ha d a  ver y
marked interes t i n optics . W e hav e alread y see n tha t h e wa s familia r
with Deli a Porta' s writing s o n optica l illusion s fro m hi s day s a t L a
Fleche, an d h e coul d no t hav e faile d t o hav e bee n caugh t u p i n th e
widespread interes t i n theorie s o f lense s i n th e wak e o f Galileo' s tele -
scopic discover y o f th e moon s o f Jupiter . Th e Cogitationes  Privatae
shows evidenc e o f a  readin g o f Kepler' s pathbreaking work o n optics ,
the A d Vitellionem, 58 fo r a t leas t on e distinctl y Keplerian doctrine—
that th e dense r the medium the greate r the motion o f the ray of light—
is t o b e foun d there . Certainl y Descarte s ma y hav e hel d assumption s
from whic h the sin e law of refraction can be derived, and Milhau d an d
Sirven, amongs t others , hav e suggeste d tha t h e di d i n fac t discove r i t
at thi s time. 59 A s Sabra ha s shown , h e certainl y seem s to hav e devel-
oped tw o principle s whic h wer e subsequentl y t o pla y a  par t i n hi s
physical explanatio n o f th e law . Thes e ar e th e principl e o f th e direc t
proportionality o f the force/speed of light to th e density of the medium,
which, a s I  have jus t indicated , probably derives from Kepler , and th e
principle of decomposition o f the light ray into orthogonal components ,
also quit e possibl y derivin g fro m Kepler. 60 W e shal l se e ho w thes e
principles operate when we come to look a t Descartes' physica l account
of the law . For the moment , i t is sufficient t o not e that , even given that
Descartes was familia r with thes e principles in 1620 , it is in fac t highly
unlikely tha t h e discovere d th e sin e law a t thi s stage. 61 Thi s i s a  topi c
to which we shall return in the next chapter . Fo r the moment , we need
simply not e tha t whil e th e discover y o f th e sin e law o f refractio n was
dated t o 162,0 , thi s wa s b y fa r th e mos t promisin g candidat e fo r th e
'fundamental principles ' tha t Descarte s say s h e ha s discovered ; bu t
once thi s i s discounte d w e ar e oblige d t o see k anothe r possibility .

We d o no t hav e to loo k far . A number o f commentators , includin g
Liard an d Hamelin , hav e argue d tha t Descarte s i s referrin g t o a
mathematical discovery , an d Milhau d an d Sirve n bot h accepte d tha t
some o f th e materia l presente d i n detai l i n th e thir d Boo k o f th e
Geometric ma y hav e bee n develope d i n a n embryoni c for m aroun d
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162,0. The work that is picked out i s the 'solution of all solid problems' ,
that is, the constructio n o f all problems resolvabl e in terms o f cubic or
quartic equations b y means of a circle and a  parabola. Th e evidence for
the datin g o f thi s mathematica l discover y i s base d abov e al l o n a
statement b y Lipstorp who, i n hi s account o f Descartes ' lif e an d work ,
Philosophiae Cartesianae  (1653) , tell s u s explicitl y that , whil e a t Ul m
with Faulhabe r i n 1620 , Descarte s solve d soli d problem s o f th e thir d
and fourt h degre e by means o f a  circle and a  parabola , referrin g us t o
Book 3  o f th e Geometric  fo r detail s o f Descartes ' account. 62 Ther e i s
also a n entry in Beeckman's diary dating fro m 162.8- 9 which describe s
Descartes' wor k sinc e h e lef t Beeckma n a t th e beginnin g o f 1619 ,
which include s a  descriptio n o f a  metho d fo r findin g root s b y mean s
of th e intersectio n o f a  circl e an d a  parabola, 63 exactl y th e sam e pro -
cedure t o whic h Lipstor p refers .

What Beeckma n describes i s an earl y version o f the ful l treatmen t o f
Book 3  of the Geometrie.  In th e Geometric^  w e ar e presente d wit h a n
analytic procedure for construction o f a parabola an d a  circle, and the n
a syntheti c demonstration; wherea s her e we are only provided wit h th e
analysis, that is, with wha t Descarte s consider s to be constitutive o f the
mathematical enterprise . Beeckma n begin s his accoun t o f th e solutio n
as follows :

With th e hel p o f a  parabola, to construc t al l solid problem s b y a  genera l method ,
[which] D . de s Charte s i n anothe r plac e call s a  universa l secret fo r resolvin g al l
complicated equation s o f thir d an d fourt h dimensio n b y mean s o f geometrica l
lines. I  describ e [this ] word fo r wor d fro m hi s writings. 64

The equatio n w e ar e t o solv e i s a  quarti c (sometime s calle d a
biquadratic), s o calle d becaus e i t i s a n equatio n o f th e fourt h degree ,
that is , i t involve s term s o f (an d n o term s highe r than ) th e fourt h
power. It s genera l form , i n th e late r notatio n o f th e Geometrie,  i s
z4 = ± pz2 ±qz±r. In essence , what happene d i s that Descarte s discov -
ered tha t tw o mea n proportional s coul d b e foun d usin g onl y a  circl e
and a  parabola, an d he realized that the procedure fo r doing thi s coul d
be represented i n a  cubic equation ; o n th e strengt h o f this, he went o n
to as k whethe r al l cubic and quarti c equation s coul d no t b e solve d in
a simila r way . Ho w Descarte s firs t arrive d a t hi s solutio n i s a  matte r
of conjecture , but th e most  plausible reconstruction i s that o f Schuster ,
who has shown ho w reflection o n the solution o f the mean proportiona l
problem b y the mesolabe compas s coul d have led Descartes in the righ t
direction.65

Briefly, the reconstruction run s along the following lines . As we have
seen i n th e las t chapter , earl y i n 161 9 Descarte s ha d solve d the prob -
lem o f th e constructio n o f mea n proportional s usin g th e mesolab e
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compass. The Alexandrian mathematician Menaechmu s had als o solved
this problem . Descarte s doe s no t mentio n Menaechmus ' solutio n i n
offering hi s own , an d h e ma y no t eve n hav e bee n awar e o f it ; bu t h e
seems t o hav e becom e awar e o f i t soo n after . Menaechmu s i n fac t
offered tw o solutions , on e requirin g a  parabol a an d a  hyperbola , an d
the othe r requirin g tw o parabolas . I n reflectin g upo n th e secon d o f
these i n particular , Descarte s ma y hav e wondere d abou t th e natur e
of th e relevan t curve s define d b y th e motio n o f hi s compass . H e kne w
that thes e curve s wer e a  circle and anothe r curv e that h e had no t bee n
able t o describ e i n th e Cogitationes  Privatae.  Indeed , i n th e wor k o f
1619/10 described i n the Cogitationes,  Descartes ' approac h wa s largely
instrumental, an d h e was no t particularl y concerned wit h th e analysi s
of th e curve s he was workin g with . Bu t the discover y that hi s solution
to the problem o f mean proportional s wa s potentially simpler than tha t
of Menaechmus—sinc e h e wa s abl e t o solv e th e proble m wit h th e a s
yet unknown curv e an d a  circle , whereas bot h Menaechmus ' solution s
required tw o coni c sections 66—may hav e bee n wha t guide d hi s search
for th e natur e o f th e curve . I t wa s clea r tha t it s definin g characteristic
was a  parabola , an d th e searc h wa s the n o n fo r a  construction involv -
ing a  circle and a  parabola . Then , a s Schuste r point s out , 'geometrica l
tinkering guide d b y simpl e algebrai c analysi s woul d hav e reveale d
the basi c constructio n fo r x 3 =  a2b, an d onl y tw o furthe r basi c con -
structive move s woul d hav e bee n neede d t o arriv e a t th e solution s fo r
x3 = ± apx +  a2b an d x 4 = ± apx^ ±  a2bx ± a3k. Th e latte r step s woul d
have required onl y minima l geometrica l adjustmen t guided b y elemen-
tary algebrai c insight' . Ther e i s a crucia l move here , awa y fro m bein g
completely guide d i n his constructions an d equation s b y conformations
of th e compass , t o a n algebrai c understanding o f the curve s generated
by th e compass . Th e gradua l discover y o f th e mean s o f solvin g soli d
problems i s importan t abov e al l becaus e i t point s Descarte s i n a  ne w
direction, on e i n which , a s Schuste r put s it , 'th e conformatio n o f th e
compass matter s les s than th e algebraic comprehension an d manipulatio n
of th e curve s generated' , and toward s th e realizatio n 'tha t algebr a an d
geometry mov e han d i n hand i n the inventio n an d specificatio n of eve r
more comple x constructions'. 67

Descartes himsel f wa s certainl y awar e o f th e importanc e o f hi s
achievement. Reportin g hi s discovery , Beeckma n add s tha t Descarte s
'considers thi s discover y s o importan t tha t h e grants tha t h e has never
discovered anythin g mor e outstandin g an d tha t n o on e els e ha s eve r
discovered anythin g more outstanding'. 68 I f the discover y ca n b e date d
to 1620 , an d n o mor e plausibl e datin g tha n thi s ha s bee n proposed ,
then i t highl y likel y tha t thi s i s wha t Descarte s i s referrin g t o a s hi s
discovery o f th e 'fundamenta l principle s o f a  wonderfu l discovery' .
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Intermezzo, 1621-162 5
1619 an d 162 0 wer e ver y productive year s fo r Descartes , bu t ther e is
no extan t materia l tha t w e ca n dat e wit h an y confidenc e to th e nex t
four years , an d i t i s possibl e tha t the y wer e lea n year s intellectually .
Indeed, these years are something of a mystery, and w e cannot eve n be
sure of Descartes' movements . Baillet tells us that Descartes returned t o
France i n February 1622 , possibly via the Netherlands an d Flanders, 69

and remaine d ther e unti l 1623 . W e hav e a  fe w isolated clue s a s t o hi s
whereabouts. Ther e i s a  lega l settlemen t signe d b y hi m a t Renne s o n
3 Apri l 1622 , i n which h e enter s into a n agreemen t no t t o sel l certai n
property receive d from hi s brother Pierr e (by this time a  member o f the
Parliament o f Brittany ) fo r les s tha n a  certai n price, 70 an d w e kno w
that h e was i n Poitou o n 2 2 Ma y 1622 , fo r Baille t reports a  recor d of
sale o f hi s 'fie f o f Perro n wit h seigneuria l rights' , a s wel l a s othe r
properties.71 Th e proceed s fro m thes e sales , which mad e u p on e thir d
of hi s mother' s estate , provide d Descarte s wit h a n incom e whic h en -
abled hi m t o liv e (modestly ) withou t havin g to ear n a  living. 72 Baillet
believed tha t h e spen t mos t o f th e tim e betwee n Februar y 162 2 an d
March 162 3 i n Paris , an d w e have no reaso n t o doub t this . W e kno w
little of Descartes' activities in Paris during this period. Baillet 73 reports
work o n a  treatis e Studium  bonae  mentis,  now lost , whic h evidentl y
covered th e disposition s o f min d require d fo r scientifi c thought . W e
can provisionall y date this t o 1623 , and i t is possible that i t was i n the
tradition o f treatises on the passions,74 which ha d bee n a popular genr e
since the 15905 . At this time, Descartes seems to hav e known, amongs t
others, Mari n Mersenn e an d Claud e Mydorge , bot h o f who m ha d a
great interes t i n mathematics . Mersenn e ha d a  ver y wid e rang e o f
interests, and we shall be concerned with hi s formulation o f mechanism
and it s influenc e o n Descarte s i n som e detai l i n th e nex t chapter , bu t
in th e earl y t o mid-1620 5 h e had , amongs t othe r things , a  particula r
interest in mathematics , an d i n 162 6 he compiled a  large three-volume
collection o f th e wor k o f mathematician s (includin g both pur e an d
applied mathematics), the Synopsis mathematical  Mydorge wa s above
all a  mathematician , makin g importan t advance s i n th e treatmen t o f
conic sections , althoug h thi s interes t cam e t o b e motivated principall y
by hi s interes t i n catoptric s (th e optics o f mirrors) . Unfortunately , w e
do not know how well Descartes knew Mydorge a t this period, o r how
familiar the y wer e wit h on e another' s work .

In a  lette r t o Pierr e o f 2 1 Marc h 1623 , Descarte s tell s hi s elde r
brother tha t h e intends settin g ou t t o Italy , with th e intention o f being
appointed Intendan t o f th e arm y i n th e Alps . Baille t quote s fro m th e
letter, tellin g u s that h e says he 'ough t t o leav e b y post o n th e 22n d of
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the sam e month , afte r havin g sen t wor d t o hi s relatives that a  voyage
beyond th e Alp s would b e o f grea t us e to hi m s o tha t h e migh t teac h
himself abou t business , acquir e som e experienc e o f th e world , an d
form habit s which he had no t previousl y had; adding that, if he did no t
become richer , he would a t leas t become mor e able'. 76 S o far a s we can
tell, h e di d mak e th e tri p soo n afterwards , perhap s o n th e zzn d a s
planned. N o recor d o f th e journe y survives, although ther e ar e a  fe w
clues, and , a s Ada m ha s pointe d out , th e itinerar y woul d t o som e
extent hav e bee n modelle d o n Montaigne' s travel s in Italy 77 describe d
in th e Journal  o f hi s voyage , firs t publishe d i n 1581 .

Baillet se t ou t t o reconstruc t Descartes ' probabl e itinerary , and i t is
likely that i t is correct i n general outline.78 His route was through Basle,
Innsbruck, ove r th e Brenne r pass , an d dow n int o th e Adig e valle y i n
Venezia Giulia. The area around th e strategically located Valtelline was
occupied by French troops, and once through this area the short journey
to Venic e would hav e bee n straightforward . Baille t believe s h e wa s i n
Venice in 162 4 to witnes s the annua l celebrations in which, with grea t
ceremony, a  golde n spea r wa s throw n int o th e sea , t o commemorat e
the Doge' s bond s wit h th e Adriatic , an d thes e wer e hel d o n th e feas t
of th e Ascension , whic h fel l o n 1 6 May . Immediatel y afte r hi s drea m
of 1 0 November 1619 , he had promise d t o mak e a  pilgrimage to Ou r
Lady o f Loretto , an d h e ma y hav e travelle d t o Lorett o fro m Venice :
it wa s a  majo r plac e o f pilgrimage , an d i t i s unlikel y that Descarte s
would hav e neglected to mak e a journey there. Ove r fort y year s earlier,
Montaigne ha d mad e a  simila r trip, described in detai l in the Journal,
under similar spiritual circumstances, and given the place of Montaign e
in th e gentilhomme  cultur e fro m whic h Descarte s came , I  d o no t be -
lieve ther e ca n b e an y doub t tha t Montaigne' s mode l wa s take n ver y
seriously.79 Descartes returned via Tuscany and Piedmont, and althoug h
he travelled through Florence , where Galileo resided , he says in a letter
of i i Octobe r 163 8 tha t h e has neve r me t Galileo. 80 Afte r Piedmont ,
he travelled north-east, almos t certainl y crossing the Mount Ceni s pass
into France , fo r he shows som e familiarit y wit h Moun t Ceni s late r on ,
maintaining tha t i t i s th e bes t plac e fo r estimatin g th e heigh t o f th e
mountains.81 He probabl y crossed i n May 1625 , fo r i n the Meteors  h e
tells u s tha t h e ha s see n avalanche s in Ma y whil e crossin g th e Alps .

Descartes may wel l have seriously considered staying in Italy, and i n
two late r letters he discusses the advantage s and disadvantage s of living
there.82 The presenc e there o f the greates t scientist s attracte d him , bu t
evidently th e ver y warm humi d climate , an d a  seriou s crim e problem ,
tipped th e balance . And ther e were othe r kind s o f trouble brewing . I n
1616 th e Roma n Inquisitio n condemned a  shor t treatis e by Foscarini
which attempte d t o sho w ful l compatibilit y betwee n th e Copernica n
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theory an d al l scriptura l passages , althoug h a n adherenc e t o Coper -
nicanism a s a  hypothesi s wa s no t forbidden. 83 Thi s was th e beginnin g
of a  gradua l assaul t o n Copernicanism , culminatin g i n th e condem -
nation o f Galile o in 1633 , which , a s we shal l see , wa s t o hav e a  grea t
effect o n Descartes . Eve n i f h e ha d bee n tempte d earlier , Ital y woul d
certainly have lost any real attraction fo r him in the 16305 , as it gradu-
ally an d tragicall y becam e transforme d fro m a  leadin g scientifi c an d
cultural centr e int o a  backwate r tradin g o n a n illustriou s past.84
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1625-1628

Libertine Pari s

By Jun e 162 5 Descarte s ha d reache d Poitiers , havin g travelle d nort h
via Lyons. 1 On hi s way ther e h e had stoppe d i n Chatelleraut , presum-
ably t o visi t his family, and h e had tried , whils t there , to negotiat e fo r
the positio n o f Lieutenant-Genera l o f th e area . Thi s positio n wa s fo r
sale a s the incumben t ha d t o relinquis h i t to bu y anothe r fo r hi s son ,
but th e askin g price wa s 16,00 0 crowns , whic h wa s 6,00 0 mor e tha n
Descartes had . A  friend , wh o Baille t tell s u s wa s th e Sieu r d e
Masparault,2 offered to lend Descartes the extra money interest-free.
Descartes the n wrot e t o hi s father , who wa s i n Paris , askin g hi m fo r
advice i n makin g hi s decision . Evidentl y Descartes wa s afrai d tha t hi s
father woul d no t conside r hi m equa l t o th e responsibility , having lef t
it to o lat e t o ente r th e lega l profession, an d h e offere d t o spen d som e
time first as Procurator o f Chatele t unti l he had learne d enoug h abou t
the dutie s involved . His pla n wa s t o g o an d se e his fathe r i n Pari s a s
soon a s h e hear d fro m him .

We do not kno w what hi s father's response was, bu t we may surmise
that i t wa s no t encouraging . Descarte s wa s t o remai n i n Paris , wit h
occasional visit s elsewhere, fo r th e nex t thre e years , and h e was never
again t o mentio n th e possibilit y of a  lega l or administrativ e career , o r
indeed an y paid career . Fro m thi s tim e onwards, h e was to liv e of f the
money that his mother ha d lef t him , at least some of which was invested
in dair y farming. 3 H e staye d initiall y a t th e hous e o f a  frien d o f hi s
father's, Nicola s L e Vasseur , bu t lef t hi m suddenl y withou t sayin g a
word, and disappeared fo r five or six weeks. His hos t foun d Descartes ,
who ha d take n a  room elsewhere , throug h a  chanc e meetin g with his
valet i n th e street , an d Descarte s wa s apologetic, 4 bu t w e hav e n o
explanation fo r this episode. From June 162,6 , Baillet tells us , he settled
for a  while in Faubourg Saint-Germaine , in the Rue du Four at Les Trois
Chappelets, whic h appear s t o hav e serve d fo r a  meeting-plac e fo r hi s
friends.

The year s spen t i n Paris , betwee n th e middl e o f 162 5 an d earl y t o
mid-i628, wer e th e onl y one s i n whic h w e kno w Descarte s t o hav e
worked i n th e compan y o f a  numbe r o f like-minde d thinkers. Th e
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intellectual milie u o f Pari s a t thi s tim e wa s conduciv e t o ne w ideas ,
although o n th e fac e o f i t th e contrar y wa s th e case . I n th e perio d
between 1619 , whe n Vanin i wa s burn t a t th e stak e fo r heres y i n
Toulouse, an d 1625 , ther e ha d bee n considerabl e repressio n o f 'fre e
thought', and i n July 162. 3 th e parlement o f Paris ordered th e arres t of
four libertin e author s o f a  collectio n o f scurrilou s verse , Parnasse
Satyrique. Descarte s admire d th e wor k of , an d ma y wel l hav e known ,
one o f this group , Theophil e d e Viau, who wa s condemne d t o banish -
ment i n 1625, ' an d h e woul d doubtles s hav e bee n familia r wit h thi s
form o f libertinage , whic h Pintar d call s 'libertinag e flamboyant'. 6 Bu t
the libertinag e whic h flourishe d i n thi s perio d i n Pari s wa s a  muc h
more genera l phenomeno n tha n it s 'flamboyant ' variety , ranging fro m
unorthodoxy o r free though t t o debauchery, deism, and Machiavellism .
One o f it s fierces t critics , th e Jesui t Francoi s Garasse , characterize d
libertinage a s secretive , professin g t o believ e i n Go d whil e actuall y
worshipping natur e an d submittin g t o th e immutabl e law s o f destiny ,
holding tha t th e Bibl e offere d bot h goo d an d ba d precepts , believin g
in neithe r angel s no r devils , holdin g tha t animal s ma y b e superio r t o
men i n som e respects , denyin g th e Incarnation , an d scepticis m abou t
the immortalit y o f th e soul. 7 Descartes ' circl e included bot h libertines ,
especially i f on e take s th e ter m broadl y t o embrac e an y kin d o f
unorthodoxy (rememberin g that orthodox y wa s define d i n a  rigi d an d
detailed wa y i n thi s era) , an d critic s o f libertinage . Betwee n 162 3 an d
1625 ther e ha d bee n a  concerte d campaig n agains t libertinage , an d i n
1624 three anti-Aristotelian speakers—Jea n Bituald , Etienne de Claves ,
and Antoin e Villon—were exiled on pain o f death fro m Pari s for trying
to hol d a  public meeting critical o f Aristotle, whic h evidentl y attracte d
a crowd of eight o r nin e hundred, a t whic h fourtee n chemical/alchemi-
cal an d atomis t these s wer e t o b e debated. 8 Th e banishmen t o f th e
authors wa s instigate d b y the Sorbonne , an d o n 4  September 162 4 the
parlement, o n th e advic e o f th e Theolog y Faculty , prohibite d anyone ,
on pai n o f death, fro m holdin g o r teachin g an y theses 'contrar y t o th e
ancient approve d authors , an d fro m holdin g an y publi c debat e othe r
than thos e approve d b y th e doctor s o f th e Theolog y Faculty'. 9 Ther e
followed a  vicious campaign agains t variou s unorthodox philosophica l
and scientifi c views , which tende d t o centr e aroun d Hermeticism . Th e
general paranoi a abou t Rosicrucianism—'paranoia ' becaus e i t wa s
thoroughly defeate d a s a  politica l forc e b y thi s time—a s wel l a s th e
publication i n Franc e o f th e popula r work s o f th e Englis h Hermeti c
philosopher Robert Fludd, created a n atmosphere o f near-panic amongs t
the orthodox. Conservatives like Garasse undertook a  blanket campaign
against libertinag e tout  court,™  wherea s mor e moderat e writer s lik e
Mersenne trie d t o singl e ou t th e threa t t o orthodox y mor e precisel y
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and to focus on that; sometimes, as in Mersenne's case, this was achieved
using ne w an d non-Aristotelia n means. 11

The combination o f free though t and censorshi p i n Paris in the 162,0 8
needs t o b e understood i n quit e specific terms . I n the seventeent h cen-
tury Franc e wa s abl e t o re-establis h the orde r tha t ha d broke n dow n
almost completel y i n the sixteenth , bu t th e proces s o f re-establishmen t
was not complete until about 1660 , and the intervening period wa s one
in whic h ther e wa s a  radica l intellectua l climate , no t s o much i n that
the political orde r was challenged, but in that public and private morality
were separated an d though t o f in quite different terms . This separation ,
initiated b y Montaigne , ha d a  profoun d effec t o n bot h socia l an d in -
tellectual questions . Mora l code s fo r individua l action wer e develope d
which relie d largely on Montaigne's assimilatio n of Stoic and Epicurean
sources, an d thes e differe d considerabl y fro m th e mora l doctrine s
underlying the absolutis t doctrine of the state . A s one commentator ha s
put it , 'it was taken fo r granted, b y philosophers an d magistrates alike,
that individual s woul d observ e thei r stric t dut y o f obedienc e t o th e
king an d refrai n fro m an y publi c criticis m o f hi s behaviour , o r an y
attempt t o interfer e i n government . Withi n thi s constraint , moralist s
worked ingeniousl y t o carv e ou t a  spac e fo r vigorou s privat e actio n
and individua l achievement'. 12 Th e constrain t wa s on e tha t Descarte s
certainly adhere d t o publicly , an d th e firs t o f th e maxim s o f hi s
'provisional moral code' at the beginning of the third part of the Discours
is to 'obe y the law s an d custom s o f my country, holdin g constantl y t o
the religio n i n whic h b y God' s grac e I  ha d bee n instructe d fro m m y
childhood, an d governin g mysel f i n al l matter s accordin g t o th e mos t
moderate an d leas t extrem e opinions'. 13

Much mor e influentia l tha n 'libertinag e flamboyant ' wa s wha t i s
usually referre d t o 'libertinag e erudit' , an d thi s wa s t o hav e a  con -
siderable impact on Parisian intellectual life in the 162,08 . The programme
of th e 'erudite ' libertine s was t o brea k wit h intellectua l traditio n an d
forge a  ne w intellectua l cultur e fre e fro m th e accretion s o f th e past .
Although mos t o f the m wer e attache d i n on e wa y o r anothe r t o po -
sitions in the palace (principall y through th e patronage o f Richlieu and
Mazarin), many were freethinkers in political, theological , scientific , an d
philosophical matters . Takin g thei r cu e from Montaign e an d Charron ,
they viewed themselves as fre e t o follo w their ow n lights , and a s being
very much an elite who, unlike the common masses , required no customs,
established religion , o r politica l authorit y t o regulat e them , althoug h
they wer e kee n t o suppor t suc h institution s t o maintai n publi c order .
They wer e sympatheti c t o scepticis m an d t o empiricism , an d wer e
generally inclined towards atomis m in natural philosophy . They ranged
from publicist s proclaiming the virtue s o f scepticis m and fre e thought ,
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such a s Naud e an d L a Mothe L e Vayer, t o natura l philosopher s con -
cerned t o defen d atomism , lik e Gassendi ; some , suc h a s Naude , ma y
have bee n atheist s o r deists , wherea s others , suc h a s Gassendi , hav e a
more comple x positio n borderin g o n materialism. 14

One di d no t hav e t o b e a  libertin e to enjo y an d tak e advantag e o f
the climat e create d b y libertinage , and intellectua l lif e i n Pari s a t thi s
time wa s clearl y ver y active . Reportin g fro m a  letter , no w lost , o f
Descartes t o hi s elde r brother , writte n fro m Pari s an d date d 1 6 July
162,6, Baille t tell s u s that , havin g returne d t o Pari s aroun d June ,
Descartes 'di d no t fin d i t a s eas y t o enjo y hi s leisur e a s i t ha d bee n
previously. Hi s ol d friends , particularl y M . Mydorg e an d Fathe r
Mersenne, ha d s o sprea d hi s reputatio n tha t h e soo n foun d himsel f
overwhelmed b y visits , an d th e sit e o f hi s retrea t becam e transformed
into a  meeting-place for discussion'.15 Both Mydorge and Mersenne ha d
been pupil s a t L a Fleche, but ther e i s no evidenc e that Descarte s kne w
either o f them ther e (althoug h hi s elde r brother , wh o woul d probabl y
have bee n a  contemporar y o f their s a t L a Fleche , ma y hav e know n
them), an d hi s friendshi p wit h the m probabl y date d fro m 162,5 , o r
162,2, at the earliest. Amongst others whom Descarte s counted hi s friend s
at this time was the anti-sceptica l apologist Jean d e Simon,16 whose Le s
deux Veritez  (162,6 ) ha d attempte d t o demonstrat e th e self-defeatin g
nature o f scepticism, 17 and th e theologian Guillaum e Gibieuf who wa s
to publish a treatise on the liberty of God, D e libertate  Dei et creaturae
(Paris, 1630) , whic h h e wa s workin g o n throughou t th e 16203 , an d
which Descarte s wa s familia r with , an d woul d late r cit e approvingly .
Also include d wa s th e polymat h Claud e Hardy , wh o lodge d wit h
Mydorge an d produce d a  justl y famou s edition o f Euclid with a  Lati n
translation i n 1625 : Baille t tell s u s tha t Hard y kne w 3 6 languages, 18

and Descarte s wil l late r mak e referenc e t o hi s formidabl e linguisti c
skills.19 W e als o kno w tha t Descarte s wa s friendl y wit h Etienn e d e
Villebressieu, a  chemist/alchemist , physician, and enginee r to th e King,
and Jean-Baptiste Morin, a  mathematician, astrologer , and, later , anti -
Copernican propagandist . I n th e 1630 5 Mersenn e wa s t o tr y t o for m
a grou p o f mathematicians an d scientists , whos e cor e wa s take n fro m
the Parisia n circl e o f the mid-i62os , int o a n academy , meetin g a t th e
houses o f Mersenn e an d th e Abb e Claud e Picot, 20 wh o wa s late r t o
translate Descartes ' Principia  int o French . H e als o woul d hav e ha d
some contact s i n th e Hermeti c circle s tha t flourishe d i n Pari s i n th e
mid-i 62.05, an d h e kne w Francoi s d u Sourcy , Sieu r d e Gersan, 21 a
novelist and Hermetic philosopher ; i t was at his house that the aborted
1624 meetin g o f anti-Aristotelian s wa s t o hav e bee n held , an d h e
evidently devote d hi s tim e t o th e searc h fo r potabl e gold , a  for m o f
gold in solution able to b e drunk and reputed to have great therapeutic
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value. Descartes als o kep t u p contacts wit h literar y circles, and was on
friendly term s wit h Jean-Louis Guez de Balzac , who wa s t o b e one o f
the greates t creator s o f elegan t Frenc h literar y prose.

In term s o f immediat e influenc e i n 1626 , however , Mydorg e an d
Mersenne are the ke y figures. Mydorge was fro m on e o f the wealthies t
and mos t illustrious families in France, and ha d serve d in various legal,
administrative, an d financia l position s befor e effectivel y becomin g a
gentleman o f leisure . Thi s leisur e was spen t o n th e stud y o f optics ,
particularly catoptrics, an d geometry, where he made important advances
in the study of conic sections. Marin Mersenne was the son of a labourer,
who ha d obtaine d a  scholarship to L a Fleche when i t opened i n 1604 ,
leaving in 1609, when he attended the Sorbonne . In 1611 he joined the
order o f Minims, returnin g in 1619 to Paris , where they had a  convent .
Mersenne made importan t contribution s to acoustics , an d hi s Synopsis
mathematica o f 162, 6 mad e availabl e a  numbe r o f ver y importan t
mathematical texts , bu t hi s critical contribution o f the mid-1620 5 was
to natural philosophy, and i t was he more than anyone else who forged
a philosophical conception o f mechanism. This was to have a profound
effect o n Descartes , but i n 162 5 an d 162, 6 Descartes ' interest s seem to
have centred on geometrical optics, and these interests he pursued with
Mydorge an d others .

The Discover y o f th e La w o f Refraction

Some tim e befor e 1628 , Descarte s discovere d th e la w o f refraction ,
that is , the law describing the geometrical behaviour of light rays when
they ar e transmitte d fro m on e optica l mediu m t o another . W e canno t
provide a  precise , o r certain , o r eve n uncontentiou s datin g fo r thi s
discovery, and w e ca n b e eve n les s sur e o f ho w i t wa s made . W e d o
know tha t Descarte s had bee n intereste d in optica l question s fro m hi s
days at La Fleche, when optical illusions had commanded his attention ,
and i n the Cogitationes  Privatae,  dating probably from 1619-21 , there
are a  number of references to problem s in optics . W e know fro m late r
correspondence tha t Descarte s wa s engage d in intense investigatio n of
optics i n th e mi d 16205 , an d tha t h e wa s familia r wit h ke y work s i n
the perspectivis t traditio n i n geometrica l optics. 22 H e carrie d ou t a
number o f experiments in optics with Villebressieu, with Mydorge, an d
probably wit h Guillaum e Ferrier, a  manufacture r o f scientifi c instru -
ments,23 who m h e woul d late r consul t o n th e cuttin g o f hyperboli c
lenses. On e thin g tha t Descarte s an d hi s co-worker s wer e concerne d
with wa s discoverin g th e anaclasti c curve , tha t is , tha t shap e o f a
refracting surfac e tha t woul d collec t paralle l ray s int o a  singl e focus .
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FIG. 5. 1

The standar d len s at thi s tim e was the simpl e biconvex lens , which di d
not d o this , an d th e refractin g telescop e constructe d wit h suc h a  len s
was subjec t t o tw o seriou s problem s a s a  result : spherica l aberration ,
which occur s whe n ray s inciden t a t th e peripher y o f th e len s hav e a
closer focu s tha n thos e inciden t a t th e centre , resultin g i n a n imag e
which ca n neve r com e int o shar p focus ; an d chromati c aberration ,
which occur s whe n a  distan t whit e object , fo r example , will , becaus e
of th e differenc e o f focus , be represented a s a  series of images arrange d
in th e orde r o f colour s o f th e spectrum . Althoug h i t i s eas y t o sho w
that spherica l surface s canno t represen t axia l poin t object s a s poin t
images, i t wa s no t eas y t o sho w wha t typ e o f curv e woul d represen t
them in this way; and th e geometrical stud y of refraction hinged aroun d
these questions .

We ar e no w generall y familia r wit h th e la w o f refractio n a s a  la w
relating th e sine s o f th e angle s o f th e incidenc e an d refractio n o f th e
light ra y (Fi g 5.1) , s o tha t i f v ; i s th e spee d o f ligh t i n th e uppe r
medium, an d v r its spee d i n th e lowe r medium , the n v r/v; = k ( a con -
stant), an d AH/H F or si n i/sin r  =  vr/v;. Now thi s i s the for m i n whic h
Descartes woul d giv e the law in the Dioptrique,  bu t hi s demonstratio n
of th e la w there , whic h i s fro m basi c principle s o f physica l optics , i s
quite inadequate, to such a degree that most commentators no w conside r
this a n implausibl e route o f discovery , and a  number o f attempts hav e
been mad e t o reconstruc t a  rout e whic h i s independen t o f Descartes '
own demonstratio n i n th e Dioptrique.^  I n particular , i t seem s likel y
that Descarte s dre w o n th e traditio n o f perspectivis t optics an d ha d a
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FIG. 5- z

geometrical proo f o f the la w o f refractio n befor e he ha d formulate d a
physical theor y t o accoun t fo r it . Ho w h e mad e th e discover y i s a n
open question , however . On e very plausible reconstruction ha s been set
out b y Schuster,25 who notes the fact that , in the perspectivis t tradition ,
it is a cosecant rathe r tha n the trigonometrically equivalen t sine version
of th e la w tha t i s offered . Th e tw o earlie r discoverie s o f th e la w
(unknown to Descartes) , in the work o f Harriot (^.1598 ) and Sne l (mid-
i6zos), resul t i n the cosecan t version , as does th e accoun t o f Mydorg e
in a letter to Mersenn e o f the early i63os,26 and this suggest s that there
is a  commo n startin g point , perhap s i n traditiona l writing s o n optics ,
for thei r rout e t o th e discover y o f the law . Indeed , Mydorge' s accoun t
of th e la w o f refractio n show s a  relianc e o n th e traditiona l procedur e
for th e locatio n o f imag e places , whic h suggest s no t onl y a  specifi c
traditional sourc e bu t a  fairl y plausibl e rout e o f discovery . Thi s i s of
particular interes t becaus e Mydorge an d Descarte s worke d togethe r o n
optical problem s i n th e mid-162,05 , an d Mydorge' s accoun t possibl y
provides a n insigh t int o Descartes ' thinkin g a t a n earlie r stage .

In Propositio n I  of hi s repor t (se e Fig. 5.2,) , tha t concerne d wit h th e
law of refraction, Mydorge set s ou t to sho w that , given an incident ray
(FE) refracte d a t a  surfac e AE B an d th e refracte d ra y (EG) , and s o
being give n th e angl e o f incidenc e (CEF ) and th e angl e o f refractio n
(GED), on e ca n fin d th e refractio n o f an y othe r inciden t ra y (HE) .
First, on e describe s a semi-circl e (ACB) of an y radiu s (EB ) around E ,
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FIG. 5. 3

the circumferenc e cutting E F a t F  an d H E a t H . Then , I F i s draw n
parallel to AB , and fro m I , where I F intersects the semi-circl e ACB, IG
is droppe d paralle l to CE . IG wil l cut E G a t poin t G . E G then act s a s
the radiu s o f th e semi-circl e LDZ t o b e draw n aroun d E . Th e wa y i s
now clea r t o finding the require d refraction o f HE: dra w H M paralle l
to BA, and from point M , th e intersection o f HM an d semi-circl e ACB,
drop a  lin e paralle l to CED . Thi s paralle l line MN wil l intersec t LD Z
at poin t N . Th e require d refracte d ra y i s then EN . Th e proo f work s
on th e principl e o f th e constan t rati o o f radi i o f tw o unequa l circles ,
and i n it s trigonometri c for m amount s t o a  proo f tha t cose c i/cose c
r =  r!/r2.

Schuster's reconstructio n o f th e rout e t o th e discover y o f th e cose -
cant la w of refraction draw s o n two well-know n traditiona l principles .
The firs t i s th e principl e o f locatio n o f imag e places , whic h ha d bee n
used sinc e antiquity . Tak e tw o optica l medi a separate d b y the surfac e
AOB (Fig. 5.3), the lower medium being the denser. To locate the image
of th e poin t E  on e mus t exten d th e refracte d ra y O F int o th e lowe r
medium an d mar k it s intersection wit h EG , the norma l fro m E  to th e
surface AOB . Th e imag e i s the n t o b e foun d a t I . Th e par t o f thi s
technique that i s of particula r interes t to u s here is the constructio n o f
EG, name d th e 'cathetus' . Th e secon d principl e derive s from a  feature
of th e refractometer , illustrate d i n th e work s o f Ptolem y an d Alhazen .
Take th e cas e o f Ptolemy' s refractomete r (Fig. 5.4). This comprise s a
bronze dis c ABCD, which ha s a  fixed sight at E  and movabl e sights a t
Z an d H  whic h ar e adjustabl e alon g the circumference. Imagine a case
where on e i s concerned with refractio n o f a  ra y fro m wate r to air . The
disc is placed on th e surfac e o f the wate r so that DE B lies exactly along
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FIG. 5. 4

the surface . The n on e sight s alon g Z E a t a n angl e o f incidenc e AE Z
and move s H unti l i t coincide s with th e lin e o f sight . Th e pat h o f th e
refracted ra y emanatin g from th e objec t poin t H  i s then give n by ZE ,
EH.

Both th e principl e o f imag e locatio n an d th e principl e behin d th e
refractometer operat e wit h th e cathetus , an d on e o f Ptolemy' s figure s
supplies the cathetus . Moreover , th e diagra m illustratin g the principle
of th e refractomete r is such tha t i t i s easy to conceiv e o f objec t point s
located o n a  circl e equidistan t fro m th e poin t o f refraction . The com -
bination o f thes e tw o i s highl y suggestiv e an d ma y hav e prompte d
further investigatio n o f th e line s i n triangl e IO E (Fig . 5.3) , which i n
turn ma y have been what cause d Harriot, Snel , Mydorge, an d perhap s
Descartes t o hi t upo n th e constan t rati o o f OI to EO . Th e postulate d
route t o th e discover y o f th e la w would , i n Schuster' s account , the n
involve the following elements: first, the assumption tha t the image rule
is bot h vali d and revelator y of th e phenomeno n o f refraction ; second ,
the plottin g o f empirica l dat a o n angle s o f incidenc e an d refractio n
derived fro m Ptolem y via Witelo (w e have a record o f Descartes copy -
ing ou t Witelo' s refractio n tables 27), o r fro m ne w observations ; third ,
the applicatio n o f the imag e rul e t o th e ray s s o plotted , 'thu s leadin g
to th e discover y tha t i f th e objec t point s ar e take n t o li e o n th e cir -
cumference o f a  give n circl e abou t th e poin t o f incidence , the n th e
calculated imag e places li e roughly on anothe r smalle r circle abou t th e
point o f incidence'. 28 Mydorge' s accoun t i n Propositio n I  of hi s repor t
is quite consistent with hi s having come to the law by these means: not
only i s the la w give n in th e for m whic h employ s the constan t ratios of
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FIG. 5. 5

two unequa l circles , bu t i t als o construct s refracte d ray s b y workin g
backwards fro m thei r suppose d imag e points. 29

This reconstructio n o f Descartes ' discover y o f th e la w o f refractio n
is not th e onl y one, an d Shea , following a  suggestion of Costabel's , ha s
offered a n alternativ e reconstructio n whic h i s equall y plausibl e an d
more direct , fo r i t suggest s tha t Descarte s move d straigh t t o th e sin e
version.30 Descarte s wa s extremel y reluctan t t o divulg e th e sin e la w
to anyone , bu t i n a  lette r t o Ferrie r o f 1 3 November 162 9 h e tell s hi m
of a  practica l wa y o f measurin g refraction . She a argue s tha t thi s pro -
cedure migh t provid e a n indicatio n o f ho w Descarte s discovere d th e
law. Th e procedur e tha t Descarte s provide s i s als o describe d i n th e
Dioptrique: a  ra y A B enters a  pris m HB P an d emerge s alon g B I (Fig .
5.5). To measur e th e angl e o f refractio n an d incidenc e a t B , Descarte s
would hav e adde d CE , the norma l a t B , which i s perpendicular t o BP.
As She a point s out , i t i s a  shor t ste p fro m thi s t o th e realizatio n tha t
HI is  sin  r  and O I sin  / . We simpl y join HO,  and  sinc e BH  = BO, HO
is paralle l t o CE . AB is parallel t o HI , an d henc e ZAB C =  ZOHB, an d
ZEBI = ZBOH. Hence ZHO I =180° -  si n r. Since the ratio of the sines
of tw o interio r angle s o f a  triangl e i s equa l t o th e rati o o f th e side s
opposite, si n HOI/sin OH I = HI/OI, o r sin 180° -  r/si n i  = HI/OI. But
sin 180° - r = sin r, therefore sin r/sin i - HI/OI. In short, the constant
ratio o f refraction fo r a  given material , it s refractive index , i s the rati o
of th e sin e o f incidenc e t o th e sin e o f refraction .

Descartes covere d hi s track s o n th e questio n o f hi s discover y o f th e
law, an d w e canno t establis h an y reconstructio n wit h certainty , no r
can w e establis h whe n th e la w wa s discovered , excep t tha t i t wa s
unlikely to hav e bee n befor e 162 6 and wa s certainl y befor e mid-i62,5> .
But ther e i s now a  consensu s tha t Descartes ' ow n accoun t o f ho w h e
discovered th e la w i s no t t o b e trusted , an d tha t th e physica l under -
pinnings o f hi s accoun t cam e afte r h e ha d discovere d it , rathe r tha n
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before, a s he would hav e us believe. The question of how fa r Descartes '
thinking had progresse d o n th e physica l nature o f light by this stag e is
an ope n one . Th e firs t par t o f Le  Monde  develop s a  comprehensiv e
theory of light, and i t relies upon a number of developments in Descartes'
thought abou t th e physica l natur e o f ligh t an d it s geometrica l behav-
iour. B y 1630 , Descarte s ha d no t onl y formulate d th e sin e la w o f
refraction, bu t ha d als o worke d ou t a  rudimentar y physica l optics .
These wer e onl y presented i n a  publishe d form i n 1637 , th e forme r i n
the Dioptrique,  an d th e latte r i n the Meteors.  A n almos t tota l lac k of
material make s i t impossibl e to provid e anythin g mor e tha n a  specu -
lative sketch of the developmen t of Descartes ' accoun t o f light between
1626 an d 1630 . A s we shal l se e below, however , i n th e late r versio n
of Rul e 8  o f th e Regulae,  which ma y dat e fro m a s earl y as 162. 6 an d
is certainl y n o late r tha n 162,8 , h e indicate s tha t h e alread y ha s a n
account o f th e physica l natur e o f light .

We hav e tw o clue s a s t o th e natur e o f th e account : hi s us e o f th e
term 'action'  i n referring to the physical nature of light in the Regulae, 31

and hi s attemp t t o explai n hi s accoun t o f th e natur e o f ligh t usin g a
statical analogy with a bent arm balance that he described to Beeckman,
and whic h Beeckma n describes i n a  shor t fragmen t i n hi s diar y entry
for 8  Octobe r i62,8. 32 'Action''  i s a  technica l term i n Descartes . I n th e
Dioptrique, light  i s construed no t a s a n actua l motion , bu t rathe r a s
the action  o r tendenc y t o motio n o f luminou s bodies . Ther e ar e a
number o f reasons why Descarte s thinks of light in terms of a tendency
to motio n rathe r tha n a s a  motion , which w e shal l loo k a t whe n w e
come to his account of physical optics in Le Monde. Such an approach
suggests the modellin g of the natur e o f ligh t on statics , an d henc e i t is
not surprisin g tha t h e shoul d describ e i t i n terms derive d fro m static s
to Beeckman . It i s also wort h notin g tha t th e Beeckma n fragment sug -
gests a sine version of the law , and i t is possible that Descartes is trying
to formulat e a  gros s macroscopi c analog y fo r this. 33

The physica l mode l o f ligh t tha t Descarte s develop s betwee n 162, 6
and 163 0 has a further distinctiv e feature. Like all mechanistic thinking
in th e firs t hal f o f the seventeent h century, i t works largel y in terms of
constructing plausibl e and strikin g macroscopi c image s an d analogie s
of micro-mechanical processes. Many mechanists—Hobbes and Gassendi
being amon g th e mos t notabl e i n thi s respect—ha d grea t difficult y
going beyon d suc h images , bu t Descarte s di d manag e t o d o this .
Nevertheless, such image s still  play a  very critical rol e i n hi s thinking ,
and hi s analog y o f a  tenni s bal l bein g reflecte d of f a  canvas , an d
penetrating a  canvas and havin g its speed altered a s a result, shaped his
understanding o f th e physica l processes involve d in th e reflectio n and
refraction o f ligh t rays . This imag e stood i n fo r a  ful l physica l theory
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until Descarte s wa s abl e t o develo p one , an d wa s i n som e respect s
mistaken for a  physical theory. Consequently , whe n Descarte s suggest s
in the Regulae  that he has a  physica l optics lyin g behind hi s geometri -
cal optics , w e canno t assum e tha t h e ha s muc h mor e tha n som e in -
gredients fo r a  physica l optic s togethe r wit h som e ver y strikin g an d
plausible but essentially limited images modelling microscopic processes
on macroscopi c ones .

Mersenne, Mechanism , an d th e Proble m
of Naturalis m

Around 1626 , Descarte s becam e concerne d agai n wit h genera l ques -
tions o f method . H e ha d pu t hi s earl y attempt s a t th e formulatio n of
an accoun t o f metho d t o on e sid e i n 1620 . H e return s t o thes e wit h
great enthusias m in 162 6 or 1627 , adding to an d reworkin g hi s earlier
'Rules', an d transformin g th e whol e exercis e int o somethin g rathe r
different fro m wha t h e ha d envisage d i n lat e 161 9 an d 1620 . Indeed ,
one par t o f hi s ne w accoun t woul d b e somethin g lik e a  reworkin g o f
his earl y 'universa l mathematics' , albei t muc h transformed . Tha t
Descartes returne d t o th e Regulae  wit h greatl y renewed vigou r i s evid-
ent, bu t why ? Ther e wa s n o indicatio n i n 162 0 tha t h e intende d t o
continue with it . Quite the contrary, havin g set out the Rules, Descarte s
simply abandoned them an d devote d himself to specifi c studie s in optic s
and algebra .

The later Regulae are devoted to the question o f cognition. Descartes '
concern i n Rul e 12 , fo r example , i s with perceptua l cognition , an d i t
might b e though t tha t i n thi s wa y h e i s followin g u p hi s optica l dis -
coveries. I  believ e h e i s doin g this , bu t i t ca n onl y b e par t o f th e
explanation, becaus e hi s optica l discoverie s ha d bee n i n geometrica l
optics, wherea s i n Rul e 1 2 h e i s concerne d t o se t ou t a  speculativ e
account o f physica l optic s an d t o incorporat e thi s int o a  n o les s
speculative accoun t o f th e natur e o f visua l cognition. Th e motivatin g
idea behin d this , a s w e shal l see , i s mechanism : wha t Descarte s i s
concerned t o provide , abov e all , i s an accoun t o f ho w ou r perceptua l
image of a mechanistic world i s formed, and ho w th e process b y which
this perceptua l imag e i s constructe d ca n itsel f b e accounte d fo r i n
mechanistic terms . Descarte s ha d bee n committe d t o a  practica l for m
of mechanis m i n 1619/20 , i n hi s work wit h Beeckman , an d thi s too k
the for m o f a  reconstruction o f physical problems i n micro-mechanica l
terms. Tha t was somethin g quit e differen t fro m wha t wa s bein g envis-
aged her e in the late r Rules . Here h e is concerned not wit h a  piecemeal
mechanism, bu t wit h th e formulatio n o f a  genera l natural philosophy,
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an altogethe r mor e ambitiou s programme and , mor e importantly , on e
with very differen t aims , resources, and even to some extent motivation .

Mechanism a s a general natural-philosophical position was developed
in th e mid-162.0 5 b y Mersenne , initiall y in tw o works , bot h o f which
appeared i n 162,3 : Quaestiones  celeberrimae,  and (wha t i s i n effec t a
supplement to this ) Observationes  e t emendationes. 34 Th e ai m o f these
two treatise s wa s t o provid e a  detaile d refutatio n o f a  numbe r o f
heretical doctrine s an d practices , man y o f which ha d see n a  reviva l in
the Renaissance , includin g sorcery , cabbalism, naturalistic psychology,
astrology, alchemy, and the doctrine of a world soul . The very fact tha t
naturalistic psychology wa s include d along wit h sorcery , fo r example ,
should serv e to aler t u s t o th e fac t tha t th e contras t Mersenn e wishes
to dra w i s no t betwee n th e scientifi c an d th e credulou s (althoug h h e
will criticiz e som e specifi c areas , suc h a s sorcer y an d cabbalism , a s
being credulous) , but rathe r betwee n the orthodo x an d th e heretical. 35

Mersenne advocate s mechanis m no t a s a n alternativ e t o scholasti c
Aristotelian natural philosophy, bu t as a reaction to what can generally
be referre d t o a s 'renaissanc e naturalism' .

'Naturalism' i s a ter m tha t cover s a  numbe r o f apparently disparat e
themes, an d Willia m Hin e ha s pointe d ou t tha t w e shoul d no t ru n
together renaissance naturalism, which i s 'neo-Aristotelian, leans towards
determinism, wil l hav e nothin g t o d o wit h supernatura l powers , an d
tries t o explai n miracle s b y appealin g t o natura l phenomena' , an d
renaissance magic , whic h i s 'Neoplatonic , emphasize s man's freedom,
too readil y attribute s event s t o angel s o r demons , an d mixe s i n to o
much religiou s language'.36 But the situatio n i s not s o straightforward.
For on e thin g w e mus t a t leas t distinguis h betwee n supernatura l an d
natural magic, 37 and the latter , whic h concerns itsel f wit h th e activities
and use of naturally occurring but hidde n or occul t powers (suc h as the
power o f certain combination s o f herb s t o hea l wounds ) come s firmly
within th e categor y o f naturalism. An d ther e i s a deeper  proble m wit h
this separation , fo r ther e i s a  sense in which bot h naturalism (take n as
including natural magic ) and supernatural magic derive from a  particular
kind o f understandin g o f natur e whic h i s exactl y wha t Mersenn e i s
questioning. I n as much a s supernatural magic appeal s t o supernatura l
powers othe r tha n God—suc h a s th e star s i n variou s form s o f astra l
magic, fo r example—belie f i n i t would , i n Mersenne' s view , simpl y be
projecting supernatura l power s o n t o thing s tha t d o no t hav e thes e
powers, du e t o a  genera l phenomeno n tha t underlie s bot h kind s o f
doctrine, namely a  blurrin g of the distinctio n betwee n th e natura l an d
the supernatural . I n the on e case thi s result s i n a  tendency to den y the
very existenc e o f the supernatural , in the othe r t o mistak e the natura l
for th e supernatural . I n bot h cases , th e roo t proble m derive s fro m a
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tendency to se e nature a s bein g ful l o f al l kinds of powers, an d i n both
cases i t result s in th e trul y supernatural bein g effectively lef t ou t o f th e
picture. Naturalism , broadl y defined , i s th e doctrin e tha t th e trul y
supernatural (Go d alone ) doe s no t nee d t o b e invoke d t o explai n a
whole rang e o f event s i n whic h i t wa s traditionall y though t t o b e
required. Whether th e explanation s offere d i n place o f traditional one s
are naturalistic or quasi-supernatura l is not th e key issue for Mersenne :
the ke y issu e i s th e exclusio n o f th e (genuinely ) supernatural . Thi s i s
the characteristi c featur e o f naturalis m fo r him , an d i t i s thi s tha t
makes i t a  threa t t o establishe d religion, an d henc e somethin g t o b e
opposed a s strongl y a s possible .

Mersenne sa w that a  return t o th e Aristotelian conception o f nature
that ha d s o well serve d medieva l theologians an d natura l philosopher s
was no t goin g to b e successful i n countering these forms of naturalism .
He di d no t rejec t scholasti c Aristotelianis m a s such , an d h e wishe d t o
defend a  number of tenets that it held dear, especially the clear separation
of th e natura l an d th e supernatural , th e persona l immortalit y o f th e
soul, an d th e rejectio n of determinism. All of these had bee n challenged
in variou s way s b y renaissanc e thinkers , th e firs t mos t explicitl y b y
those who , followin g neo-Platoni c an d Stoi c sources , postulate d th e
existence o f a  worl d soul ; th e secon d mos t explicitl y b y thos e wh o
developed a  strictl y Aristotelian account o f the mind ; an d th e thir d b y
those accepte d th e claim s of astrology, whic h too k a t leas t some o f the
responsibility for human affair s awa y from bot h Go d and huma n beings
themselves. The trouble with Aristotelianism was that it had simply not
been abl e t o offe r a n effectiv e answe r t o thes e troublesom e doctrines ,
some o f which ha d bee n explicitly condemned b y the Latera n Counci l
in 1513 , an d th e proble m la y largel y i n th e fac t tha t man y o f thes e
doctrines wer e defensibl e o n Aristotelia n grounds . Th e tw o deepes t
challenges derive d fro m th e ide a tha t nature , o r more strictl y speakin g
matter, wa s i n som e way essentiall y active. Thi s ha d consequence s fo r
how natur e wa s t o b e understood, an d fo r ho w th e huma n bein g was
to b e understood . O n th e firs t question , renaissanc e naturalis m ha d
undermined th e shar p lin e that medieva l philosophy an d theolog y ha d
tried t o dra w betwee n th e natura l an d th e supernatural . Aristotl e ha d
thought o f natural things and processes on a biological model, construin g
change teleologically , for example , an d thi s gav e natura l processe s a n
organic feel . Th e Stoic s ha d gon e furthe r an d offere d a  conceptio n o f
the cosmos as a living organism, somethin g which, while it was probably
originally a  developmen t o f Aristotelianism , late r cam e t o b e take n
over fro m th e Stoic s b y neo-Platonists , an d i t wa s a  conceptio n tha t
was par t o f man y renaissanc e treatment s o f nature . I t encourage d a
picture of nature as an essentially active realm, containing many hidden
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or 'occult ' power s which , whil e the y were b y definitio n no t manifest ,
could nevertheles s be tappe d an d exploite d i f only on e coul d discove r
them. Such powers ofte n acte d a t a  distance—magneti c attraction wa s
a favourit e example—rathe r tha n throug h contact , an d wha t on e was
usually dealing with were powers that brought to light connections an d
affinities tha t wer e no t explicabl e in a  traditiona l way , Aristotelia n o r
otherwise. Tak e th e cas e o f th e actio n o f herba l remedie s i n healin g
wounds: wha t possibl e connection coul d some particular lower form of
plant lif e hav e with huma n tissu e such tha t i t could hea l it? The othe r
side o f the coi n wa s a  conception o f Go d a s part o f nature , as infuse d
in nature, an d no t a s something separate fro m Hi s creation : somethin g
like a  paga n 'Mothe r Nature' . Thi s encourage d highl y unorthodo x
doctrines tha t tende d i n th e directio n o f pantheism , th e modellin g of
divine power s o n natura l ones , an d s o on . Wors t o f all , i t opene d u p
the ver y delicat e questio n o f whethe r apparentl y supernatura l phe -
nomena, suc h a s miracles , o r phenomen a whic h offere d communio n
with God, such as the sacraments and prayer, could perhaps be explained
purely naturalistically , perhap s i n psychologica l terms , a s Telesi o ha d
been arguing . Th e problem s wer e exacerbate d b y a  correlativ e nat -
uralistic thesis about the nature of human beings , which we can refer t o
as mortalism, whereb y th e sou l i s not a  separat e substanc e but simpl y
the 'organizin g principle ' o f th e body , tha t is , somethin g wholl y im -
manent i n th e matte r o f th e body . I t di d no t matte r muc h whethe r
mortalism wa s advocate d i n its Averroistic version, where the intellec t
is i n n o wa y persona l becaus e mind o r soul , lackin g an y principl e of
individuation i n it s ow n right , canno t b e apportione d on e t o eac h
living huma n body , o r whethe r i t wa s advocate d i n it s Alexandria n
version, wher e th e sou l i s conceive d i n purel y functiona l terms ; i n
either case, personal immortality is denied, and its source in both versions
is Aristotl e himself. 38

Mersenne see s the sourc e o f both naturalis m and mortalis m a s lying
in the construal o f matter a s being in some way active , and hi s solution
is t o offe r a  metaphysica l versio n o f mechanism , th e cor e doctrin e o f
which i s that matte r i s completely inert . Th e threa t t o establishe d re -
ligion pose d b y naturalis m an d mortalis m i s a  radica l on e whic h ha s
countless ramifications , and Mersenne' s solutio n i s to cu t the m of f a t
the root , by depriving them o f the conceptio n o f matter o n which they
thrive. I f there i s no activit y in matte r the n th e supernatura l wil l have
to b e invoked t o explai n an y activity . I n criticizin g the variou s forms
of naturalism , Mersenn e point s t o th e credulit y o f man y form s o f
renaissance thought , an d h e extol s th e virtue s o f mechanis m fo r a
quantitative understandin g of nature ; wha t i s fundamentall y a t issue ,
however, i s not th e triump h o f quantitative science over credulity, bu t
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the defenc e of the supernatura l agains t appropriatio n b y the natural. 39

This defenc e i s undertake n b y makin g th e natura l real m completel y
inactive, strippin g i t no t merel y o f th e variou s sympathie s an d occul t
connections postulated b y naturalists, bu t als o o f the Aristotelian form s
and qualitie s tha t provide d th e origina l inspiratio n fo r these .

The inertness of matter i s the one characteristic featur e of mechanism
that wil l b e generall y adhere d t o i n th e seventeent h century . Othe r
features o f seventeenth-centur y mechanis m tha t hav e bee n identified 40

are considerabl y les s fundamenta l tha n th e inertnes s o f matter . Th e
doctrines that al l explanations mus t b e in terms o f the size , shape , an d
motion o f corpuscles , an d tha t occul t qualitie s canno t b e invoke d i n
explanations, fo r example , bot h hav e thei r metaphysica l rational e i n
the inertnes s o f matter . Moreover , w e canno t associat e mechanis m
with a  quantitativ e physics , fo r mos t mechanis t natura l philosoph y i n
the firs t hal f o f th e seventeent h centur y wa s almos t completel y qual -
itative, consistin g almos t entirel y i n providin g a  plausibl e mechanis t
pictorial representatio n of natural processes (e.g . Hobbes and Gassendi) ,
and, wit h th e exceptio n o f Descartes ' wor k (an d Beeckman' s ver y
piecemeal writings) , in the first half o f the seventeent h centur y the tw o
great contributors to mathematical physics are either explicitly naturalis t
and anti-mechanist (Kepler) , or neutral on the issue (Galileo).41 In short,
despite th e fac t tha t mechanis m promote d th e idea l o f a  quantitativ e
approach, i t wa s neithe r necessar y no r sufficien t fo r a  mathematica l
physics. It s core lie s i n it s commitment t o th e inertnes s o f nature , an d
this i n turn i s due to it s ability to mar k a  clear separatio n betwee n th e
natural an d th e supernatural.

When Descarte s come s t o investigat e the metaphysica l foundation s
of mechanism in his work o f the 1630 5 and 16405 , his programme wil l
be in many ways a detailed and sophisticated developmen t o f Mersenne's .
In th e late r Regulae,  however , h e i s no t concerne d wit h suc h meta -
physical questions . Bu t thi s doe s no t mea n tha t h e treat s mechanis m
merely a s a  preferre d mod e o f solvin g problem s i n physics . O n th e
contrary, h e defend s mechanis m i n a  ver y genera l way , showin g ho w
a mechanisticall y conceive d worl d could , despit e appearances , giv e
rise t o ou r perceptua l imag e o f th e world . I n thi s respec t h e i s in ful l
agreement wit h Mersenn e o n th e questio n o f naturalisti c construal s o f
the world , an d ther e ar e a  number of implici t criticism s o f naturalism .
But he also treats cognition i n a mechanistic way. Given that Mersenne's
response t o mortalism ha d bee n the same as that to naturalism proper ,
namely to establis h the inertness of matter, i t follows that man y bodil y
functions tha t ha d previousl y been treate d organicall y woul d no w b e
dealt wit h in mechanistic terms, an d i n thi s sense Descartes' accoun t is
fully i n accor d wit h Mersenne' s programme . Bu t Mersenn e ha d don e
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little mor e tha n identif y wha t h e thought th e roo t proble m wa s i n the
case o f mortalism , an d h e ha d give n n o indicatio n a s t o ho w a
mechanistic conception o f the body might replace the elaborate organi c
conception tha t ha d traditionall y bee n accepted .

On thi s traditiona l conception , on e ca n distinguis h betwee n th e
'organic' and th e 'intellective ' souls . The former , which was essentially
embodied i n physica l organs , regulate d lif e function s i n bot h plant s
and animals , and , i n th e cas e o f animals , regulate d everythin g fro m
respiration u p to reasoning , memory , and cognition . Th e latter , whic h
was generall y considered no t t o requir e physical organs , wa s th e sea t
of th e intellec t and th e will. 42 The distinctio n ha d alway s been a prob -
lematic one in the sens e that there wa s littl e agreement on th e relatio n
between th e kin d o f cognitiv e grasp afforde d b y th e corporea l organ s
and tha t afforde d b y th e intellectiv e soul. Aquinas , i n particular , ha d
tried t o provid e a  detaile d accoun t o f thi s relation , arguin g tha t th e
material o n whic h th e intellec t works mus t deriv e from ou r corporea l
faculties: in other words , the body, via the senses , provides the material
which i s the basi s fo r al l knowledge . Bu t s o a s no t t o mak e i t wholl y
dependent upo n the corporeal faculties , he argues that once the intellect
has successfull y applie d itsel f t o thi s material , i t transcend s th e mean s
by whic h i t ha s arrive d a t it—namel y th e ratiocinativ e processe s o f
imagining, remembering , and inferring—an d understand s i t b y mean s
of a  direc t intuitiv e grasp , annihilatin g th e corporea l origin s o f th e
material.43

The problem s are , i f anything , exacerbate d with th e attemp t t o re -
place th e traditiona l conceptio n wit h a  mechanis t one , an d tw o ne w
difficulties ar e added . First , the organi c soul canno t b e counted par t of
matter, sinc e thi s woul d b e t o rever t t o naturalism , bu t no r ca n i t be
treated a s pure mind , sinc e thi s i s the preserv e of th e intellectiv e soul.
Consequently, the organic soul must either be apportioned betwee n the
intellective sou l an d th e mechanically-conceive d body, o r i t mus t b e
absorbed int o th e body , o r i t mus t b e abolishe d altogether . Secondly ,
the intellective soul tended to be identified wit h the soul of Christianity,
which enjoy s persona l immortality . But there is a problem abou t where
it i s to b e placed in Mersenne' s schem a o f supernatural versus natural:
this i s problematic becaus e th e division , which mirror s th e divid e be-
tween th e activ e an d th e inert , seem s t o allo w th e inclusio n o f Go d
alone i n th e supernatural . I f th e min d i s place d i n th e real m o f th e
natural then i t become s passive and inert , whereas i f it i s placed i n th e
realm of the supernatura l it wil l be difficul t t o distinguis h it from God .
Both of these questions , an d especiall y the issu e of the intellectiv e soul,
turn ou t t o b e deeply problematic, and the y arise because of the belie f
that mortalis m and naturalis m have a  commo n sourc e and nee d to b e
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answered b y th e sam e doctrine , mechanism . Mechanis m wa s devise d
specifically a s a  respons e t o naturalis m proper , however , an d it s con -
cern t o kee p the natura l an d th e supernatura l distinc t i s not obviousl y
relevant o r appropriat e t o th e questio n o f mortalism .

Although h e doe s no t dea l wit h th e proble m o f the intellectiv e soul
in the late r Regulae,  Descartes wil l be concerned ther e wit h th e exten t
to whic h th e bod y ca n b e construe d mechanically . I t i s importan t t o
realize tha t thi s concer n doe s nothin g t o furthe r th e programm e o f
posing physical problems in a  quantitative way, le t alone solving them;
it is quite irrelevant to the kind of practical considerations tha t motivate d
Beeckman's mechanism, fo r example . Bu t neither can i t b e seen a s part
of som e metaphysica l enterpris e i n whic h Descarte s i s beginnin g t o
explore th e mind/bod y problem , fo r n o suc h metaphysica l considera -
tions ar e raised . What motivate s Descartes ' mechanizatio n o f the bod y
in th e Regulae  i s neither o f these . I t is , I  try t o show , somethin g tha t
is muc h mor e connecte d wit h th e ide a o f th e inertnes s o f matter .

The Retur n t o th e Regulae,  i6z6

When Descarte s abandone d th e Regulae  i n 1620 , h e ha d drafte d th e
first eleve n Rules ; bu t on e o f them , Rul e 8 , i s i n it s fina l for m a
composite o f materia l apparentl y writte n a t differen t times , an d i t
provides u s with th e join , s o to speak , betwee n th e ol d Rule s an d th e
new. A s Webe r ha s show n i n detail , i t seem s bes t t o conside r i t a s
comprised o f fou r parts : 8A , th e firs t paragraph ; 8B , th e titl e an d
second paragraph ; 8C , the next three paragraphs; an d 8D , the remain -
der o f th e Rule. 44 Part s 8 A an d 8 B are no t quit e mutuall y consisten t
and ar e therefor e unlikel y to represen t a  continuou s text , bu t ther e i s
every indicatio n tha t the y dat e fro m th e tim e o f th e earl y Rules , an d
the inconsistencie s ar e o f relativel y minor interest . Wha t i s o f muc h
more interes t i s the shif t fro m 8A/ B to th e matur e part s o f th e Rule ,
for i n thi s transitio n w e ca n gai n som e insigh t int o ho w Descartes '
thinking underwen t a  ver y significan t shift . Th e earl y Rule s wer e
dominated b y methodologica l concerns , an d abov e al l wit h th e ques -
tion o f wha t constitute s compellin g evidenc e fo r somethin g an d ho w
we com e b y such evidence . The firs t o f these question s wa s deal t wit h
largely i n term s o f th e doctrin e o f intuitio n an d tha t o f clea r an d
distinct idea s associate d wit h it . Thes e doctrines , a s I  hav e indicated ,
had thei r sourc e i n a  rhetorical-psychologica l theor y o f cognition. I t is
on thi s centra l issu e o f cognitio n tha t th e majo r development s no w
take place , a s Descarte s investigate s th e natur e o f cognitio n i n muc h
greater detail , focusin g o n ho w cognitio n occur s an d wha t kind s o f
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things can b e cognized. As I hope t o show , the rhetorical-psychologica l
theory wa s no t abandone d i n th e late r Regulae.  Fa r fro m it : it s dis -
tinctive cor e ide a o f vivi d an d palpabl e representatio n become s th e
basis fo r a n elaborat e theor y o f cognition .

Rule 8 C offer s tw o 'illustrations ' o f Descartes ' method . Th e firs t
construes th e discover y o f th e la w o f refractio n an d th e anaclasti c i n
terms o f hi s 'method' . Give n wha t w e hav e see n t o b e th e probabl e
route t o the discover y of these, Descartes ' ow n reconstructio n i s wort h
examining, no t s o much i n order t o sho w u p hi s 'cover story ' for wha t
it is , bu t i n orde r t o tr y an d thro w som e ligh t on th e thinkin g behin d
his construction o f a  method o f discovery . H e start s wit h th e questio n
of th e mathematica l discover y of th e anaclasti c (rememberin g that th e
anaclastic wa s o f muc h greate r immediat e practica l significanc e tha n
the la w o f refraction o n whic h i t depends, because i t had th e potentia l
to enable one to produce lense s free o f the aberrations that had dogge d
the developmen t o f instrument s suc h a s th e telescope) . We ca n glea n
from Rule s 5  an d 6 , h e tell s us , tha t 'th e determinatio n o f thi s curv e
depends o n th e proportio n tha t th e angle s o f refractio n bea r t o th e
angles of incidence'. But mathematics wil l not tell us what this proportio n
is, nor ca n on e lear n i t fro m th e writing s o f philosophers ; nor , finally ,
from simpl e sense experience , fo r thi s las t would violat e Rule 3 , which
instructs u s to rel y only o n thos e thing s that w e can gras p clearl y an d
distinctly.

Let u s star t wit h th e questio n o f ho w Rule s 5  an d 6  ar e suppose d
to hel p u s realiz e tha t discover y o f th e anaclasti c depend s upo n th e
nature o f refraction . Rul e 5  tell s u s tha t w e mus t resolv e comple x
propositions int o simpl e ones . Certainl y hindsigh t show s tha t th e na -
ture o f th e anaclasti c i s dependen t o n th e natur e o f refraction , an d
anyone alread y knowledgeable i n geometrical optic s woul d understan d
this i n advance ; bu t Rul e 5  clearly offer s littl e hel p t o th e uninitiated ,
or t o thos e wh o migh t thin k o f th e matte r ver y differently , perhap s
assuming somethin g ver y differen t fro m th e geometr y o f refractio n t o
be th e relevan t simpl e proposition . An d indeed , a s w e hav e seen ,
Descartes realize s this in the early Rules, especially Rule 10, advocatin g
prolonged practic e i n dealin g wit h problem s tha t hav e alread y bee n
solved, s o tha t on e ha s a  mode l t o follow , a s i t were. 45 Thi s i s als o
worth bearin g in mind i n the cas e of Rule 6, which goe s ove r the sam e
material, an d whic h agai n look s ver y unhelpfu l i f we assum e tha t th e
Rule is directed to someon e starting investigations in an area lik e optic s
from scratch . I t i s true tha t i f we assum e tha t thes e Rule s ar e directe d
to thos e alread y familia r wit h th e detaile d work o f other s i n the area ,
we stil l d o no t ge t th e kin d o f guidanc e tha t woul d guarante e results,
but ther e i s no reaso n t o thin k tha t Descarte s i s claiming this . Rather ,
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he seem s t o b e maintaining tha t i t i s only i f one's investigation s ar e i n
conformity wit h th e Rule s tha t on e wil l succeed. 46 Thi s certainl y ha s
some plausibility , but doe s i t hav e an y rea l bite ? I  think th e bes t wa y
to constru e wha t i s bein g claime d her e i s a s follows : on e mus t ap -
proach problem-solvin g b y reducing comple x problem s t o thei r simpl e
ingredients, an d on e wil l lear n ho w t o d o thi s b y workin g throug h
problems tha t other s hav e alread y solved , bu t als o on e wil l lear n t o
recognize th e simpl e ingredients in many cases by virtue of having ha d
the practice i n problem-solving. I n other words , recognizin g th e simpl e
elements i s a skill . If this kin d o f clai m does hav e bite , i t surel y comes
in Rul e 9 , wher e w e ar e tol d tha t wha t wa s i n fac t th e traditiona l
naturalist construa l o f magnetis m i s mistaken , becaus e i t take s some -
thing a s primitive , namel y magneti c attraction , whic h i s no t i n fac t
primitive a t all . Th e cas e i s a n especiall y contentiou s one , fo r th e
naturalists tended t o mode l natura l phenomen a generall y on magneti c
attraction (amongs t othe r occul t powers) , thereb y underminin g an y
attempt t o accoun t fo r suc h attractio n i n term s o f contac t forces .
Descartes' objectio n ca n b e fille d ou t a s maintainin g tha t experienc e
in othe r area s o f physic s show s tha t somethin g lik e a  corpuscular -
mechanical explanatio n o f physica l phenomena goe s wel l beyon d any -
thing th e naturalist s wer e abl e t o offer , an d tha t suc h a n approach ,
which involve s understandin g physica l phenomen a i n term s o f micro -
scopic corpuscle s exhibitin g instantaneou s tendencie s t o motio n (th e
precise detail s d o no t matter) , provide s th e rea l basi c term s o n whic h
explanations mus t rest : th e proble m wit h th e naturalists ' accoun t i s
that the y hav e faile d t o reduc e th e proble m t o it s simples t elements .
This coul d b e littl e mor e tha n a  promissor y not e o n Descartes ' part ,
but th e poin t i s that a  substantiv e clai m ca n b e made o n th e basi s of
apparently trivia l Rules , althoug h i t i s tru e tha t muc h o f th e wor k i s
done b y th e assumptio n tha t practica l experienc e i n problem-solvin g
has yielde d a n understandin g o f the phenomeno n o f magnetism differ -
ent fro m tha t o f th e naturalists .

After thes e methodological preliminaries , Descartes set s out ho w on e
might discove r th e anaclasti c followin g hi s Rules :

Now tak e someone wh o doe s not limi t his enquiries to purely mathematical issues ,
but, followin g Rul e i,  seeks t o discove r th e trut h o n an y questio n tha t present s
itself; i f h e i s face d wit h th e sam e difficulty , h e wil l discove r whe n h e look s int o
it: [i ] tha t th e proportio n betwee n th e angle s o f incidenc e an d th e angle s o f
refraction depend s o n change s i n thes e angle s du e t o difference s i n th e medi a
through whic h th e ray o f light passes; [2. ] that thes e changes depend o n the manner
in which th e ra y o f light traverses the whol e transparen t body ; [3 ] tha t knowledg e
of th e wa y i n which thi s takes place presupposes a knowledg e o f th e natur e o f th e
action o f light ; an d [4 ] tha t thi s i n tur n presuppose s a  knowledg e o f wha t i n
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general a  natura l powe r is—thi s bein g th e las t ter m i n th e whol e series , an d th e
most absolute . Onc e h e ha s clearl y apprehende d thi s b y intuition , h e will , i n
accordance wit h Rule 5 , return b y the sam e steps taken i n reverse order. If , at th e
second step , h e is unable immediately to determine the nature of the action of light,
he will, following Rule 7 , enumerate all the othe r natura l powers, i n order tha t the
knowledge o f one o f these othe r natura l powers ma y hel p him t o understan d thi s
one, a t least by analogy, something I  shall return to later . Having don e that , h e will
investigate th e wa y i n whic h th e ra y traverse s th e whol e transparen t body , an d
running over th e othe r point s i n orde r h e will a t las t arriv e at th e anaclasti c itself .
Though thi s ha s lon g defie d th e effort s o f many investigators , I  can se e nothing t o
prevent anyon e wh o make s us e o f ou r metho d exactl y fro m gainin g a n eviden t
knowledge o f it. 47

On thi s account , then , one  is  led ultimatel y to  an  investigatio n of  the
general nature of a natural power (potentia  naturalis),  and Rule 9 makes
it clea r tha t thi s i s to b e spelle d ou t i n term s o f th e loca l motio n o f
bodies, that is , in mechanical terms . Th e general suggestio n i s that on e
needs a n understandin g o f the physica l nature o f ligh t befor e the phe -
nomenon o f refractio n ca n b e full y understood , an d th e mor e specifi c
suggestion i s tha t thi s wil l hav e t o tak e th e for m o f a  corpuscular -
mechanical accoun t o f light . Now , a s we hav e seen , th e la w o f refrac -
tion can be elaborated withou t a n understanding o f the physical nature
of light : i t i s a  questio n o f mathematics , plu s empirica l table s o f
refractions, althoug h th e rout e t o th e discover y of th e la w i s aided b y
some very rudimentary hypotheses about th e workings o f refractometers .
Indeed, fo r al l we can tell , Descarte s ha d n o rea l understandin g o f th e
physical issues at thi s time , althoug h h e did have to han d a  number of
what wer e to be the ingredients of his final account. Ideally , an accoun t
of th e physica l natur e o f light , fro m whic h it s geometrica l behaviou r
could be deduced, would be needed, but at this stage Descartes probably
has an account o f its geometrical behaviour, together wit h a  rudimentary
and somewha t speculativ e accoun t o f it s physica l nature whic h hinges
on littl e mor e tha n a  suggestiv e analogy .

Later i n the sam e Rule , Descartes provide s a n imag e that ma y b e of
help here. He compares hi s method wit h th e procedure followe d i n the
mechanical arts , wher e artisan s mus t fabricat e the tools they wil l need .
A man startin g u p a s a smit h wil l use a large piec e o f stone o r iro n a s
an anvil , a smal l stone a s a  hamme r perhaps , a  shape d piec e o f woo d
as tongs , an d s o on . H e wil l no t the n procee d directl y t o forgin g
swords o r helmets , bu t rathe r t o makin g bette r tools , s o tha t h e can
work hi s material better . I  believ e this provide s u s with a  rather goo d
understanding of how Descarte s ma y have conceive d o f his reconstruc -
tion o f the law of refraction. Telling us how we might discove r the law ,
and th e anaclastic , i s analogou s t o tellin g someon e ho w t o forg e a
sword. Taking a  ready-made hammer and anvil , one must imitate skilled
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workmen, an d ther e ar e various rules and procedure s on e must follo w
if on e i s t o forg e somethin g worthwhile . Thes e rule s an d procedure s
can b e set out wit h hindsigh t an d ar e intende d to b e helpful i n making
swords, no t to recount irrelevan t biographical detail s about th e various
trials an d tribulation s tha t th e smit h actuall y went throug h i n startin g
his trade fro m scratch . Similarl y with Descartes ' provisio n o f rules: the
aim i s no t t o tel l u s ho w h e himsel f foun d th e la w o f refraction , bu t
how, wit h hindsight , on e shoul d g o abou t findin g suc h laws . I t i s
important tha t w e do no t conflat e thes e two : n o metho d o f discovery,
from Aristotle' s topics , throug h th e regressus  theorie s o f th e Renais -
sance, t o th e inductivis m o f th e nineteent h an d twentiet h centuries ,
ever d o this , an d w e have absolutely no reaso n t o thin k Descarte s did .

An interestin g featur e o f Descartes ' reconstructio n o f th e rout e t o
the anaclasti c i s the mov e fro m th e leve l o f geometrica l descriptio n t o
the physica l level . I hav e indicate d that , fro m hi s earlies t exercise s i n
hydrostatics with Beeckman, Descartes employed a distinctive approach
to problems . I n th e cas e o f hydrostatics , h e too k a  proble m tha t ha d
already bee n solve d i n macroscopic-geometrica l term s a s hi s startin g
point, an d trie d t o provid e a  fundamenta l redescriptio n i n micro -
mechanical terms . Late r on , i n th e D e Solidorum  Elementis,  w e sa w
him doin g somethin g analogou s i n a  purely mathematica l case , takin g
an establishe d geometrica l proo f tha t ther e ca n b e no mor e tha n five
regular Platoni c polyhedr a an d attemptin g t o provid e a  mor e genera l
algebraic proof . Now , i n th e cas e o f the la w o f refraction , we fin d th e
same kind o f exercise repeated, excep t tha t the geometrica l accoun t of
the behaviou r o f ligh t tha t wil l for m hi s startin g poin t i s somethin g
that h e ha s develope d himself , an d wha t h e i s now tryin g t o d o i s t o
go beyon d thi s t o a n accoun t o f th e physica l constitutio n o f light ,
something whic h h e believe s underlie s it s geometricall y describabl e
behaviour.

A centra l rol e her e i s playe d b y th e fundamenta l nature o f micro -
mechanical explanation . Fo r Descartes, unti l the behaviou r of light ca n
be explaine d i n suc h terms , w e hav e n o understandin g o f it . Thi s i s
both a  positive requirement that Descartes genuinely believes lies at th e
basis o f any physica l explanation, an d a  polemica l weapo n t o b e used
against naturalist s wh o believ e that th e natur e o f ligh t ca n b e under -
stood withou t recours e t o micro-mechanica l explanations . Bu t i n nei -
ther case is he on especially strong ground. He has , as yet, no rigorousl y
worked-out physica l account o f the nature of light that would stan d u p
to detailed criticism, and h e is nowhere nea r counterin g th e naturalists '
advocacy of magnetic attraction a s a primitive (unanalysable ) phenom-
enon wit h a  micro-mechanica l accoun t o f magnetism . Clearl y som e
stronger guarante e of th e superiorit y o f micro-mechanica l explanation
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would serv e him better , an d thi s is now th e direction i n which h e start s
to move .

Up to thi s point , Descartes ' concerns remai n much the same as those
of th e 1619/2 0 Rules; he just has a  more powerfu l example. The mov e
from th e exampl e o f th e anaclasti c t o hi s secon d example , however ,
marks a  ver y significan t shift. 48 Th e secon d 'example ' i s i n fac t no t
really a n exampl e a t all . Descartes call s it th e 'nobles t exampl e o f all' ,
but wha t h e does is to mov e to the mos t genera l case of discovery, that
where w e se t ourselves the tas k o f examining all truths. Curiously , this
topic i s dealt wit h twice,  i n th e remainde r of 8 C an d i n a  much mor e
elaborate for m i n 8D . Indeed , i t i s quit e possibl e tha t 8 C i s actually a
first draf t o f 8D : i n suppor t o f this , i t migh t b e note d tha t i n th e
Hanover manuscrip t o f th e Regulae,  8 C i s include d a t th e en d o f
the Rule , a s a kind o f appendix. Th e concer n o f 8 C and 8 D is with th e
question o f cognition . Rul e 8 C argue s tha t w e mus t enquir e int o th e
workings o f th e understandin g (ingenium)  i f we ar e t o succee d i n ou r
task, an d that once we have a grasp of the understanding we must tur n
to the other tw o instrument s of knowledge that we possess, namel y the
imagination (phantasia)  an d sens e (sensus).  Sinc e knowledge ca n onl y
issue fro m th e understanding , th e othe r tw o facultie s actin g merel y as
aids t o th e understanding , i t i s o f paramoun t importanc e tha t th e re -
spective contributions o f the thre e b e carefully distinguished . Once thi s
has bee n done , i t wil l be possible to distinguis h solubl e from insoluble
questions, an d t o avoi d wastin g tim e o n th e latter , whic h g o beyon d
the capacitie s o f huma n reason .

This is a new direction i n Descartes' thinking, and while it is embedded
in a  treatise o n method , an d indee d while i t i s explicitly said t o follow
the precept s o f tha t method , i t i s ver y differen t i n bot h conten t an d
aspiration fro m those Rule s (including 8A and 8B ) that I have identified
as bein g of earlie r origin . 8 D leave s us i n n o doub t tha t th e cours e of
the Regulae  i s being fundamentally rethought an d reorganized . I t i s no
longer simpl y a  questio n o f studyin g th e natur e o f th e understandin g
and th e facultie s whic h ai d th e understandin g (t o whic h memor y i s
now added) , bu t o f complementin g thi s wit h a  stud y o f th e 'objects '
proper t o eac h o f thes e faculties . Moreover, a  pla n o f th e Regulae  i s
now mappe d ou t (an d elaborated upon furthe r a t the en d o f Rule 12) :
the firs t twelv e Rule s wil l dea l wit h a n elucidatio n o f simpl e natures ,
the secon d twelv e wit h ho w t o solv e problem s whe n w e kno w th e
simple nature s concerned , an d th e thir d twelv e wit h case s wher e th e
relevant simpl e nature s ar e no t known , an d mus t b e discovere d b y
analysis. The work to b e done i n completing th e first part of the Rules
now lie s exclusively in Rule 12 , the firs t complet e Rule of the las t stage
of composition , an d 8 D effectivel y continue s no t wit h Rul e 9 bu t wit h
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Rule 12 . Indeed , Rul e iz i s in som e respect s a n elaborat e rewritin g of
Rule 8C/D .

The Natur e o f Cognitio n

Rule iz opens with th e statement tha t it 'sums up all that ha s been said
in preceding Rules , and set s ou t a  genera l lesso n whic h ha s no w t o b e
explained i n detail'. 49 Bu t unlik e the othe r Rules , i t i s exclusively con -
cerned wit h th e detail s o f cognition , an d traditiona l methodologica l
issues o f th e kin d w e fin d i n th e earlie r Rule s pla y littl e par t i n th e
discussion. Moreover , i t doe s no t s o muc h summariz e an d expan d
upon al l the previous Rules, as Descartes maintains, bu t rather summar -
izes an d expand s upo n Rul e 8C/D . Descarte s set s ou t it s ai m i n thes e
terms:

In dealin g wit h knowledg e o f things , onl y tw o factor s nee d t o b e considered :
ourselves who know , and th e things tha t we know . A s for ourselves , there ar e bu t
four facultie s whic h w e ca n us e fo r this , namely , understanding , imagination ,
sense-perception an d memory . Th e understandin g alon e i s o f cours e capabl e o f
apprehending truth ; non e th e less , i t ha s t o b e assiste d b y th e imagination , sens e
and memory if we are not t o omi t anythin g that lie s in our power . A s to th e things
to b e known , i t i s enoug h fo r u s t o as k thre e questions : ( i ) Wha t i s readil y
presented t o us ? (2 ) How ma y w e kno w on e thin g b y way o f another? and finall y
(3) What conclusion s can b e drawn fro m eac h of these? I  believe this list is complete,
and omit s nothin g tha t ca n com e withi n th e reac h o f ou r huma n powers. 50

Descartes tell s u s tha t importan t a s i t i s fo r a n understandin g o f th e
nature o f th e knowe r t o provid e a n accoun t o f th e questio n o f wha t
mind, body , an d th e relatio n betwee n th e tw o is , he cannot d o thi s i n
any detai l i n the contex t o f the presen t discussion . An d no t onl y i s the
detail missing , bu t s o to o i s the metaphysica l framewor k o f th e tradi -
tional treatment . H e deal s with i t in terms o f an accoun t o f perceptua l
cognition tha t draw s o n physiology , optics , an d mechanisti c natura l
philosophy. On e get s th e stron g impressio n tha t Descarte s think s tha t
questions tha t ha d traditionall y bee n treate d i n metaphysica l terms —
and t o som e exten t eve n theologica l terms—ca n b e deal t wit h almos t
as scientifi c matter s o f fact . Certainl y ther e wer e precedent s fo r thi s i n
the medica l tradition , bu t Descarte s i s going wel l beyon d thi s traditio n
in introducin g suc h detaile d natural-philosophica l considerations . An d
he i s abl e t o exclud e certai n question s tha t ha d bee n boun d u p wit h
these question s in medieval and renaissanc e discussions, notabl y that of
the persona l immortalit y o f th e soul .

This indicate s a  nove l mode o f treatmen t o f th e questio n o f percep -
tion—or rathe r perceptual cognition, for wha t w e ar e reall y concerned
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with her e i s a n accoun t o f ho w w e arriv e a t knowledg e b y mean s o f
sense perception—an d t o understan d wha t thi s novelt y consist s in , i t
will b e o f som e hel p to loo k a t th e traditiona l Aristotelia n accoun t o f
perception first . Aristotle offered a  comprehensive theory o f perceptua l
cognition, on e tha t unifie d physiology , psychology , metaphysics , an d
natural philosoph y int o a  broa d an d powerfu l theory.51 A t the cor e of
his accoun t la y a  theor y tha t eac h sens e orga n ha s it s ow n 'specia l
sensibles', that is, things or properties or qualities that ar e perceived by
one sense organ only, and to which that sense organ is naturally adapted.
Colour, fo r example , i s a  'specia l sensible ' becaus e i t i s perceive d by
vision alone . No w Aristotl e hold s tha t whe n th e sens e organ s ar e
perceiving thei r specia l sensibles , the perceptio n i s incorrigible . Ther e
are tw o connecte d reason s behin d this . First , h e ha s a  thoroughl y
teleological conception o f perceptual cognition. O n Aristotle' s account,
we hav e the sens e organs whic h w e d o becaus e they naturall y display
to u s the nature o f the world. Eac h sense organ i s fitted to perceive one
specific kin d o f 'sensible' , an d th e natura l functio n o f the sens e organ s
is activate d whe n the y ar e actuall y perceiving their respectiv e specia l
sensibles. Whe n eac h orga n function s properl y i t fulfil s it s purpos e
properly, sinc e otherwise natur e woul d hav e mad e a n imperfectio n in
a full y develope d organ . Indeed , a t th e beginnin g of Boo k 3  o f the D e
Anima, Aristotle goes further, arguin g that there can only be five senses,
because i t can be shown tha t thes e are sufficien t t o respon d t o th e fou r
elements from which everything is made. Secondly, perception o f special
sensibles i s incorrigibl e fo r Aristotl e becaus e i t i s constitutiv e o f th e
very notion o f veridicality. Vision under optima l conditions i s the onl y
criterion w e possess b y whic h t o judg e whether somethin g ha s a  par -
ticular colour , fo r example : t o vie w somethin g unde r optima l condi -
tions i s t o mee t al l th e relevan t condition s b y whic h colou r i s t o b e
determined. On thi s kind o f account, t o distinguis h between somethin g
being reall y red , an d it s jus t lookin g re d t o someon e wit h excellen t
eyesight who views the objec t under optima l lighting conditions, woul d
simply mak e n o sense .

Aristotle's accoun t o f what happen s i n visual perception i s premissed
upon hi s account o f the natur e o f substance . Substanc e is comprised of
matter, whic h i s a  substratu m havin g n o propertie s i n it s ow n right ,
but whic h ca n becom e a  definit e substanc e whe n endowe d wit h form ;
and o f form, which i s the beare r o f propertie s an d need s a  substratu m
in whic h t o inhere . What happen s i n th e transmissio n o f ligh t i s that
the colour s overlyin g th e surface s o f visibl e bodie s produc e distur -
bances in the medium, which in turn acts upon the sense organ.52 There
is n o physica l movemen t o f a  corpuscl e fro m th e bod y t o th e eye ,
however. Indeed , ther e i s n o physica l movemen t o f an y kind . Rather ,
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what happen s i s tha t th e transparenc y o f th e medium , whic h ha d
previously bee n potential , i s actualize d b y th e luminou s body , an d
then, onc e thi s ha s bee n achieved , a  furthe r qualitativ e change occur s
in whic h th e mediu m i s actualize d a t a  secondar y leve l by th e colou r
of th e surfac e o f th e body , wit h th e resul t tha t th e body , whic h i s
separated fro m th e observer , become visible . What happen s whe n th e
perceiver perceive s the colou r i s tha t th e water y substanc e o f he r ey e
assumes the colour o f the object perceived. Note the differenc e betwee n
this cas e o f perception o f a  specia l sensible and th e cas e o f perceptio n
of a  property tha t i s not a  special sensible, such as the visual perception
of shape . Whe n w e visuall y perceiv e shap e w e d o s o b y virtu e o f
perceiving a  colou r bounde d b y tha t shape , fo r i t i s th e colou r tha t
directly affect s th e eye , no t th e shape . Finally , in perception, th e sens e
organ actuall y take s o n th e for m o f th e objec t perceived , an d th e
perceiver actuall y ha s th e for m o f th e objec t perceived , an d henc e it s
'nature' (phusis),  i n he r intellect .

Aristotle's accoun t comprise s a  theor y o f th e natur e o f luminou s
bodies, th e transmissio n o f light , an d th e actio n o f perceive d qualities
on th e eye , al l incorporate d int o a  genera l accoun t o f th e functio n of
visual perception. This is not a n epistemologica l account o f perception,
in th e sens e o f a n accoun t tha t tell s u s ho w th e veridicalit y o f ou r
knowledge o f th e natura l worl d ca n b e secured . The teleolog y o f th e
account obviate s the nee d fo r suc h epistemological considerations: i t is
not jus t that the proper use of our sense organs automatically guarantees
the veridicality of what w e perceive, but rathe r that , given their prope r
use (i.e . the proper us e of normal sense organs operating under optimal
conditions) the question of our bein g mistaken simply makes no sense. 53

Of course , this onl y holds fo r th e perceptio n o f specia l sensibles by the
appropriate sens e organ . Bu t when w e com e t o Aristotle' s accoun t of
the perceptio n o f othe r kind s o f sensible , liabilit y t o erro r i s no t ac -
counted fo r i n epistemologica l terms . Aristotl e distinguishes two othe r
kinds of sensible: common sensibles , which ar e those sensible s that ar e
common t o mor e tha n on e sense , such a s shape , whic h i s common t o
sight an d touch ; an d incidenta l sensibles , whic h ar e thos e sensible s
that w e perceive incidentally when w e perceiv e a specia l sensible—fo r
example, whe n I  hea r o r se e Diares , I  a m seein g an d hearin g specia l
sensibles, an d b y virtu e o f thi s I  a m seein g an d hearin g him , bu t h e
himself i s not a  specia l sensible. Our degre e o f liabilit y to erro r i n th e
perception o f common sensible s is greater than i n the cas e of perception
of specia l sensible s only becaus e more condition s hav e t o b e fulfille d
for th e requisit e optima l circumstance s t o obtain . Th e veridica l per -
ception o f shape , fo r example , require s tha t bot h optima l visua l an d
tactile conditions hold, and tha t bot h ou r sens e of touch and visio n ar e
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operating normally . Onc e thes e condition s d o hold , the n w e hav e a
similar situatio n t o th e perceptio n o f special sensibles by the appropri -
ate organ . I n the cas e of the perceptio n o f incidental sensibles, the kind
of proble m tha t w e migh t encounte r whe n w e perceiv e a  whit e thin g
as th e ma n Diare s i s that o f no t bein g able to se e clearly who i t is . If
distance i s the proble m here , th e solutio n lie s in ou r movin g close r s o
that we can see clearly who i t is; if lighting is the problem, we illuminate
the object , and s o on .

The accoun t o f perceptio n tha t Aristotl e provide s i s basicall y de -
scriptive rather than legitimatory , and Descarte s appear s to b e offerin g
a descriptiv e doctrine i n response. Tha t is , he i s concerned t o describ e
the empirica l processes tha t resul t in th e formatio n o f ou r perceptua l
image o f th e world , an d whil e hi s account , unlik e Aristotle's , wil l b e
constrained b y a  commitmen t t o mechanism , thi s i s i n n o wa y a n
epistemological constraint : i t i s no t somethin g designe d t o secur e th e
veridicality o f perceptua l experience .

Dividing his discussion of perception i n Rule 12 , into a  consideratio n
of knower s an d object s known , h e begin s hi s accoun t o f th e forme r
with a  disclaimer : th e assumption s h e wil l mak e d o no t detrac t fro m
the truth , an d ar e designe d simpl y to hel p on e t o se e that trut h mor e
clearly. I n othe r words , wha t h e i s offerin g i s a  hypothetica l recon -
struction. H e propose s th e followin g account :

First, i n s o fa r a s ou r externa l sense s ar e par t o f ou r body , sens e perceptio n i s
properly speakin g merely passive , even though th e applicatio n of th e sense s t o a n
object involve s an action , namel y local motion, and i t occurs in the sam e way tha t
wax take s a n impressio n fro m a  seal . I  a m no t jus t usin g a n analog y here : th e
external shape o f th e sentien t body mus t b e thought o f a s being really change d by
the objec t in jus t th e sam e wa y tha t th e surfac e o f th e wa x i s altered b y the seal .
And w e mus t admi t tha t thi s i s so, no t jus t i n the cas e where we fee l th e bod y t o
have a  shape, or t o b e hard, o r rough to th e touch etc. , bu t als o i n the case where
we hav e a  tactil e perceptio n o f heat , o r cold , etc . Th e sam e i s tru e o f th e othe r
senses: thus th e firs t opaque membran e of the ey e takes the shap e impressed upon
it b y th e man y colour s o f th e light ; an d i n th e ears , nose , an d tongue , th e firs t
membrane tha t i s imperviou s t o th e passag e o f th e objec t thu s take s o n a  ne w
shape fro m th e sound , th e smell , and th e flavou r respectively. 54

This looks very much like the traditional atomis t accoun t o f perception,
with it s insistenc e o n loca l motio n bein g the immediat e o r proximat e
cause of the change in the sens e organ. Moreover , th e non-Aristotelian
nature o f th e accoun t i s reinforce d when , i n th e nex t paragraph ,
Descartes goe s o n t o tak e shap e a s hi s core case , o n th e ground s tha t
'the concep t o f shap e i s s o simpl e an d commo n tha t i t i s involve d in
everything perceivabl e by th e senses' . Th e upsho t i s tha t rathe r tha n
our perceptio n o f shap e being dependent on ou r perceptio n of colour,
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our perceptio n o f colou r i s mad e dependen t upo n ou r perceptio n o f
shape:
Whatever yo u may suppose colour to be , you wil l not den y that i t is extended an d
so ha s shape.  S o what troublesom e consequence s would follo w if—avoidin g th e
useless assumptio n an d pointles s inventio n of som e ne w entity , an d no t denyin g
what other s hav e said o n th e subjec t o f colour—w e simpl y abstrac t ever y featur e
of colou r excep t it s shape , an d conceiv e of the differenc e betwee n white, blue , red
etc. a s bein g like the differenc e betwee n these  o r simila r figures:

FIG. 5. 6

The sam e ca n b e sai d abou t everythin g that ca n b e perceived by th e senses , sinc e
we can b e sure that th e infinit e multiplicit y of figures is sufficient fo r th e expressio n
of al l th e difference s i n perceptibl e things.55

Descartes i s no t jus t reversin g Aristotle' s prioritie s here , makin g a
common sensibl e prio r t o a  specia l sensibl e on th e ground s tha t i t i s
common. No r ca n h e b e redefining the functio n o f th e senses , s o tha t
they no longer wor k independentl y bu t collectively , the core cas e being
something tha t the y ca n al l perceiv e equally . Fo r whil e w e migh t b e
able t o se e and fee l shape , w e can neithe r hear , no r taste , no r smel l it .
Consequently, i t i s not commo n t o al l th e sense s i n th e wa y i n whic h
what Aristotl e would cal l a common sensibl e is common t o th e senses .

Descartes' clai m tha t whateve r w e ca n perceiv e ca n b e represente d
by shape s i s motivated b y thre e set s o f considerations . Th e firs t i s hi s
doctrine o f clea r an d distinc t ideas , i n whic h vivi d pictorial represen -
tation stil l plays a  ke y role , an d wher e representatio n i n term s o f line
lengths i s th e ke y t o quantitativ e understanding . I f w e wan t a  quant -
itative understandin g o f th e world , w e nee d a  quantitativ e wa y o f
representing th e worl d t o ourselves ; and , fo r reasons tha t wil l becom e
evident in Rule 18, the only way of representing something quantitatively
that meet s bot h mathematica l requirement s an d thos e dictate d b y his
doctrine o f clear and distinc t ideas is by means of line lengths. Secondly,
his accoun t clearl y extrapolate s fro m th e cas e of vision to othe r forms
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of perception . Descarte s treat s th e retina l imag e a s two-dimensional ,
and a  two-dimensional imag e clearly limits the means of representation,
though o f cours e i t doe s no t exclud e representatio n b y colours , an d
indeed ther e ar e no optica l consideration s tha t requir e u s to abando n
the ide a tha t ou r retina l image i s coloured: Kepler , for example , quit e
consistently advocate s suc h a  vie w i n hi s accoun t o f th e formatio n of
the retina l image . Bu t representation by colours i s clearly unwarranted
if on e want s th e mean s o f representatio n t o b e th e sam e fo r al l th e
senses, an d her e th e thir d se t of considerations—a commitmen t to th e
mechanistic construa l o f nature—enters. The assumptions that Descartes
invites u s t o mak e hel p u s t o pictur e natur e a s i f i t wer e comprise d
exclusively o f (spatially ) extended magnitudes .

But can w e actuall y d o thi s o n th e basi s of th e accoun t provide d in
the cas e o f visua l perception ? W e can , perhaps , imagin e al l colour s
being represente d i n term s o f a  variet y of pattern s o f lines , bu t wha t
is bein g aske d o f u s i s far mor e tha n that . Th e lin e patterns mus t no t
only represen t difference s i n colours , bu t als o difference s betwee n col-
ours, temperatures , tastes , smells , and s o on. I t cannot b e that ther e is
a variet y o f shape s t o whic h eac h sens e organ respond s i n a  differen t
way, s o that the first figure Descartes portrays represents , fo r example,
a particula r colou r fo r sight , a  particula r temperatur e fo r touch , a
particular odou r fo r smell , an d s o on , fo r th e obviou s reaso n that , i f
it did, we should experienc e eac h of these every time we perceived that
shape. Ther e mus t a t leas t b e differen t kind s o f shape s fo r eac h sense
organ; and th e ide a of there being an infinit e number of possible shapes
does no t hel p here , partl y becaus e i t suggest s tha t sens e organ s ca n
distinguish infinitel y comple x shapes , whic h w e hav e n o reaso n
to believe, 56 bu t mor e importantl y becaus e wha t w e nee d t o kno w i s
not ho w man y shape s ther e ca n b e bu t ho w th e relevan t kind s o f
shapes ar e distinguished . Remembe r als o tha t som e sens e organ s ca n
distinguish man y kind s o f thing s a t th e sam e time : I  ca n fee l tha t
something i s round , hard , slimy , ha s a  smoot h surface , i s ver y clos e
to me , an d s o on . Again , surel y differen t kind s o f shape s woul d b e
needed here .

Alternatively, i t migh t b e argue d tha t wha t i s represente d i n th e
imagination i s not wha t th e bod y look s like , what i t feel s like , an d s o
on. In other words, the representation in the imagination does not have
distinguishable sensor y ingredients: the visual and tactil e information is
not represente d separatel y i n th e imagination , bu t rathe r ha s already
been integrate d i n the commo n sense , allowin g a  representation o f th e
body t o b e buil t up whic h draw s o n sensor y informatio n bu t whic h is
not itsel f sensory . I t i s simpl y corporeall y instantiate d information, th e
form o f instantiatio n bein g lin e lengths . I  thin k thi s i s mor e th e kin d
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of thin g tha t Descarte s needs , an d th e ide a o f th e content s o f th e
imagination bein g informatio n i s mor e lik e th e kin d o f vie w h e wil l
move to i n L'Homme,  wher e the commitmen t t o th e requisit e form of
instantiation bein g in terms of line lengths will be weakened somewhat .

Whichever readin g w e prefer , however , w e shoul d no t los e sigh t of
what th e mechanisti c construa l o f perceptua l cognitio n i s aime d a t
achieving, an d abov e al l w e shoul d no t over-interpre t Descarte s here .
In particular , we shoul d no t rea d Descarte s a s suggestin g (i) that ther e
are onl y geometrica l properties , an d no t rea l physica l properties , i n
the world , o r (ii ) that qualitie s o f physica l objects such a s colours , fo r
example, d o no t reall y exist . Th e accoun t w e ar e offere d her e main -
tains tha t difference s i n colour s an d othe r perceptibl e qualitie s ar e
represented in the imagination by differences i n linear patterns. Bu t this
is no t t o tel l u s that difference s i n colour s ar e actuall y jus t difference s
in linea r patterns . Descartes ' ai m i n Rul e 1 2 i s t o giv e a n accoun t o f
how variou s physica l properties an d qualitie s can b e accounted fo r o n
the assumption that whatever we are aware of perceptually is represented
to u s i n term s o f plan e geometrica l figures . Unles s somethin g ca n b e
represented t o u s i n thi s wa y w e wil l no t perceiv e it . Bu t to sa y tha t
we perceiv e colour b y means of plane geometrica l figures i s not t o sa y
that we do not perceive colours a t all , that all we perceive are the plan e
geometrical figures . Nothin g i n the Regulae  entitle s us to suc h a  read -
ing. A t thi s stag e suc h question s mus t remai n open . However , i t i s
worth pointin g ou t tha t Descarte s wil l neve r trea t colour s a s mer e
perceptual responses , a s psychi c addition s o f th e perceivin g mind, a s
Galileo had don e an d a s late r Cartesian s suc h a s Malebranche woul d
do. The accoun t he will offe r i s in fact a  dispositional one, i n which th e
colour o f a  bod y i s no t a  propert y lik e it s shape , but , lik e it s weight ,
is somethin g rea l nevertheless .

Having completed hi s account o f how th e sens e organs represen t th e
external worl d i n term s o f two-dimensiona l shapes—lin e lengths —
Descartes provides an accoun t o f the transmissio n o f these to th e com -
mon sense , that corporea l facult y i n which th e impressions receive d by
the variou s sense s ar e brough t together . Thi s transmissio n i s instanta -
neous, w e ar e told , an d a n analog y i s drawn wit h a  man writin g wit h
a pen : a s h e move s th e nib , th e fa r en d o f th e pe n move s simultane -
ously, 'withou t anythin g real passing fro m on e end to th e other' . Doe s
anyone think , Descarte s asks , tha t th e part s o f the bod y ar e not mor e
closely connecte d tha n th e part s o f th e pen ? This i s disingenuous: th e
connections betwee n th e ey e an d th e brai n coul d tak e a  numbe r o f
forms, many of them less closely connected, i f by this is meant something
like 'les s solid' , tha n th e part s o f a  quil l pen . An d th e quil l has , afte r
all, a  good dea l of freedo m o f movemen t since it i s in th e air . Trap th e
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FIG. 5. 7

quill betwee n muscl e an d bon e an d on e ma y wel l fin d tha t th e onl y
motion mirrore d a t th e en d o f th e pe n i s a  longitudina l on e an d tha t
any transvers e motio n i s impossible. 57 Th e nex t stag e i n th e proces s
is th e transmissio n o f th e information-cum-representatio n fro m th e
common sens e t o th e imaginatio n o r phantasy , whic h i s a  corporea l
organ, locate d i n th e brain , an d whic h a s wel l a s receivin g these rep -
resentations i s able t o stor e the m i n th e for m o f memories . Onc e th e
representations hav e reached th e imagination , i t ca n activat e differen t
motions i n the nerves , for the nerves are connected t o the imagination .
This activatio n doe s no t tak e th e for m o f motion s i n th e imaginatio n
being duplicated i n the nerves; rather 'i t has certain othe r image s which
enable these movements to follow on'.58 Again the analogy of the moving
pen i s used , bu t no w i n a  wa y tha t clearl y reveals the optica l mode l
behind Descartes ' thought . Th e en d o f th e pen , h e tell s us , doe s no t
move i n exactl y th e sam e wa y a s th e nib : i t ha s a  different , opposit e
(diverso e t contrario)  motion . I n othe r words , i f I  mak e a  mar k wit h
the ni b whic h goe s fro m lef t t o right , th e othe r en d o f th e pe n wil l
move from right to left , an d dependin g on where I am holding the pen ,
the latte r movemen t wil l either b e greater than, the same as , or smaller
than th e former . Now Descarte s kne w tha t th e retina l imag e could b e
smaller than , o r (rarely ) th e sam e siz e as , o r (rarely ) large r tha n th e
object, tha t i t was a n inverte d image , an d tha t i t wa s topographicall y
isomorphic with th e object. 59 I n this respect , th e ligh t ray an d th e quil l
act i n th e sam e wa y (se e Fig. 5.7) . Light rays comin g fro m th e arro w
at A  ar e refracte d b y th e len s o f th e ey e t o th e focu s B , an d for m a
smaller, inverted , topographicall y isomorphi c imag e a t C . I f we imag-
ine th e pat h o f th e ra y a s bein g lik e th e pen , the n th e focu s wil l cor -
respond t o th e poin t a t whic h th e pe n i s gripped, and th e movemen t
of the ni b wil l b e translated into a larger/equally-sized/smaller , inverted,
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topographically isomorphi c imag e a t th e othe r en d o f th e pen . Thi s
indicates tha t the formation o f the retinal imag e is taken a s a model fo r
the perceptua l proces s a s a  whole , an d i f we imagin e the retin a a t C
being a  mirror , the n th e ligh t ray s strikin g i t woul d follo w th e sam e
path out : the y woul d b e re-inverte d an d th e ray s woul d follo w th e
same pat h tha t the y entered . Thi s i s what happen s whe n th e imagina -
tion redirect s th e motion s i t receives , excep t that , instea d o f passin g
these back along the same route, i t now redirect s them along the nerves,
thereby causing the muscles to expan d an d contract . An d this account ,
Descartes tell s us, 'enable s u s to understan d how al l the movement s of
other animal s can com e about , eve n thoug h w e refus e t o allo w tha t
they hav e an y cognitio n (cognitio)  o f things , bu t merel y grant the m a
purely corporeal imagination ; and i t also enables us to understand ho w
there occur withi n ourselve s all those operations that we perform with -
out an y hel p fro m reason'. 60

What w e ar e provide d wit h her e is , then , no t jus t a n accoun t o f
perception, bu t als o an account of how perceptua l information is trans-
formed int o bodil y action. On th e question o f whether thi s process can
be said to b e cognition o f any kind, Descartes hedges his bets . Although
he tells us that the process he is describing occurs in animals , where w e
do no t allo w an y cognitio n o r knowledg e (cognitio),  h e immediatel y
appears t o qualif y thi s i n telling us that , i n introducing the intellect , he
is no w turnin g t o cognitio n properl y speakin g (per  quam re s proprie
cognosdmus). Thi s suggest s tha t th e proces s jus t describe d i s in fac t a
kind o f cognition , an d indee d i t i s th e kin d o f cognitio n tha t woul d
traditionally have been described in terms o f the activit y of the organi c
soul. O n th e one hand , then , Descarte s doe s no t appea r t o b e denying
that ther e i s som e kin d o f cognitio n involve d here ; tha t is , h e i s no t
denying tha t animal s hav e cognition ; onl y tha t i t i s no t th e kin d o f
cognition tha t h e i s interested in , namely human cognition. 61 But , just
as clearly , h e canno t accoun t fo r th e forme r kin d o f cognitio n i n th e
traditional way . I f w e thin k o f th e matte r i n traditiona l terms , an d
there i s no indicatio n her e that Descarte s i s not stil l thinking lik e this ,
then wha t distinguishe s the tw o kind s o f cognitio n i s that th e forme r
involves n o exercis e o f th e intellec t o r will , wherea s th e latte r does. 62

But t o sa y that a  form o f cognition whic h w e ca n ter m corporea l cog -
nition becaus e i t necessaril y involves the exercis e o f corporea l organs ,
does no t involv e th e intellec t o r th e will , stil l leave s i t wit h recours e
to a  numbe r o f faculties : memory, imagination , an d eve n ratiocinativ e
reasoning. Animals , wh o ar e restricte d t o corporea l cognition , wil l
therefore lac k a  wil l an d pur e intellect , whic h i s certainly to sa y tha t
they wil l no t b e abl e t o exercis e fre e wil l o r reflec t upo n an d mak e
judgements abou t thei r ow n menta l processes , bu t h e doe s see m t o
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allow a  sense in which they reason, fo r example . Thi s i s implicit in his
comment i n Rule 2 that 'non e o f the error s t o whic h men—men , I say,
not brutes—ar e liable is ever due to fault y inference'. 63 Animals , as well
as men , reaso n o r mak e inferences , but animal s are pron e t o error s of
reasoning, whereas men, because their reasoning is guided by the natural
light of reason, ar e not. I t appears from this that Descartes i s collapsing
the traditional function s of the organi c soul into the body, bu t in doing
this he i s not eliminatin g these functions : rather, h e is explaining them
in mechanistic terms. The kinds of process that can be explained in purely
bodily terms , tha t is , i n term s o f a n iner t matte r conceive d mechan -
istically, ar e radicall y extended, i n that function s previousl y construed
organically—in term s o f th e organi c soul—ar e no w explaine d mech -
anistically. I n othe r words , th e anima l lack s non e o f th e function s i t
had whe n i t wa s conceive d a s a n organi c sou l animatin g matter , i t is
just that these functions are now t o be explained in a radically differen t
way. While i t would b e unwise to rea d too muc h int o two shor t quali -
fications, mad e i n passing , i n the Regulae,  it i s very important tha t w e
do no t star t of f on a  wrong footin g with Descartes ' treatmen t o f ho w
the behaviou r o f animals—and b y extension ou r ow n purel y corporeal
processes—is t o b e accounte d for . It i s an illegitimat e reading of any -
thing tha t Descarte s say s i n th e Regulae  t o attribut e t o hi m th e vie w
that animal s ar e lik e bodie s deprive d o f th e organi c soul : rather , hi s
general projec t i s to describ e the organi c functions in mechanis t terms.
This is strongly supported i n his anatomical and physiologica l writings,
as w e shal l see .

Descartes no w turn s fro m th e kin d o f cognitio n w e fin d i n animals
and occasionall y i n ou r ow n bodies , t o cognitio n properl y speaking ,
that is , cognition guide d b y the intellect . However, befor e w e turn t o
the details of how th e intellect operates, which are provided in Rule 14,
we shoul d loo k briefl y a t th e othe r questio n deal t wit h i n Rul e 12 ,
namely th e object s of knowledge . Agai n th e discussio n i s preceded b y
a disclaimer . Assumption s wil l hav e t o b e mad e whic h ar e lik e th e
'imaginary circle s astronomer s us e t o describ e th e phenomen a the y
study'.64 Descartes begin s by making a distinctio n betwee n how thing s
must b e considere d i n relatio n t o ou r knowledg e o f them , an d ho w
they mus t b e considere d i n relatio n t o ho w the y ar e i n reality . In th e
latter respect, for example, the one material body is something corporeal,
it i s extended, an d i t ha s a  shape , ye t i t i s in n o sens e a  composit e o f
these, sinc e the thre e mus t alway s coexist. Bu t in the forme r respect i t
is a  composite , becaus e w e mus t understan d 'corporeal' , 'extended' ,
and 'shape ' before we can we can judge that the three of them invariably
go together . Ther e i s something fundamental about ou r idea s of these.
In elaboratin g on th e sens e i n whic h thes e 'simples ' ar e fundamental ,
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Descartes argues that wha t make s them so is the fac t that our idea s of
them ar e s o clea r an d distinc t tha t w e canno t furthe r subdivid e them
into other s tha t ar e mor e distinctl y known . W e ca n eve n 'abstrac t
from' thes e simples and the y will still remain simples . Fo r example , w e
can abstrac t th e notio n o f 'limit ' fro m tha t o f shape , bu t thi s doe s no t
make i t simple r tha n shape , becaus e othe r things , suc h a s duration ,
also have limits, and s o we must have abstracted th e notion fro m thes e
also. 'Hence' , Descarte s tell s us , 'i t i s somethin g compounde d ou t o f
many ver y differen t natures , an d th e ter m "limit " doe s no t hav e a
univocal applicatio n i n thes e cases'. 65 I n othe r words , I  ma y hav e a
clear an d distinc t idea o f spatia l limit , and a  clea r and distinc t ide a of
temporal limit , but these are differen t idea s because, although the same
word i s used , somethin g differen t i s designated i n th e tw o cases . An d
of cours e a  clea r an d distinc t ide a o f spatia l limi t jus t i s a  clea r an d
distinct ide a o f shape . No w simple s can eithe r b e intellectua l (such as
our idea s o f knowledg e an d th e will) , materia l (suc h a s shap e an d
extension), or common to both corporeal an d spiritual things (existence,
unity, an d duration) . The las t categor y i s especially puzzling. After all ,
Descartes ha s jus t tol d u s tha t 'limit ' i s not a  simpl e becaus e it i s no t
univocal, yet now w e are told tha t existenc e and duratio n ar e simples ,
even thoug h the y appl y t o bot h spiritua l an d corporea l bodies . Bu t
surely if 'limit' is equivocal because it covers bot h spatia l and tempora l
limits, the n duratio n i s equivoca l because i t cover s bot h spiritua l an d
corporeal duration . I t i s difficul t t o avoi d th e conclusio n tha t wha t
Descartes i s seeking to establis h here goe s wel l beyon d the argument s
that h e has a t hi s disposal . Bu t a t leas t i t i s now clea r what exactl y i t
is that h e is seeking to establish , namely that the notions take n a s basic
by mechanism , notion s suc h a s shap e an d extension , ar e genuinel y
basic, no t i n th e sens e tha t the y ar e no t furthe r analysable , but i n th e
sense tha t the y ar e no t furthe r analysabl e int o somethin g tha t i s a s
clear an d distinc t a s the y are .

The genera l argumen t o f Rul e 12 , i s a n attemp t t o establis h tw o
things: that of those notions appropriat e t o body , some , suc h as exten-
sion and shape , ar e genuinely primary in that w e cannot hav e a clearer
or more distinc t grasp of them than we have; and that we can represent
everything w e perceiv e i n term s o f extensio n an d shape . I n Rul e 14 ,
Descartes provides a  crucia l an d extremel y ambitious additio n t o this ,
namely an accoun t o f what th e cognitio n o f the corporea l world , con -
strued i n term s o f extensio n an d shape , consist s in .

Rule 1 3 provide s a  lead-i n t o Rul e 14 . I t tell s us that , i f we ar e t o
understand a  proble m properly , w e mus t constru e i t i n term s whic h
allow u s t o compar e th e 'simples ' commo n t o th e object s concerned,
and thi s require s us t o fre e ou r subjec t matte r fro m an y referenc e t o
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particular things , s o that, in the cas e of corporeal bodies , w e deal wit h
magnitudes i n general . Thi s i s fille d ou t i n mor e detai l i n Rul e 14 :

We shoul d thin k o f al l knowledg e whatever.. . as resultin g fro m a  compariso n
between tw o o r mor e things . I n fac t th e busines s of human reaso n consist s almos t
entirely i n preparing for thi s operation . Fo r when th e operatio n i s straightforward
and simple , we have no need of any technique b y which to intui t the truth o f wha t
the compariso n yields ; al l w e nee d i s th e ligh t o f nature . W e shoul d not e tha t
comparisons ar e sai d to b e simple an d straightforwar d whe n th e thing sough t an d
the give n data participat e equall y in some nature ; preparation i s needed fo r othe r
kinds o f comparison becaus e the relevan t common natur e i s not equall y present in
both, bu t onl y b y wa y o f othe r relation s o r proportion s tha t impl y it ; an d th e
principal par t o f huma n endeavou r consist s simpl y in reducin g thes e proportion s
until an equality between what w e are seeking and what w e already know become s
clearly visible. We should also  note that nothing can be reduced t o such an equality
unless i t admits o f greater and lesse r and fall s unde r what i s called magnitude; an d
consequently, whe n th e term s o f a  proble m hav e bee n abstracte d fro m ever y sub-
ject i n accordanc e wit h [Rul e 13] , the n w e mus t understan d tha t al l we ar e no w
dealing with ar e magnitude s in general . And finally we shoul d not e that , i f we ar e
to imagin e something, usin g no t th e pur e intellec t bu t rathe r th e intellec t aided b y
images depicted i n the imagination , the n nothing can b e ascribed to magnitude s in
general whic h canno t als o b e ascribe d t o an y specie s o f magnitude. 66

There ar e two question s here . Th e first concerns Descartes ' suggestio n
about wha t problem-solvin g consist s in , th e secon d th e us e o f th e
imagination i n problem-solving .

He give s a s a n exampl e o f elementar y problem-solving 67 th e in -
ference 'al l A  i s B ' an d 'al l B  is C, therefor e 'al l A  i s C. Her e A  is
the thin g give n an d C  th e thin g sought , an d the y ar e compare d wit h
respect t o thei r bot h bein g B . There is , o f course , n o skil l involve d i n
making th e connectio n betwee n A  and C  here , eithe r fo r Descarte s o r
for thos e wh o accep t th e syllogisti c form. Descarte s tell s u s agai n tha t
the syllogisti c form is of no hel p i n grasping th e truth , bu t proponent s
of th e syllogis m woul d insis t tha t th e skil l come s i n discoverin g th e
requisite 'middl e term' : th e B  tha t genuinel y link s A  an d C . An d
Descartes' ow n procedur e seem s to b e very close t o this . Why , then , is
he s o critical o f syllogistic? The answe r i s that syllogisti c also purport s
to explai n wha t th e correctness o f the inference consists in , whereas fo r
Descartes ther e ca n b e n o suc h explanation : w e gras p inference s by
means o f the 'natura l light  o f reason' and , a s we saw in examining th e
early Rules , this i s beyond furthe r discussion . Problem-solvin g consists
in reducing everything to a  form in which we can grasp it in an intuitus.
Here Descarte s doe s no t g o beyon d th e doctrin e o f th e earl y Rules .

The secon d question , tha t o f the rol e o f the imagination , i s an alto -
gether differen t matter , fo r her e Descarte s introduce s a  ne w an d po -
tentially ver y powerfu l doctrine . Th e headin g o f Rul e 1 4 spell s ou t
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what thi s amounts to : 'The problem should be re-expressed in terms of
the rea l extension o f bodie s and shoul d b e pictured i n our imaginatio n
entirely b y mean s o f bar e figures'. 68 No w Descarte s insist s in Rul e 1 4
that w e nee d bot h th e intellec t an d th e imaginatio n i n comparin g
'simples'. Bu t unlik e the Thomis t account , where th e corporea l facul -
ties suc h a s th e imaginatio n pla y n o furthe r rol e onc e the y hav e pre -
sented information to the intellect, in Descartes' account the imagination
continues t o pla y a n indispensabl e role. Thi s i s a  ver y distinctiv e fea-
ture o f hi s account , an d i t i s importan t t o appreciat e th e precis e wa y
in whic h th e intellec t an d th e imaginatio n act .

The imaginatio n i s needed becaus e this i s where 'th e images o f par -
ticulars ar e depicted' , an d wha t th e intellec t does i s to abstrac t fro m
these. Descarte s insist s that knowledg e mus t begi n wit h wha t h e call s
'simple natures' , whic h ar e those things tha t are not furthe r analysable
and whic h w e ca n gras p i n a  direc t an d intuitiv e way. Suc h simpl e
natures ca n onl y b e graspe d b y th e intellect , althoug h i n som e case s
the imaginatio n i s needed a s well. He set s ou t th e connectio n betwee n
the intellec t an d th e imaginatio n i n thes e terms :

By 'extension ' w e mea n whateve r ha s length , breadt h an d depth , leavin g to on e
side whether i t is a real body or merel y a space. This notio n doe s not , I  think, need
further elucidation , fo r ther e i s nothing mor e easil y perceived b y ou r imaginatio n
. . . For eve n though someon e ma y convinc e himself , if we suppos e ever y objec t in
the univers e annihilated, that thi s would no t preven t extensio n per se existing, hi s
conception woul d no t us e any corporea l image , bu t woul d b e merely a false judge -
ment o f the intellec t workin g alone . H e wil l admi t thi s himsel f if he reflect s atten-
tively on thi s image of extension whic h he tries t o for m i n his imagination. Fo r h e
will notic e tha t he does no t perceiv e it in isolation fro m ever y subject, and tha t his
imagination o f i t an d hi s judgemen t of i t ar e quit e different . Consequently, what -
ever ou r intellec t may believ e a s t o th e trut h o f the matter , thes e abstrac t entitie s
are neve r forme d i n th e imaginatio n in isolatio n fro m subjects. 69

Now wherea s 'extension ' an d 'body 5 ar e represente d b y on e an d th e
same idea in the imagination , this is not tru e o f the intellect . When w e
say that 'number i s not the thing counted' or 'extension or shape is not
body', th e meaning s o f 'number ' an d 'extension ' her e ar e suc h tha t
there ar e n o specia l idea s correspondin g t o the m i n th e imagination .
These tw o statement s ar e 'th e work o f the pur e intellect , whic h alon e
has the ability to separat e ou t abstrac t entitie s of this type'.70 Descartes
insists tha t w e mus t distinguis h statement s o f thi s kind , i n whic h th e
meanings o f th e term s ar e separate d fro m th e conten t o f th e idea s i n
the imagination , fro m statement s in which th e terms , albei t 'employe d
in abstractio n fro m thei r subjects , d o no t exclud e o r den y anythin g
which i s no t reall y distinc t fro m wha t the y denote'. 71

This distinctio n betwee n th e tw o kind s o f propositio n i s perhap s
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most clearl y expressed i n th e distinctio n betwee n thei r prope r objects ,
that is , th e object s o f th e intellec t an d th e object s o f th e imaginatio n
respectively. The prope r object s o f the intellec t are completel y abstrac t
entities an d ar e fre e o f image s o r 'bodil y representations' . Bu t th e
intellect ca n als o appl y itsel f t o 'ideas ' i n the imagination . I n doin g s o
it als o carrie s ou t a n operatio n whic h i s prope r t o it , bu t whic h th e
imagination canno t carr y out , namely , that o f separating ou t compon -
ents o f thes e idea s b y abstraction . I t i s her e tha t th e necessit y for th e
imagination arises , becaus e the intellec t by itsel f ha s n o relatio n a t al l
to th e world . Entitie s conceive d in the intellec t are indeterminate . Th e
imagination i s required t o rende r the m determinate . When w e speak of
numbers, fo r example , th e imaginatio n mus t b e employed t o represen t
to ourselve s somethin g whic h ca n b e measure d b y a  multitud e o f ob -
jects. Th e intellec t understand s 'fiveness ' a s somethin g separat e fro m
five objects (o r lin e segments , o r points , o r whatever) , an d henc e th e
imagination i s required i f this 'fiveness ' i s to correspon d t o somethin g
in th e world . Wha t w e ar e effectivel y dealin g wit h here , a s fa r a s th e
intellect i s concerned, i s algebra. It i s in so far a s the object s of algebra ,
the indeterminat e conten t o f whic h ha s bee n separate d ou t b y th e
intellect, ca n b e represente d an d conceive d symbolicall y a s line s an d
planes tha t the y ca n b e identifie d wit h th e rea l world . Algebr a deal s
with completel y abstrac t entities , conceive d i n th e intellect , bu t thes e
abstract entitie s mus t b e represente d symbolically , an d thu s rendere d
determinate, whic h require s th e ai d o f th e imagination . Th e imagina -
tion thereb y represents genera l magnitudes (abstrac t entities) as specifi c
magnitudes (whic h are not distinc t from wha t the y are the magnitudes
of).

However, no t an y kind of specifi c magnitude wil l do here . The privi-
leged specifi c magnitud e tha t Descarte s wishe s t o singl e ou t i s spatia l
extension. Ther e ar e tw o reason s fo r this . First , algebrai c entities ca n
be represented geometrically, that is , purely in terms of spatial extension .
Secondly, Descartes has already argued in Rule 12 , that when we consider
the physiological , physical , an d optica l aspect s o f perception , i t turn s
out tha t w e los e nothin g i f we suppos e tha t th e worl d i s represented
to u s exclusivel y in term s o f plan e geometrica l figures . I t i s importan t
to not e her e tha t bot h th e content s o f the intellec t and th e content s of
the worl d mus t both  b e represente d i n th e imagination . Th e purel y
abstract entitie s o f the intellec t are represented as lines and lin e lengths ,
and th e corporea l worl d i s represente d purel y i n term s o f spatiall y
extended magnitudes . Th e former , whic h ar e effectivel y measure s o f
extended magnitudes , ar e mapped o n to th e latter , whic h ar e extende d
magnitudes. I n othe r words , th e pur e thought characteristi c of algebra
in whic h th e intellec t engages does not ma p directl y onto the corporea l
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world: i t coul d no t d o s o becaus e i t i s indeterminate . Rather , a  rep -
resentation o f i t i n th e for m o f proportion s depicte d b y lin e length s
maps onto a representation o f the corporea l world , th e latte r represen -
tation consistin g exclusivel y o f two-dimensiona l shapes .

Because o f th e rol e tha t th e imaginatio n plays , ou r carryin g ou t o f
mathematical operations , an d th e applicatio n o f mathematic s t o th e
corporeal world , take place in the imagination. The imagination (which,
it mus t b e remembered , i s a  corporea l organ) , drawin g o n bot h th e
intellect an d th e informatio n gleane d fro m th e sens e organs , i s effec -
tively ou r min d a s fa r a s perceptua l cognitio n i s concerned . Thi s i s
important becaus e it mean s tha t ther e i s direc t cognitiv e awarenes s o f
both menta l an d physica l states , an d I  sugges t tha t w e thin k o f th e
matter i n terms of the imaginatio n representing to itsel f th e content s o f
the world an d th e content s o f the intellect , and perceptua l cognition a s
taking plac e whe n i t map s thes e o n t o on e another .

The Representatio n o f Algebr a

It i s becaus e o f th e wa y i n whic h mathematica l operation s ar e repre -
sented i n th e imaginatio n tha t w e ar e abl e t o gras p the m clearl y an d
distinctly, fo r wha t mor e vivi d an d palpable—o r 'clea r an d distinct' —
form o f representation coul d ther e b e than representatio n i n th e for m
of lin e lengths ? Bu t i t i s o n thi s ver y questio n tha t Descartes ' projec t
will no w begi n t o fal l apart , a s th e developmen t o f hi s algebr a begins
to com e int o conflic t wit h th e attemp t t o justif y mathematica l opera -
tions i n terms of their clarity and distinctness , an attempt whic h carrie s
with i t the requiremen t that thes e operations b e represented a s opera -
tions o n lin e lengths .

Descartes' rethinkin g o f th e natur e o f algebr a i s evident i n th e late r
Regulae, an d w e d o no t hav e an y othe r accoun t o f hi s mathematica l
thinking a t thi s time . Thi s i s unfortunate , becaus e th e treatmen t o f
algebra i n the Regulae  i s embedded i n an accoun t o f the cognitiv e rol e
of th e imaginatio n whic h impose s constraint s o n i t tha t ar e actuall y
counter-productive. We shall return to these constraints, an d the question
of wh y Descarte s find s i t necessar y to impos e the m eve n though h e is
fully awar e o f their problematic nature , below . Fo r the moment, I  want
to disregard them, and extrac t a n account o f the nature of mathematical
entities whic h h e mus t hav e develope d befor e completin g th e accoun t
of th e Regulae,  an d whic h ma y wel l hav e bee n formulate d aroun d
1626.

The mos t significan t aspec t o f Descartes ' thinkin g abou t mathemat -
ics a t thi s tim e i s th e ver y abstrac t wa y i n whic h h e conceive s o f
numbers. I n ancien t mathematics , arithmeti c i s a  for m o f metrica l
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geometry.72 Thi s i s evident in Aristotle's attemp t t o provid e a  concep-
tual and metaphysica l basis for the conception o f number current in his
time, an d h e construe s number s a s (purel y intellectual ) lin e lengths ,
subject i n thei r manipulatio n t o al l the stricture s o n th e manipulatio n
of concret e lin e lengths . Indeed , whe n Aristotle , an d Gree k an d Alex -
andrian mathematician s generally , talk o f number s in on e dimension ,
plane (two-dimensional ) numbers, an d soli d (three-dimensional ) num-
bers, the y mea n wha t the y say. Geometry doe s no t merel y provide the
notation fo r arithmetic, an d no Greek or Alexandrian author eve r talks
of number s merel y bein g represented  geometrically . Thi s kin d o f
geometrical construa l o f numbe r i s clea r i n Gree k an d Alexandria n
mathematical practice . Arithmetica l proposition s (see , fo r example ,
Books 7  t o 9  o f Euclid' s Elements]  ar e state d i n term s o f lin e lengths ,
not becaus e thi s i s ho w number s ar e represente d bu t becaus e thi s i s
what they are . Th e mos t strikin g evidence for this is to b e found in the
way i n whic h arithmetica l operation s ar e performed . Consider , fo r
example, th e cas e o f multiplication. I n multiplication, we multiply line
lengths by line lengths. I f a, b, and c  are line lengths, for example , a x b
is a  rectangl e havin g side s o f lengt h a  an d b , an d a  x b x c i s a  soli d
figure o f side s a , b,  an d c . Eve n though w e ar e dealin g wit h abstrac t
numbers, we are always multiplying numbers of something by numbers
of something , an d consequentl y there is a dimensiona l change in multi-
plication, somethin g indicate d b y th e fac t tha t w e canno t multipl y
more tha n thre e number s together , sinc e th e produc t o f thre e (linear )
numbers i s a  solid , whic h exhaust s th e numbe r o f availabl e dimen -
sions.73 Finally , this extraordinaril y constrictive conceptio n o f number
was parallele d by an equall y constrictive conceptio n o f arithmeti c and
geometry, whereb y th e poin t o f the exercis e wa s t o comput e a  deter -
minate numbe r o r construc t a  determinat e figur e respectively . For th e
mathematicians o f antiquit y i t was onl y i f such a  determinat e numbe r
or figur e coul d b e computed o r constructe d tha t on e coul d b e sai d t o
have solve d th e problem . An d i n th e cas e o f arithmetic , onl y natura l
numbers wer e allowabl e a s solutions : negative numbers , i n particular ,
were not , an d wer e regarde d a s 'impossible ' numbers. 74

In Rul e 1 6 o f th e Regulae,  Descarte s explicitl y set s asid e bot h th e
constrictive conceptio n o f arithmeti c whic h limit s i t t o computin g de -
terminate numbers , an d th e constrictiv e conceptio n o f numbe r which,
retaining th e intuitive spatial element s o f geometry, construe s multipli-
cation a s a  procedure i n which product s ar e always automatically of a
higher dimension . Th e firs t h e dispense s wit h a s follows :

It should be noted that while arithmeticians have usually designated each magnitude
by a  pluralit y o f unit s or b y some number , w e ar e abstractin g here fro m numbers
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themselves, jus t a s w e abstracte d abov e [Rul e 14 ] fro m geometrica l figure s an d
from everythin g else . W e d o thi s no t jus t t o avoi d th e tediu m o f a  lon g an d
superfluous calculation , bu t abov e al l to mak e sure that those part s o f the problem
which mak e up the essentia l difficulty alway s remain distinct an d ar e not obscure d
by useles s numbers . If , fo r example , th e proble m i s t o fin d th e hypotenus e o f a
right-angled triangl e whose give n sides are 9  and 12. , the arithmetician wil l say that
it i s Jizs  o r 15 . Bu t we wil l writ e a  an d b  for 9  an d 12 , an d shal l find the bas e
to be ^2. _|T^2 . .  In this way the two parts a and b, which the number runs together,
are kep t distinct. 75

He continues , dealin g wit h th e questio n o f dimensiona l chang e i n
operations suc h a s multiplication :
We shoul d als o not e tha t thos e proportion s tha t for m a  continuin g sequenc e ar e
to b e understoo d i n term s o f a  numbe r o f relations ; other s tr y t o expres s thes e
proportions i n ordinar y algebrai c term s b y mean s o f severa l differen t dimension s
and shapes . Th e first they call the root,  the secon d th e square,  the thir d th e cube,
the fourt h th e biquadratic,  an d s o on . Thes e expression s have , I  confess , lon g
misled m e .. . All suc h name s shoul d b e abandone d a s the y ar e liabl e t o caus e
confusion i n ou r thinking . Fo r thoug h a  magnitud e may b e terme d a  cub e o r a
biquadratic, i t should never be represented t o th e imaginatio n otherwise tha n a s a
line o r a  surfac e .  . . What, abov e all , require s t o b e note d i s tha t th e root , th e
square, th e cube , etc. , ar e merel y magnitude s i n continue d proportion , whic h
always implie s the freel y chose n uni t tha t w e spok e o f i n th e precedin g Rule. 76

In other words, the cube of a, for example, i s not designate d a 3 because
it represent s a  three-dimensiona l figure , bu t becaus e i t i s generate d
through a  proportional serie s with thre e relations: i  :  a = a :  a2 = a2: a3.
He concludes :

We wh o see k t o develo p eviden t and distinc t knowledg e o f these  thing s insis t o n
these distinctions . Arithmeticians , on th e other hand , ar e content t o find the result
sought, eve n i f the y hav e n o gras p o f ho w i t follow s fro m wha t ha s bee n given,
but i n fac t i t i s i n thi s kin d o f gras p alon e tha t scienc e [scientia]  consists. 77

These ar e importan t developments , an d Descarte s show s a  ver y clear
and explici t awarenes s o f th e directio n tha t hi s algebr a i s movin g in .
He is now beginnin g to consider bot h geometry and arithmeti c i n terms
of a  theor y o f equations , thereb y showin g a  gras p o f mathematica l
structure well beyon d tha t o f an y o f his contemporaries . Th e powe r of
algebra, a s Descarte s construe s it , i s a s a  problem-solvin g techniqu e
which h e identifie s wit h th e ancien t ar t o f analysis . I t work s b y con -
struing unknown s i n term s o f knowns , b y providin g a  symbolis m fo r
them whic h enable s the m t o b e slotte d int o equation s tyin g known s
and unknown s togethe r i n a  systemati c way . Thi s procedur e ha s im -
mense advantages over the traditional geometrica l proofs, and Descartes
believes tha t a n algebrai c demonstration reveal s the step s involve d i n
solving th e proble m i n a  completel y transparent way. Indee d i t i s th e
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FIG. 5. 8

transparency of its operations, as much as its abstractness, tha t Descarte s
finds of the greatest valu e in his new algebra. Boyce Gibson an d Schuster
have bot h give n revealin g example s o f th e wa y i n whic h algebrai c
operations ar e mor e transparen t tha n geometrica l ones, 78 an d w e can
take th e cas e tha t Schuste r look s at—th e geometrica l an d algebrai c
solutions o f a  proble m i n Eucli d II . n—as a n example . Euclid' s ac -
count o f th e proble m an d it s solutio n (se e Fig. 5.8 ) run a s follows :

Let AB be the give n straight line ; thus i t i s required to cu t A B so that the rectangle
contained b y th e whol e an d on e o f it s segment s i s equa l t o th e squar e o n th e
remaining segment . Le t ABCD b e describe d o n AB ; let A C be bisecte d a t poin t E
and le t BE be joined; le t CA be drawn throug h F , and le t EF be made equa l to BE;
let th e squar e F H b e describe d o n A F and le t G H b e draw n throug h t o K . I  say
AB has bee n cu t a t H  s o as t o mak e the rectangl e contained b y AB, BH equal t o
the squar e o n AH . Fo r sinc e the straigh t lin e AC ha s bee n bisecte d a t E  an d F A
added t o it , the rectangl e containe d b y CF, FA together wit h th e squar e o n A E is
equal t o th e squar e on E F [by Prop II.6] . Therefore th e rectangl e CF , FA together
with th e squar e o n A E is equal t o th e squar e o n EB . But th e square s o n BA , AE
are equa l t o th e squar e o n EB , for th e angl e A  i s right [b y Prop 1.47] . Therefore
the rectangle CF, FA together wit h the squar e o n AE is equal to the square s on BA,
AE. Let the square o n AE be subtracted fro m each . Therefore the rectangle CF, FA
which remain s i s equal to th e squar e on AB . Now th e rectangl e CF, FA is FK, for
AF i s equal to FG , an d th e squar e o n A B is AD. Le t AK be subtracted fro m each ;
therefore F H whic h remain s i s equal t o HD ; an d H D i s the rectangl e AB, BH fo r
AB is equal to BD ; and F H i s the square on AH. Therefor e the rectangl e contained
by AB, BH is equal to the squar e on HA. Therefore the given straight lin e has been
cut a t H  s o as t o mak e th e rectangl e containe d by AB, BH equa l to th e squar e on
HA.79
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Now conside r ho w w e woul d solv e th e proble m algebraically , alon g
Descartes' ow n lines.  Firs t w e woul d assig n symbol s t o known s an d
unknowns, labelling AB as a, and AH, the unknown line , as x. The con-
ditions o f th e proble m ar e the n translate d int o a n equation :

x2 = (a - x)a
We ca n the n deduc e the solutio n i n wha t Descarte s call s 'an eas y and
direct' way :

As Schuste r notes, the algebrai c notation record s an d make s i t easy t o
grasp th e chai n o f deduction involve d in finding the solution , wherea s
the geometrica l solutio n 'issue s i n a  comple x diagram , whic h records ,
but doe s not reveal  the steps involved in unravelling the difficulty' , an d
the algebrai c demonstratio n make s clea r wha t ha s bee n don e t o th e
known an d th e unknow n quantitie s a t eac h step. 80

This 'transparency ' o f algebrai c operations i s what mark s the m ou t
as being completely certain , and ther e can be little doubt tha t Descarte s
has identifie d a n importan t an d powerfu l featur e of algebrai c demon -
stration here . Bu t he goes further , for wha t thi s transparency amount s
to i n philosophica l term s fo r hi m i s 'clarit y an d distinctness' . More -
over, i t bring s with i t al l the connotation s o f pictorial vividnes s which,
I hav e argued , ar e suc h a  crucia l par t o f th e doctrin e o f clea r an d
distinct idea s a s i t figures in the earl y Regulae. Not onl y i s the ide a of
validation b y mean s o f pictoria l vividnes s still activ e eigh t year s late r
in th e late r Regulae,  bu t i t i s presen t i n th e mos t strikin g an d unex -
pected context . Havin g establishe d th e highl y abstract, structura l fea-
tures o f his new algebra , it s concern wit h magnitude s in general rathe r
than particula r number s an d shapes , th e basi s fo r it s notatio n i n a
series o f continue d proportion s rathe r tha n spatia l imagery , Descarte s
proceeds, i n Rul e 18 , t o validat e i t i n term s o f intuitiv e obviousness,
terms which are unashamedly spatial and, indeed , pictorial. Having set
out arithmetica l operations i n algebrai c terms, h e continues: 81
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From thes e consideration s i t i s eas y t o se e ho w thes e tw o operation s ar e al l w e
need fo r th e purpos e o f discoverin g whateve r magnitude s w e ar e require d t o de -
duce fro m other s o n th e basi s o f som e relation . Onc e w e hav e understoo d thes e
operations, the next thing to do is to explain how to present them to the imagination
for examination , an d ho w t o displa y the m visually , s o late r o n w e ma y explai n
their use s or applications . I f addition o r subtractio n i s to b e used , we conceive th e
subject i n th e for m o f a  line , o r i n th e for m o f a n extende d magnitud e i n whic h
length alon e i s t o b e considered . Fo r i f we ad d lin e a  t o lin e b,

FIG. 5. 9

we ad d th e on e t o th e othe r i n th e followin g way ,

FIG. 5.1 0

and th e resul t i s c:

FIG. 5.1 1

And s o o n fo r subtraction , multiplication , and division . Th e cas e o f
multiplication illustrates the quite regressive nature of the representation
of arithmetica l operation s require d by Descartes ' validatin g process:82

Again, i f w e wis h t o multipl y ab b y c ,

FIG. 5.12 ,

we ough t t o conceiv e o f a b a s a  line , namely :

FIG. 5.1 3
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in orde r t o obtai n fo r abc  th e followin g figure :

FIG. 5.14

There i s clearl y a  discrepanc y her e betwee n th e concer n t o represen t
the operation s o f arithmetic algebraically , in structura l terms , an d th e
concern t o provid e a  vindicatio n o f arithmetica l processe s i n term s o f
operations s o clea r an d vivi d tha t on e canno t fai l bu t assen t t o them .
The iron y is that, havin g paid thi s high price for vindication , Descartes
almost certainl y realized that i t would no t succee d anyway , fo r i n th e
uncompleted Rule s 19-2 1 h e extend s hi s accoun t t o a  se t o f prob -
lems—problems tha t mus t b e se t u p i n term s o f severa l equations i n
several unknowns—that can be dealt with algebraicall y but which canno t
be legitimated i n the way proposed: an d a t thi s very point h e abandon s
the Regulae.

Although Descarte s onl y wrot e ou t th e title s o f Rule s 19-21 , thes e
provide straightforwar d description s o f th e propose d content . More -
over, we can fill out som e of the detail s with confidence, since Rules 16
to 2 1 ar e mirrore d i n th e earl y pages o f the Geometric.  Rule 1 9 deal s
with settin g u p equations , tellin g us that w e need equation s fo r al l the
unknown line s (i.e . quantities); Rule 2 0 tell s u s tha t w e shoul d divid e
rather than multipl y when w e have a choice, because , as the Geometric
indicates, th e forme r give s us the simples t terms t o whic h th e proble m
can b e reduced 83; an d Rul e 2 1 tell s u s tha t w e shoul d reduc e man y
equations t o a  singl e one, a n equatio n o f al l the equations , a s i t were .

The problem Descarte s come s u p agains t in trying to represen t alge -
braic operations i n terms o f the manipulation o f line lengths is brough t
out clearl y in an entry for Octobe r 162 8 in Beeckman's Journal, wher e
he report s a  'specime n o f Descartes ' algebra'. 84 Her e Descarte s i s
showing ho w t o solv e a n algebrai c proble m usin g lin e length s an d
plane surface s (se e Fig. 5.15) . Th e squar e a b ha s side s representing a n
unknown magnitud e x . W e ar e tol d tha t x 2 =  6x +  7. I f we le t a e an d
ac equa l 3  units , then f c an d g b eac h equa l $x.  I f w e the n imagin e f c
and g b t o b e removed fro m th e square , w e ma y subtrac t 6x fro m ab ,
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FIG. 5.1 5

but t o d o thi s i s to subtrac t th e squar e dc twice, i n which cas e we will
only hav e take n 6 x - 9  fro m ab.  Consequently , th e remaining squar e
cannot consis t o f 7 units, but must consis t of 7 + 9 - 1 6 units . Then th e
root o f d e (whic h equals fe) i s obviously equal to 4 , an d addin g af=  3
we obtai n x  -  7  a s the sid e o r th e roo t o f ab.

The problem i s how genera l this procedure is . A moment's reflectio n
shows i t t o b e ver y restricted . Fo r a  start , th e procedur e ha s onl y
yielded on e root, an d the other root , -i, cannot b e represented a t all
And ho w woul d Descarte s hav e manage d i f th e proble m ha d no t
contained a  perfec t square ? H e i s awar e o f th e problems . Beeckman
reports tha t irrationa l number s cannot b e represented i n thi s wa y bu t
require a  parabol a {referrin g t o Descartes ' techniqu e fo r genera l solu -
tions o f equations o f the thir d an d fourt h power usin g a  parabola an d
a circle 85), an d als o tha t Descarte s ha s a  categor y o f imaginar y root s
that ar e no t constructabl e a t al l Th e proble m her e i s that th e proce -
dure i s suppose d t o represen t algebrai c operation s i n term s o f th e
manipulation o f lin e lengths , an d thereb y provid e the m wit h a  legit -
imation i n term s of clear and distinc t ideas , bu t excep t i n the simples t
case w e en d u p a t bes t invokin g comple x geometrica l constructions ,
and a t wors t bein g unabl e to provid e an y construction a t all . Neithe r
of thes e latte r case s yiel d th e requisit e 'clarit y an d distinctness' . An d
it i s precisel y suc h cases , namel y higher-orde r roo t extractions , tha t
arise i n Rules 19-2.1 . Descarte s can argu e for hi s procedures in purely
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mathematical terms—i n term s o f th e theor y o f continue d geometrica l
proportions, fo r example—bu t hi s attemp t t o justif y mathematic s a s
such i n term s o f th e theor y o f clea r an d distinc t idea s collapses .

What doe s th e attemp t a t justificatio n in th e late r Regulae  amoun t
to? Descartes ' attempt s t o legitimat e mathematic s ar e not , I  believe , a
response t o scepticism , fo r ther e i s simply no evidenc e of an y interes t
in scepticism in his writings a t thi s period . Ho w the n ar e we to explai n
the attemp t t o legitimat e or justif y somethin g a s fundamental as math -
ematics? Who bu t a sceptic would believ e that mathematics tout  court—
as oppose d t o certai n contentiou s branche s o f mathematic s (suc h a s
transfinite arithmeti c i n ou r ow n time)—wa s no t justifie d o r withou t
legitimation? An d wh y shoul d anyon e tr y t o provid e a  legitimatio n o f
mathematical operation s tout  court  unles s the y wer e respondin g t o a
general sceptica l challenge ? I n respons e t o th e secon d question , w e
must as k wh o thes e sceptics  were . Sextu s Empiricu s ha d challenge d
geometry o n sceptica l grounds, 86 bu t I  know o f n o exampl e o f a  scep -
tical challeng e t o mathematic s tout  court  i n th e i6zos , an d Sextus '
interest i n thi s are a seem s t o hav e bee n universall y ignored . Bu t i f
Descartes wa s no t respondin g t o a  sceptica l challenge , wha t wa s h e
doing? I  sugges t tha t h e wa s no t tryin g t o legitimat e mathematics s o
much a s t o discove r wha t it s (unquestioned ) legitimacy consiste d in .
The reaso n wh y h e wante d t o d o thi s i n the firs t plac e i s simply that,
like virtually everyone else with a n interes t i n developing natural philo -
sophy, h e was attempting t o provide the physical sciences with the kind
of legitimacy and certainty that was universally ascribed to mathematics ;
and t o d o this , h e ha d t o discove r wha t thi s legitimac y consiste d in .
Unlike other s wh o reflecte d o n mathematics , geometr y i n particular ,
and wh o sa w it s axiomatic-deductiv e structur e a s bein g th e ke y in -
gredient, Descartes , a s we have seen, had rejecte d thi s as early as i6zo.
Synthetic proo f is , fo r Descartes , somethin g tha t ca n onl y resul t i n
sterile truth s an d canno t b e a  sourc e fo r th e discover y o f ne w truths .
The certaint y an d legitimac y of mathematic s i s something tha t h e fills
out i n term s o f th e immediac y o f it s operations , an d h e alread y has a
well-developed versio n o f a  traditiona l rhetorical-psychologica l theor y
with whic h t o thin k throug h thi s problem . Th e troubl e i s that i n th e
later Rules , as we have now seen , this theory comes t o appea r les s an d
less equa l t o th e task .

Descartes mus t hav e bee n ver y disappointed a t thi s failure , an d hi s
work on and interest i n mathematics woun d dow n very noticeably; and
while he would tur n agai n to mathematica l question s i n the 16305 , his
fundamental wor k ha d bee n completed in the 16zo s and his enthusiasm
was largel y gone. When visitin g Beeckman in Dordrecht o n 8  Octobe r
162.8, h e told hi m tha t h e had 'nothin g mor e t o discove r in arithmeti c
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and geometry' , fo r h e ha d mad e a s muc h progres s a s wa s humanl y
possible i n the las t nin e years; 87 and eightee n months late r h e wrote t o
Mersenne tha t h e wa s tire d o f mathematic s an d hel d i t i n suc h lo w
regard that he could not be bothered solving the problems that Mersenne
had sen t him. 88

The Fina l Yea r i n Pari s

In a  lette r t o Mersenn e o f 1 5 Apri l 1630 , Descarte s writes :
You ma y find it strange that I  have not persevere d with the treatises I began while
in Paris . The reaso n i s that , i n th e cours e o f workin g on them , I  acquired a littl e
more knowledg e tha n I  ha d whe n I  started , an d whe n I  trie d t o tak e thi s int o
account I  was force d to star t upo n a  ne w project , more extensive than th e first. It
is as i f one wer e to star t buildin g a house and the n acquire d unexpected riches , so
that one' s positio n wer e change d an d th e buildin g one ha d begu n wa s no w to o
small.89

The ne w projec t tha t Descarte s i s t o star t upo n i s L e Monde,  a s we
shall see . Th e on e h e abandon s is , I  suggest , th e Regulae. 90 W e hav e
already looke d a t som e o f th e problem s inheren t i n th e Regulae,  an d
these were sufficientl y seriou s to hal t progress . It is clear that Descartes
had als o begu n to think in terms of a new project, although we do no t
have an y evidenc e o f hi s workin g o n thi s unti l hi s arriva l i n th e
Netherlands. W e do , however , hav e som e ide a o f Descartes ' interest s
and activitie s in his last year in Paris, 1628 . In March he spent a t least
some tim e i n Brittany, 91and h e ha d promise d hi s friend s a  'Histor y of
my Mind' , quit e likel y wha t woul d becom e th e biographica l materia l
of the Discours  de la Methode. H e wrote a defence of Balzac' s rhetoric
around March , an d w e hav e a  repor t o f a  meetin g which Descarte s
attended an d spok e at , probabl y towards th e en d o f 162.8 . Let us loo k
at thes e i n turn .

Some time earl y in 162,8 , no late r than th e en d o f March, Descarte s
wrote a n ope n lette r to a n unknow n correspondent—' A Judgement o n
some Letter s o f Monsieu r d e Balzac'—defendin g Balzac' s Lettres  o f
i624.92 A s I indicated earlier , Descartes studie d rhetori c very intensely
at L a Fleche , an d th e Frenc h Jesuit s develope d a  particula r styl e o f
rhetoric which tried to provide a balance between very curt Attic styles
and th e baroqu e Asiati c style of th e Secon d Sophistic . I n s o fa r a s th e
Jesuits failed t o achieve this balance, they tended towards a more Asiatic
style. Thi s wa s als o a  tendenc y exhibite d i n on e o f thei r students ,
Balzac, a  frien d o f Descartes , an d on e o f th e mos t famou s o f th e
seventeenth-century Frenc h stylists . Balzac' s critic s though t tha t hi s
style ha d bee n corrupte d b y th e languag e o f court , an d th e dispute s
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that surrounde d hi s work tur n o n th e questio n o f a  'natural ' style , th e
opposing vie w being , essentially , tha t a  styl e a s elaborat e an d ful l o f
hyperbole a s Balzac' s canno t b e counte d a s 'natural'. 93 I n hi s ope n
letter, carefull y compose d i n Suetonian Latin, Descarte s defend s Balzac's
style a s capturin g th e correc t balance , an d eve n appear s t o offe r i t a s
a model :

In th e cas e o f M . d e Balzac , however , everythin g tha t h e undertake s t o sa y i s
explained wit h suc h soun d argument s an d i s illustrate d wit h suc h fin e example s
that it s most admirabl e feature is a certain stylistic vehemence and natura l passion ,
unbroken b y hi s carefu l skill , an d that , wit h th e eleganc e an d ornamentatio n o f
modern times, he retains the vigour and majest y o f the eloquence of ancient oratory .
He doe s no t abus e the simplicit y of hi s readers , bu t generall y uses arguments tha t
are s o clear tha t the y easil y gain credenc e amon g th e commo n people , an d fo r al l
that the y are so certain an d s o true tha t th e bette r th e mind o f the reade r th e mor e
sure they ar e to convince , especiall y when h e wishes to prov e t o other s onl y wha t
he ha s alread y persuade d himsel f of. 94

Descartes' defenc e of Balzac's very florid rhetorical styl e is not quit e a s
surprising a s it may a t firs t seem, for Balzac , like Descartes, i s adaman t
that suc h styl e i s no t somethin g tha t ca n b e learne d fro m manuals. 95

The point remains , however , tha t wha t i s apparently bein g defended is
a baroqu e styl e explicitl y derivin g fro m Classica l rhetorica l practice .

Or i s it ? A s on e commentato r ha s pointe d out , th e Balza c who m
Descartes praise s i s ' a Balza c revise d an d correcte d alon g Cartesia n
lines'.96 What Descarte s i s concerned t o defen d above al l i s an idea l of
eloquence in which th e conviction tha t the speaker o r writer i s speaking
or writin g th e trut h ca n b e conveyed . Thi s i s also ver y much Balzac' s
concern. Mor e specifically , what Descarte s finds to agree with i n Balzac
is a  rejectio n o f 'arid ' styles , a  rejectio n o f form s o f eloquenc e tha t
conceal th e absenc e o f arguments , an d abov e al l th e priorit y o f per -
suasion ove r style . Bu t h e als o find s muc h h e rejects , includin g th e
more traditiona l rhetorica l skills , whic h Balza c doe s no t completel y
ignore, suc h a s the us e o f ornamen t t o convince , eve n i f i t disguise s or
degrades th e truth , an d th e practic e o f displa y orator y whic h ha s n o
persuasive valu e o r intent. 97 O n close r examination , then , Descarte s i s
not s o muc h concerne d t o defen d traditiona l rhetori c a s t o identif y
those feature s o f rhetorica l practic e tha t h e find s valuable , an d thes e
are thos e whic h induc e a  heightene d 'attentiveness ' o n th e par t o f
hearers o r readers, 98 wit h th e resul t tha t the y ar e bette r abl e t o gras p
things clearl y and distinctly . This i s very much wha t w e woul d expec t
given his account o f clear and distinc t ideas , and the fac t tha t Descartes
advances hi s own conceptio n i n th e contex t o f a n explicitl y rhetorica l
account i s further evidenc e that hi s doctrine o f clea r and distinc t ideas
is stil l bein g though t o f i n term s derivin g from rhetorica l theory .
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Very littl e of the detai l of Descartes ' sta y in Pari s has bee n recorded ,

and th e onl y even t o f a  persona l natur e tha t w e kno w o f i s a  repute d
duel h e i s said t o hav e fough t ove r a  lady , althoug h h e i s said t o hav e
remarked, evidentl y around th e sam e time , tha t h e ha d neve r found a
woman whos e beaut y wa s comparable wit h tha t o f truth." One even t
that wa s t o hav e som e significanc e fo r Descarte s i s als o se t dow n b y
Baillet, however . Thi s i s the publi c meeting a t whic h Descarte s refute d
an anti-Aristotelia n speaker , an d wa s subsequentl y encourage d b y
Cardinal Berull e t o pursu e hi s interest s fo r th e benefi t o f humanity .
Although th e stor y is , alon g wit h Descartes ' dreams , jus t abou t th e
most-reported even t i n hi s persona l life , ther e i s muc h w e ar e i n th e
dark abou t concernin g bot h the meeting itself and the subsequent events.
There i s some doub t a s to whe n th e meetin g took place , fo r example ,
whether i t wa s lat e i n 162 7 o r i n Decembe r o f 1628. 10° Th e latte r i s
the date suggested b y Baillet's original account , an d althoug h Descarte s
had bee n in the Netherland s i n October , h e probably returned to Pari s
in November , no t actuall y moving permanentl y unti l th e beginnin g of
162.9.1011 will therefore take the later date as the correct one, 102 although
nothing hinge s o n it . W e ma y wel l as k wh y th e papa l nuncio , Bagni ,
who ha d bee n name d a  cardina l i n petto  i n Augus t 162 7 an d wa s t o
be proclaimed a  ful l cardina l in November 1629 , should invit e scholars
to hi s house to hea r a  lecture attacking Aristotle . Bagn i was to appoin t
the libertin e Naud e a s hi s secretar y i n 1630 , an d evidentl y move d i n
libertine circles , althoug h h e canno t himsel f b e calle d a  libertine, 103

which suggest s eithe r tha t th e intoleranc e an d censorshi p o f th e mi d
16205 had diminishe d to suc h an exten t tha t publi c criticism was no w
again allowed , o r tha t suc h discussio n wa s a  leas t sanctione d i n th e
case o f a n elite .

Descartes attende d th e meetin g wit h Villebressieu , an d Mori n an d
Mersenne wer e als o i n th e audience , a s was Cardina l Berulle , founder
of the Oratory , and th e moving force behin d the refor m o f the religious
orders.104 Th e speake r wa s a  chemist/alchemis t name d Chandoux , a n
expert in bas e metals, wh o wa s late r t o b e executed fo r counterfeiting .
Chandoux propounde d a  ne w chemica l philosophy , an d h e criticize d
the Aristotelia n basi s of existing chemical philosophy . Althoug h we d o
not kno w wha t h e defended, i t would appea r t o hav e bee n broadl y i n
line with the mechanis t thinkin g o f the time. 105 The tal k wa s evidently
received enthusiastically , bu t Descarte s wa s les s impressed , an d whe n
asked wh y b y Berulle , h e apparentl y go t u p an d spok e agains t th e
lecture, praisin g Chandoux' s rejectio n o f Aristotle , bu t criticizin g hi m
for puttin g i n it s place somethin g tha t wa s merel y probable. O n bein g
challenged whethe r h e ha d anythin g bette r t o offer , h e propose d hi s
own 'mor e tru e an d natura l principles'. 106 Th e onl y thin g to b e foun d

183



The Pari s Years , 162,5-162. 8
in an y extan t writin g o f Descartes ' fro m thi s perio d tha t coul d b e
described a s 'tru e an d natura l principles ' i s hi s doctrin e o f clea r an d
distinct ideas . Bu t what i s i t bein g offere d a s a n alternativ e o r answe r
to?

Although it is widely assumed, especially following Popkin's attempt s
to reconstruc t Descartes ' caree r a t thi s poin t i n term s o f a  genera l
Parisian 'sceptica l crisis' , tha t Descartes ' concer n wit h certaint y her e is
as a n answe r t o scepticis m (an d indee d mark s th e beginnin g o f hi s
concern wit h scepticism) , i t must b e remembered that question s o f th e
status o f ou r understandin g o f the natura l worl d ha d bee n raised i n a
natural-philosophical context o f mechanism a s wel l as in the epistemo -
logical contex t o f scepticism . Popki n treat s th e Chandou x meetin g a s
'the microcos m o f th e pligh t o f th e whol e learne d world', 107 an d tell s
us tha t

the evidenc e o f th e autobiographica l section s o f th e Discours  an d o f Descartes '
letters, indicates that around 1628-9 ne was struck by the full force of the sceptical
onslaught, an d th e nee d fo r a  ne w an d stronge r answe r t o it . I t wa s i n th e ligh t
of thi s awakening to th e sceptica l menace , tha t whe n h e was i n Paris Descartes set
in motion hi s philosophical revolution by discovering something 'so certain an d s o
assured tha t al l the most  extravagan t suppositions brough t forwar d b y the sceptic s
were incapabl e o f shakin g it'. 108

But I  can find nothing i n the Discours  o r th e correspondence fro m thi s
period t o indicat e an y interes t i n scepticis m o n Descartes ' par t a t thi s
time, no r ca n I  find any evidenc e at al l tha t Descarte s wa s motivate d
by a n interes t i n scepticis m befor e th e 16305 . W e must , therefore ,
seriously consider the possibility that his concern wit h certaint y derives
from natural-philosophica l rathe r tha n epistemologica l considerations .

This would fit in with th e tenor o f the later Regulae,  where question s
of cognitio n ar e no t raise d i n a n epistemologica l bu t rathe r i n a  de -
scriptive and psychologica l way , mechanis m rathe r tha n an y epistemo -
logical doctrin e providin g th e motivatio n an d constraints . Moreover ,
when w e conside r tha t Chandoux' s tal k wa s o n th e unsatisfactor y
nature o f Aristotelian natura l philosoph y a s a  basi s for chemistry , i t is
surely reasonable to assum e that any philosophical question s tha t were
at issu e are muc h mor e likel y to hav e bee n natural-philosophica l one s
rather tha n sceptica l ones . Th e questions o f hypotheses and probabilit y
were par t an d parce l o f th e discussio n o f mechanism . Fo r example ,
although Mersenne—lik e Galileo , Kepler , an d man y other s i n thi s
period—held up mathematics a s a model for knowledge , becaus e of the
certainty of its results, when i t came to a n understanding o f the natura l
world h e had mad e human science strictly separate fro m divin e science,
only th e latte r bein g abl e t o tel l u s ho w thing s ar e i n reality. 109 Mor e
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generally speaking , th e rejectio n of Aristotelia n essences led t o a  for m
of instrumentalis m tha t wa s commo n amongs t mechanists , and , par -
ticularly for Mersenne , mechanis m is very much a  hypothetica l natural
philosophy.

Could i t perhaps be, then, that Descartes is advocating that mechan-
ism ca n b e provide d wit h th e requisit e certaint y through th e doctrin e
of clear and distinc t ideas? Such a project would certainly be developed
throughout th e 1630 5 (albei t o n th e basi s o f a  ver y differen t doctrin e
of clear and distinc t ideas from th e on e we have seen Descartes operat e
with unti l now) , bu t i f that i s what i s being advocated here , i t i s little
more tha n a  promissor y not e o n Descartes ' part , fo r no t onl y i s th e
mechanism of the Regulae  explicitly hypothetical, bu t tha t o f Le Monde
is also . Bu t thi s i s no t undul y worrying, fo r i t woul d certainl y no t b e
the firs t promissory not e o n Descartes ' part ; and th e Popki n interpre -
tation ha s a  simila r problem , for , so fa r a s I  can tell , n o on e suggest s
that Descarte s ha d provide d a n answe r t o scepticis m a t thi s time . O f
more momen t i s the questio n wh y Descarte s shoul d wan t t o provid e
certainty, i f no t fo r epistemologica l reason s t o d o wit h a  wholesal e
sceptical threa t t o knowledge . On e reaso n i s tha t i f othe r natura l
philosophies—especially scholastic Aristotelianism and naturalism—were
being pu t forwar d o n a  realis t basis , i t migh t hav e seeme d tha t
mechanism wa s deficien t i n som e wa y i f i t coul d b e defende d onl y
instrumentally: an d thi s woul d hav e concerne d Descarte s mor e tha n
most becaus e he had no t jus t used it to accoun t fo r natural phenomen a
but ha d actuall y started buildin g it into a  theory o f cognition . Closel y
connected wit h thi s wa s th e genera l question o f the standin g o f math -
ematical and mechanical disciplines that Descarte s was pursuing. These
were considere d no t t o dea l wit h th e rea l cause s o f phenomena , an d
consequently wer e no t entitle d t o yiel d a  physica l interpretatio n o f
their system , but merel y hypothetical constructions. 110 This was clearly
something that Descartes had t o counte r i f his project was to b e viable.
Another reaso n wh y h e migh t hav e bee n concerne d wit h certaint y i s
that h e kne w o f th e condemnatio n o f Copernicanis m o n 5  Marc h
1616, in which Copernicus ' D e Revolutionibus  was suspende d unti l it
had bee n 'corrected' , that is , had bee n formulated more hypothetically .
In a letter to Mersenne, written at the end of November 1633 , in which
Descartes reveal s his dismay at th e condemnation o f Galileo , h e writes
that Copernicanis m i s so interwoven in every part o f Le Monde,  whic h
he ha s jus t completed , tha t 'i f i t i s false , s o too ar e th e entir e founda-
tions o f m y philosophy , fo r i t ca n b e demonstrate d fro m the m quit e
clearly'.111 He would prefe r no t to publis h Le Monde  a t al l rather tha n
publish i t in a  mutilate d form, h e tell s Mersenne, for 'ther e are alread y
so many views in philosophy that are merely plausible and maintainable
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in debat e that , i f m y ow n view s ar e n o mor e certai n an d canno t b e
accepted without controversy, the n I don't want eve r to publish them'.112

If Descartes ' wor k wa s t o secur e a n audience , hi s natura l philosoph y
had t o hav e a degree of certainty at leas t as great as the system s he was
rejecting. Th e rea l target s o f Descartes ' natura l philosoph y wer e nat -
uralism and scholastic Aristotelianism, not scepticism . This was the case
in 1633 , afte r th e completio n o f Le  Monde,  an d i t wa s als o th e cas e
in 162, 8 jus t a s h e wa s abou t t o embar k o n it .

Finally, m y readin g o f Descartes ' concern s i n th e disput e wit h
Chandoux a s bein g natural-philosophica l rathe r tha n sceptica l is , I
believe, confirme d b y th e repor t w e hav e o f hi s subsequen t meetin g
with Cardina l Berulle . Berull e ha d aske d Descarte s t o cal l o n hi m t o
discuss furthe r th e question s raise d a t th e meetin g an d hi s own inter -
vention,113 whereupon Descarte s pointe d ou t t o Berull e th e practica l
advantages hi s metho d migh t hav e fo r medicin e an d mechanics , an d
Berulle strongl y encourage d hi m t o pursu e hi s researches. 114 Natura l
philosophy wa s charge d wit h theologica l an d metaphysica l question s
for Berulle, 115 and on e of Descartes' first tasks o n arriving in the Nether -
lands was to b e to wor k o n metaphysica l and theologica l questions. 116
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6
A Ne w Beginnin g

1629-1630

The Retrea t fro m Societ y

Descartes move d t o th e Netherland s a t th e en d o f 162 8 o r th e begin -
ning o f 162,9, : takin g with hi m a  Bibl e an d a  Summa  o f Aquinas 2 bu t
apparently littl e else, 3 an d h e was t o remai n ther e fo r th e nex t twent y
years. Although several explanations hav e been proposed fo r hi s move,
we d o no t reall y know exactl y wh y h e wen t there . Th e fac t tha t h e
went fro m a  Catholi c countr y t o a  libera l Protestant on e ma y sugges t
that h e foun d th e Netherland s mor e conduciv e t o hi s interest s tha n
Catholic France . Bu t whateve r hi s sympathie s wit h th e religiou s an d
political regime in the Netherlands , Descartes was to resis t al l attempts
to conver t hi m t o Protestantism, 4 and whateve r h e ma y hav e believed
about th e libera l climate i n th e Netherlands , i t would tur n ou t i n fac t
that h e woul d b e persecute d muc h mor e vigorousl y b y Protestant s
(especially Calvinists ) than b y Catholics. 5 I t migh t als o b e note d tha t
the Netherland s ha d ver y libera l printing law s an d i t wa s possibl e t o
publish wor k ther e tha t coul d ofte n no t b e publishe d elsewhere ; bu t
Descartes' mov e canno t b e explaine d i n term s o f a  desir e t o avoi d
censorship, fo r h e woul d no t publis h anythin g tha t woul d fai l t o ge t
past Parisia n censors. Anothe r possibilit y i s that , a s Descarte s himself
indicates in his correspondence and i n the Discours,6 he made the move
in orde r t o pursu e hi s wor k withou t interruption . Althoug h h e ha d
benefitted fro m collaborativ e efforts u p to this point, it is quite possible
that he now fel t a  ne w confidence in his ideas, an d a  desir e to develo p
them i n detail , somethin g mor e easil y achieved i n the peac e an d quie t
of th e Netherlands . Bu t th e troubl e with thi s explanatio n i s tha t i t i s
not clea r wh y h e coul d no t hav e achieve d as much peac e and quie t in
the Frenc h countrysid e a s i n th e Dutch, 7 an d i n an y cas e h e wa s t o
spend muc h o f his time i n the firs t fe w years in the Netherland s i n th e
cities. Moreover , despit e th e fac t tha t th e Netherland s ha d clai m t o
being th e scientifi c an d cultura l capital o f Europ e i n thi s period, 8 an d
especially a s somewher e wher e Copernicanis m wa s widel y accepted, 9

his wor k wa s i n som e way s clearl y hampere d b y hi s isolatio n fro m
Paris. I n June 1628 , fo r example , he wrote t o Ferrie r virtually begging
him t o com e an d hel p him i n hi s optica l researches , although b y th e
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beginning o f 1630 , when h e hear d fro m Mori n tha t Ferrie r was plan -
ning t o com e t o sta y wit h hi m afte r all , h e wen t ou t o f hi s wa y t o
prevent Ferrier' s journey , askin g Mersenn e t o tel l Ferrie r tha t h e 'i s
going ou t o f thi s countr y an d tha t h e migh t no t fin d m e here'. 10 Thi s
was a  complet e fabricatio n o n Descartes ' part, 11 possibl y devise d be -
cause hi s ol d frien d Villebressie u may wel l hav e joine d hi m b y thi s
time, an d h e no longe r wante d t o b e bothere d wit h Ferrier , who m h e
treats rathe r shabbil y on a  number of occasions.12 As well as company ,
he woul d mis s som e o f th e advantage s o f livin g i n France , notabl y
French cuisin e an d th e comfor t o f Frenc h furniture , an d woul d fin d
little t o admir e i n th e Dutc h educationa l syste m compare d t o th e
French.13 Finally , Descartes change s hi s addres s wit h startlin g regular -
ity fo r someon e wh o want s peac e an d quie t t o ge t o n wit h hi s work ,
and a t leas t som e o f hi s constan t change s o f addres s wer e dictate d b y
the desir e t o b e nea r friends . A t leas t on e o f thes e change s o f address ,
his mov e t o Devente r i n 1631 , wa s due , a t leas t i n part , to hi s desire
to b e nea r hi s firs t follower , Reneri , wh o bega n teachin g Cartesia n
natural philosoph y a t th e Universit y of Utrech t i n 1636 . I n thi s con -
nection, i t is worth reminding ourselves that Descartes had som e interest
in making sure that his own ideas were disseminated in the Netherlands :
not th e behaviou r w e woul d expec t o f a  recluse .

Nevertheless, i t is hard t o avoi d the conclusion tha t Descartes' move
to th e Netherland s i s a  kin d o f retreat , no t s o muc h a  retrea t t o
the countr y (althoug h he wil l spen d a  grea t dea l o f tim e livin g i n th e
country i n the 16405 , and i n 162, 9 he describes himself as living 'in th e
wilderness'14) bu t a s simpl y a  retreat ; fo r eve n whe n h e i s i n th e city ,
he tells Balzac, he can g o unnoticed sinc e everyone is busy in his trade ,
and ' I can walk ou t eac h da y in the bustl e of the crowds wit h a s much
freedom an d eas e a s yo u hav e i n you r paths , an d I  pa y n o mor e
attention t o th e people I  meet than I  would t o th e tree s in your wood s
or the animals that graze there'15. Since the idea of a retreat from society
is part o f the gentilhomme  cultur e in which Descarte s an d hi s Parisian
friends thrived , i t may b e worthwhile investigatin g whether thi s culture
can thro w an y ligh t o n Descartes ' move . Montaign e ha d mad e th e
retreat t o th e countryside almos t mandator y fo r the true gentilhomme.
Although, like Descartes, Balza c had travelle d in Italy and especiall y in
the Netherlands16, he was the epitome o f a gentilhomme, spending most
of hi s tim e a t hi s estat e nea r Angouleme—sufferin g fro m som e un -
specified ill-health—bu t makin g regula r literar y forays , an d indee d
writing fo r th e court . Descarte s to o woul d writ e a t a  distance , i n a n
important sense , followin g hi s move t o th e Netherlands ; fo r althoug h
he was to have friends an d followers there, his intended audience would
always b e predominantl y a Frenc h one , an d h e neve r too k advantag e
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of the libera l publishing laws of the Netherlands, fo r example, to publish
material that might b e subject to censorshi p i n France, o r indeed in any
Catholic country . An d whe n h e wa s t o writ e i n th e vernacular , i t
would o f course b e French, no t Flemish . I t i s in thi s sens e that we ca n
treat Descarte s a s writin g a s a n exile , fro m a  retreat .

One facto r tha t mus t b e take n int o accoun t her e i s Descartes ' lac k
of a  patron. Sarasoh n ha s define d patronag e succinctl y a s 'a syste m of
personal relationship s betwee n individuals , o f unequa l an d varyin g
degrees o f statu s an d power , wh o wer e boun d togethe r a s benefactor s
and servant s fo r th e mutua l advantag e o f eac h party'. 17 Man y o f th e
libertines i n the 1620 5 had Richlie u an d Mazari n a s their patrons , bu t
in th e i6zo s an d 1630 5 th e pre-eminen t Frenc h patro n o f natura l
philosophers wa s Peiresc ; unfortunatel y Peires c already ha d a  favour -
ite, Gassendi , an d Descarte s neve r too k t o playin g secon d fiddl e t o
anyone. Still , Descartes would depen d on scientific network s that Peiresc
organized, and Frenc h natural philosophers, includin g Mersenne, relied
on th e patronag e o f Peires c i n numerou s ways. 18 Patronag e i n th e
seventeenth centur y was a  complex phenomenon , an d client s as well as
patrons generall y benefite d greatl y fro m it. 19 I t ofte n impose d som e
constraints o n research , bu t thes e wer e generall y insignifican t com-
pared t o the kinds of constraints, fo r example, that the Catholic Churc h
imposed, o r trie d t o impose . Th e simpl e fac t i s that patron s wer e no t
particularly concerne d t o uphol d orthodoxy ; the y wer e fa r mor e
concerned wit h havin g thei r standin g o r statu s enhance d b y bein g
associated wit h ne w scientifi c discoveries . The y wer e abl e t o offe r
protection fro m accusation s o f unorthodoxy, withi n limits , and, where
needed, the y wer e abl e t o establis h thei r client s i n financiall y secur e
positions wher e the y could pursu e thei r researc h interests . I t i s hard t o
explain wh y Descarte s too k th e unusua l ste p o f workin g outsid e th e
patronage system . I n particular , I  canno t se e that hi s personalit y pre-
cluded hi s working withi n thi s syste m successfull y an y mor e tha n di d
Galileo's, wh o playe d th e syste m brilliantl y unti l 1633 . Hi s dispute s
with th e Dutc h authoritie s i n the 16405 , arisin g from hi s quarre l wit h
Voetius, sho w h e wa s no t shor t o f th e kin d o f politica l cunnin g tha t
was occasionall y require d i n th e cour t intrigue s t o whic h patron s
subjected thei r clients . An d i f someon e lik e Gassendi , wh o associate d
with th e libertine s an d wa s openl y advocatin g Epicurea n atomism ,
could b e protected unde r Peiresc' s wing , s o certainly , coul d Descartes .
However, th e mor e importan t poin t i n th e presen t contex t i s no t s o
much wh y Descarte s avoide d th e patronag e system , bu t ho w on e
functioned outsid e it , when i t provided contacts, funding , an d protection .
In eschewing patronage, Descarte s was t o a  large extent placing himself
outside th e communit y o f natura l philosopher s (i n th e wa y tha t a
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physicist o r mathematicia n workin g privatel y outsid e th e universit y
system now woul d be) , and havin g done this , th e mov e t o th e Nether -
lands begin s t o loo k a  littl e mor e natural . W e canno t tel l whether , a t
this stage , Descarte s woul d hav e entere d th e patronag e syste m ha d h e
found a  conduciv e patron (a s he wa s t o d o a t th e ver y end o f hi s life ,
when h e accepted th e patronage o f Queen Christina) , but hi s failure t o
enter i t a t thi s tim e woul d hav e isolate d hi m t o suc h a n exten t that ,
while patronage an d exil e do not exhaus t the possibilities, they certainly
give on e a  fai r ide a o f th e natur e o f th e choice .

Descartes' interest s i n 162 9 begi n t o mov e i n a  ne w direction , an d
the years 1629 and 163 0 are both especiall y crucial ones, an d especially
complicated i n term s o f hi s changin g interest s an d th e changin g rela -
tions betwee n them . Som e guidance, however schematic , wil l therefore
be of help , and , althoug h i t i s impossible no t t o stra y from the m whe n
we com e t o th e detail , I  propos e tha t w e thin k i n term s o f thre e
periods. Th e firs t i s that lastin g from hi s arriva l in th e Netherland s a t
the en d o f 162 8 t o th e autum n o f 1629 . I n thes e months , h e wa s t o
continue to pursu e his work i n optics , an d h e would begi n t o work o n
metaphysics, o n th e existenc e o f God , an d o n th e immortalit y o f th e
soul. Th e nex t perio d last s roughl y fro m th e winte r o f 162 9 t o th e
autumn o f 1630 . I t i s initiate d b y a  lette r i n Augus t askin g fo r a n
explanation o f parhelia , an d a  stud y o f a n isolate d meteorologica l
phenomenon wa s t o gro w rapidl y int o a  majo r projec t o f explainin g
'all natura l phenomena' . Descartes abandone d work o n othe r projects ,
but was worried becaus e his physical work wa s inevitably tied u p with
metaphysical an d theologica l question s whic h h e coul d no t resolve .
Finally, th e thir d perio d last s fro m aroun d Novembe r 1630 , whe n h e
gave u p (a t leas t i n part ) th e attemp t t o reconcil e hi s physical accoun t
with metaphysica l an d theologica l doctrines , an d pursue d a  genera l
account o f material bodies that includes not jus t physics and cosmology ,
but als o physiology . Thi s project , whic h w e shal l loo k a t i n th e nex t
chapter, wa s pursue d unti l 1633 , whe n it s completio n an d plan s fo r
publication wer e abandone d o n hi s hearing o f Galileo' s condemnatio n
by th e Roma n Inquisition .

Grinding th e Anaclasti c
When Descarte s firs t arrive d i n th e Netherland s h e spen t a  shor t tim e
in Amsterdam , an d som e tim e a t Dordrech t visitin g Beeckman, befor e
settling i n Franeker , wher e h e registere d a t th e universit y ther e a s a
student i n April 1629 , this probabl y bein g a  formality which provide d
him wit h som e kin d o f prope r lega l statu s i n th e Netherlands . Hi s
interests i n th e cours e o f hi s firs t yea r i n th e Netherland s centred , b y
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his ow n account , o n metaphysics , bu t hi s extant correspondenc e fro m
16x9 covers , a s wel l a s metaphysics , th e grindin g o f lenses , music ,
optical illusions , an d natura l philosophy .

His brie f treatment s o f optica l illusion s an d musi c brin g to ligh t hi s
attitude t o th e reductiv e aspect s o f mechanis m i n a n interestin g way .
On th e questio n o f optica l illusions , i n whic h h e stil l show s a  kee n
interest, his approach i s predictably deflationary: the illusions produce d
by magicians , allegedl y with th e hel p o f demons , ca n i n fac t b e pro -
duced simpl y 'b y th e ai r an d light'. 20 An d h e offer s a  similarl y defla -
tionary accoun t o f cameo s an d talisman s i n a  lette r t o Mersenn e o f 8
October.21 But in the case of music, where we might expec t th e replace -
ment o f hi s earl y mathematica l reductio n b y a  mor e fully-fledge d
mechanist reduction—explaining consonance no t i n terms o f ratios bu t
in physical terms, as Beeckman and Mersenne ha d bee n doing—we find
a mov e i n exactl y th e opposit e direction . H e i s now intereste d i n th e
psychological effect s o f music . So , fo r example , th e reaso n wh y on e
cannot mov e fro m a  thir d directl y t o a n octav e i s no t explaine d
reductively a t all , bu t i n terms o f what th e min d anticipate s whe n i t is
aware o f various intervals;22 and th e explanation fo r the ways in which
various voice s ma y mov e lie s i n a  psychologica l theor y abou t th e
emotional concomitant s o f various musical progressions an d the ability
of thes e progression s t o stimulat e ou r attention. 23 I n general , hi s ap -
proach t o musi c a t this time indicates that harmonic an d psychologica l
considerations ar e no w paramount ; a s w e shal l se e below , withi n a
couple o f year s h e was t o hav e take n thi s sufficientl y fa r a s to esche w
any attemp t t o understan d musi c i n reductionis t terms . Wha t block s
off reductio n i n the case of music here is almost certainl y the beginnin g
of a n awarenes s o f where mechanica l explanation s migh t n o longe r b e
appropriate, somethin g tha t woul d increasingl y comman d Descartes '
attention.

The project which, next to his work o n metaphysics, apparently took
up mos t o f his time was th e devisin g of an apparatu s capabl e o f grind -
ing hyperboli c lenses ; fo r h e wa s convince d tha t th e anaclasti c wa s a
hyperbola, tha t is , that a  len s with a  hyperboli c surfac e woul d refrac t
incoming paralle l rays cleanl y to a  singl e point , thu s riddin g lense s of
the variou s aberration s tha t ha d hindere d th e constructio n o f optica l
instruments u p t o thi s point . Bu t ther e wer e formidabl e problem s in -
volved i n grinding aspherica l lenses . Descarte s had approache d Ferrie r
about thi s proble m a s early as i6z6 , an d o n 1 8 June h e wrote t o hi m
that h e had solve d th e practica l problem s involved 24 an d insiste d tha t
Ferrier joi n hi m i n Franeker , providin g hi m wit h detail s o f th e route ,
and tellin g him that they would 'liv e lik e brothers', Descarte s seeing to
all his financial an d othe r needs. 25 Ferrier was not t o come t o Franeker,
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however, an d Descarte s subsequentl y writes t o hi m describing what he
has i n min d s o tha t th e latte r ca n construc t th e apparatu s neede d i n
Paris. I n tw o letter s t o Ferrier , Descarte s write s i n som e detai l abou t
the constructio n o f hi s lens-grindin g machine , givin g u s som e insigh t
into th e complexit y an d practica l sophisticatio n o f wha t h e ha s i n
mind. H e set s ou t detail s o f revision s t o a  machin e tha t h e ha d de -
scribed t o Ferrie r i n Paris , indicatin g ho w th e blade s tha t wil l d o th e
grinding ar e t o b e cut , wha t materia l the y ar e t o b e made of , an d s o
on. Ferrie r respond s with a  lis t of queries: how variou s part s ca n mov e
without obstructin g on e another ; ho w th e machin e i s t o cu t conve x
lenses; whethe r th e blade s wil l nee d t o b e cu t fro m tw o plate s o r
whether on e i s enough; ho w identica l mould s ar e t o b e made, on e fo r
rough-forming an d on e fo r finishing off; what kind s of materia l can b e
used to grind glass cleanly, without leavin g a deposit tha t would interfer e
with smoot h grinding ; ho w t o balanc e th e softnes s o f th e grindin g
materials neede d i f they ar e t o grin d smoothl y agains t th e fac t tha t if
they are softe r tha n th e glass then th e glass will grind the m rathe r tha n
vice versa ; an d s o on. 26 Descarte s replie s i n detail , showin g wha t
materials th e differen t part s o f th e machin e mus t b e constructe d of ,
the exac t size s o f components , ho w th e machin e mus t b e fixed to th e
rafters an d joist s t o minimiz e vibration , ho w t o avoi d scrapin g o r
gouging th e len s durin g cuttin g b y performing th e whol e operatio n a t
an angle ; in addition, h e deals with mor e mathematica l problems , pro -
viding detail s of how t o cu t a  lens so tha t i t has a  predetermined foca l
length withou t losin g an y o f th e thicknes s o f th e glass , an d ho w t o
trace a  hyperbol a usin g onl y a  compass. 27 The accoun t tha t Descarte s
gives of the grinding o f aspherical lenses in these letter s would for m a n
unrevised basi s fo r th e definitiv e versio n give n nin e year s late r i n
Discourse 1 0 o f th e Dioptrique,  wher e a n illustratio n o f th e sam e
machine i s provide d (Fig . 6.1) .

The correspondenc e o n grindin g hyperboli c lense s i s importan t be -
cause i t reveal s a n insigh t int o Descartes ' workin g habit s tha t i s rare ,
for specia l circumstance s requir e tha t h e se t out ver y practical matter s
in som e detail . Hi s exchange s wit h Ferrie r sho w hi m t o hav e som e
basic engineerin g skill s with , fo r example , a  goo d appreciatio n o f
practical question s concernin g friction , vibration , an d th e qualitie s o f
different type s o f grinding materials . Bu t these exchange s als o indicat e
a gras p o f the sin e version o f the la w o f refraction . Descarte s doe s no t
actually se t ou t th e sin e law , probabl y becaus e t o d o s o woul d b e t o
allow Ferrie r to pursue his optical researche s independently of Descartes '
guidance, an d perhap s eve n t o tak e credi t fo r these : a s w e shal l se e
below whe n w e loo k a t Descartes ' disput e wit h Beeckman , he i s ver y
sensitive o n suc h matter s o f priority .
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FIG, 6. 1

FIG. 6. z

In hi s lette r t o Descarte s o f z6  Octobe r 1629 , Ferrie r writes :
You hav e taugh t m e tha t th e [prism ] ca n b e mad e wit h an y angl e on e wishes ; I
cannot demonstrat e this , fo r al l th e prism s I  hav e a t presen t ar e th e same , an d I
beg yo u t o resolv e thi s poin t fo r me . . . . M. Mydorg e propose d a  mean s tha t h e
has o f tracin g th e require d lin e s o a s to bur n a t a  poin t h e wil l determin e fo r an y
given len s withou t knowin g anythin g o f it s diamete r o r it s thicknes s a t it s centre ,
and h e say s h e alon e ha s discovere d this . I  kno w tha t thi s secre t i s not unknow n
to you , an d tha t al l the sai d gentleman knows o f i t he has learned from you . If you
decide tha t I  could understan d it , you woul d oblig e me greatly b y communicatin g

T Oit a t you r convenience .

Descartes replie s t o th e firs t question a s follows , settin g ou t wha t i s in
effect a  metho d fo r determinin g th e refractiv e inde x o f a  glas s pris m
(see Fig . 6.2) :
Let th e lin e o f you r quadran t b e AE , an d le t th e glas s pris m b e applie d abov e i t
be FGH, whic h ca n b e of any siz e provided tha t th e lin e G H fall s fro m i t at a  righ t
angle t o AF, , so tha t th e sun' s ra y passin g through th e pinnul e I travels straigh t t o
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FIG. 6. 3

D an d i s no t refracte d whe n i t enter s th e len s bu t onl y when i t leave s it, namely
at poin t D . Not e the n th e lin e GDF , whic h represent s the inclinatio n o f th e len s
in which the refraction occurs, th e poin t D , a t which it i s cut b y the sun' s ray , and
the poin t AS , where th e sun' s ra y ID A cut s th e lin e of you r quadrant . Yo u the n
have th e angl e ADF . Now, fro m th e poin t D  dra w anothe r lin e D C s o tha t th e
angle FD C i s equa l t o th e angl e ADF, an d consequentl y s o tha t th e whol e angl e
ADC i s doubl e th e angl e ADF. Not e th e poin t a t whic h th e lin e D C cut s you r
quadrant, an d whe n yo u hav e found thi s dra w th e lin e C K equal to CD , an d th e
line A L equal t o AD . The n fin d th e mi d poin t betwee n th e tw o point s K  an d L ,
namely B. And havin g the three points A, B, and C , which give you th e proportion
between the lines AB and BC , you have then only to do a s follows. This proportio n
will alway s tur n ou t th e same , n o matte r wha t glas s triangle yo u take , provide d
they ar e o f th e sam e transparency. 29

Descartes the n proceed s t o sho w Ferrie r a  simpl e wa y o f tracin g a
hyperbola wit h a  compas s usin g A , B , an d C  a s hi s referenc e points
(Fig. 6.3) . On e open s th e compas s wit h th e poin t a t B  and mark s of f
points O and N  equidistan t fro m B . Then, taking A  as centre, w e trace
the arc TOV, an d fro m C  as centre an d C N a s radius, we trace out th e
arc VN T whic h intersect s TO V a t V  an d T . W e ca n fin d 'a n infinit e
number o f points i n this way', Descartes tell s Ferrier, simply by repeat-
ing the operation , fo r exampl e b y opening th e compas s a  littl e furthe r
and startin g wit h two point s equidistant fro m B , namely P and Q . Thi s
will giv e u s tw o large r arc s XQ Y an d YPX . Th e hyperbol a wil l li e
along th e point s o f intersectio n o f th e arcs , havin g B  as it s vertex .

This lette r contain s enoug h informatio n fo r someon e wit h a  gras p
of th e fundamental s o f geometrica l optic s t o deriv e th e sin e law , a s
Descartes realizes , tellin g Mersenn e tha t h e i s no t afrai d o f anyon e
publishing the la w befor e hi m unless 'they dra w i t fro m th e letter s that
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I sen t t o Ferrier'. 30 H e clearl y kne w th e sin e la w b y thi s time , an d h e
was abl e t o sho w Beeckma n ho w t o appl y th e la w t o lense s when h e
visited hi m in Octobe r 1629 , demonstrating tha t a n elliptica l lens was
anaclastic whe n constructe d i n a certain way, although Beeckma n does
not recor d th e proof o f this.31 We do not kno w whe n he discovered the
sine law , however. I t wa s perhap s a s earl y as 162.6 , fo r i n settin g ou t
the accoun t tha t we have jus t looked at , Descarte s preface s it with th e
comment tha t Ferrie r ha s forgotte n som e o f wha t h e taugh t hi m i n
Paris.32 The firs t time h e sets ou t th e sin e law explicitl y is in a  letter t o
Mersenne o f June 1632 , wher e h e tell s him : 'as t o m y wa y o f meas -
uring th e refractio n o f light , I  compar e th e sine s o f th e angle s o f in -
cidence an d th e angl e o f refraction , bu t I  would b e happ y i f this wer e
not mad e know n a s yet'. 33

The Formulatio n o f a  Metaphysic s

It i s evident fro m hi s correspondence tha t althoug h Descarte s devote d
considerable time t o question s i n dioptrics i n the first part o f 1629 , his
principal concer n wa s wit h metaphysics . Whe n h e registere d a t th e
University o f Franeker a s a  studen t i n Apri l 1629 , he signed himself as
'Renatus de s Cartes Callus , Philosophus'. Baille t tells us that Descarte s
began a  treatis e o n divinit y i n i6z8, 34 whil e h e wa s stil l i n Paris , al -
though w e do no t kno w wha t becam e of it . By 1629, however , he was
certainly thinkin g seriousl y about a t leas t two metaphysica l questions :
the existence o f God an d th e immortalit y of the soul . He mentions tha t
he ha d begu n o n ' a littl e treatise ' i n a  lette r t o Gibieu f i n July i6z$, 35

and a  late r lette r t o Mersenn e indicate s tha t thi s wa s a  treatis e o n
metaphysics i n which h e 'se t ou t t o prov e the existenc e o f Go d an d of
our soul s whe n the y ar e separat e fro m th e body , fro m whic h thei r
immortality follows'. 36 Thes e wer e th e tw o traditiona l question s tha t
Parisian philosophers o f the 1620 5 had bee n concerned with : Mersenn e
had devote d attentio n t o bot h o f them an d Silho n had explicitl y singled
them ou t (alon g with God' s providence ) as the ke y issues i n Le s deux
veritez. Both Mersenn e an d Silho n had bee n concerned wit h a  form of
religious scepticism which would deny these doctrines, bu t in Mersenne' s
case ther e i s als o a n explici t awarenes s tha t naturalis m need s t o b e
rebutted i f either doctrin e i s to b e defende d fully . W e canno t ascertai n
whether Descarte s was concerned wit h a  naturalistic challenge to thes e
doctrines o r wit h a  sceptica l challeng e a t thi s time . Ye t despit e th e
paucity of material, we are not completel y in the dark . From the scraps
of informatio n he give s o n th e conten t o f hi s treatise , w e ca n offe r a
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reconstruction, albei t a  speculative one, o f the issue s he deal s with an d
of th e directio n i n whic h hi s metaphysica l though t wa s moving .

In a  lette r t o Mersenn e o f 2 5 Novembe r 1630 , h e writes :
The quickest way that I know o f to reply to argument s which h e [unknown author]
brings agains t Divinity , and t o th e argument s o f al l atheists , i s to fin d a n eviden t
proof whic h wil l convince everyone of God's existence. I can boas t o f having found
one mysel f whic h satisfie s m e entirely , and whic h show s m e tha t Go d exist s wit h
more certainty than with which I know th e truth of any proposition o f mathematics;
but I  d o no t kno w whethe r I  woul d b e abl e t o mak e everyon e understand i t th e
way I  do , an d I  thin k i t i s bette r no t t o dea l wit h thi s matte r a t al l than t o dea l
with i t imperfectly.' 7

The firs t question w e mus t as k i s why he thinks i t necessar y to ad d t o
the numerou s proof s o f God' s existenc e tha t ha d alread y bee n ad -
duced. I t i s important her e tha t w e recogniz e that th e ter m 'atheist ' in
the seventeent h centur y is a ter m o f abus e rather tha n somethin g wit h
a precise meaning. In fac t on e precise meaning i t does no t see m to have
had i s a litera l belief tha t ther e i s no God . Wha t migh t wel l hav e been
included i n th e ter m a s Descarte s use s i t i n thi s lette r ca n perhap s b e
brought ou t by looking a t how Mersenn e use s the term i n his L'Impiete
des deists.  Mersenn e identifie s Charron , Cardano , an d Brun o a s th e
principal atheist s o f hi s time, 38 bu t th e fac t tha t eac h o f thes e believe s
in Go d i s eviden t fro m Mersenne' s ow n discussio n o f them . Charro n
believes that th e existenc e of God canno t b e proved b y reason, bu t ca n
be know n onl y throug h faith ; Cardan o als o denie d tha t fundamenta l
dogmas—the immortalit y o f th e soul , divin e providence , creatio n e x
nihilo—can be demonstrated b y reason, and, Mersenne finds, he supports
determinism, bu t h e certainl y believe s i n th e existenc e o f God ; an d
Bruno argue d tha t God' s omnipotenc e wa s limite d because , althoug h
infinite, H e was necessarily caught up in finite things.39 Mersenne i s not
interested i n thinkers wh o genuinel y did no t believ e in the existenc e o f
a God—h e woul d hav e bee n extremel y unlikel y to hav e foun d any , i f
indeed ther e wer e an y suc h peopl e i n th e sixteent h an d earl y seven -
teenth centuries. 40 No r wa s h e interested , fo r example , i n Isla m o r
(except i n the cas e o f the Cabbala ) Judaism, o r eve n Protestantism: hi s
concern i s wit h variou s form s o f heres y withi n th e Roma n Church .
What wa s a t stak e wa s no t th e existenc e o f Go d per se , even the Go d
of Christianity , bu t whethe r ther e wa s a  compellin g for m o f rationa l
argument, independent of faith, which showe d th e existenc e o f the right
kind o f God .

Now i t i s clea r fro m th e rational e behin d Mersenne' s advocac y o f
mechanism that on e thing th e righ t kin d o f Go d ha d t o b e was a  Go d
who wa s transcendent , i n th e sens e o f bein g independen t o f Hi s crea -
tion. The traditional Scholastic arguments had attempted t o prove God' s
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existence fro m manifes t feature s o f Hi s creation , suc h a s th e harmon y
in nature. Such demonstrations di d not distinguish between an immanent
God an d a  transcenden t one , bu t thi s ha d no w becom e th e ke y issue,
as Mersenne' s anti-naturalisti c writing s testify . Suc h a  transcenden t
God i s not onl y not par t of His creation, bu t no t i n any way dependen t
upon it . Therefore , i f transcendenc e wa s t o b e guarantee d fro m th e
outset, a  proo f o f Go d wa s neede d whic h di d no t ti e Hi s existenc e i n
any wa y t o Hi s creation . Bearin g thi s i n mind , w e ca n as k wha t
Descartes' 'eviden t proo f migh t hav e been .

His remarks on eterna l truths i n the letters to Mersenn e of April and
May 1630 , which w e shal l loo k a t below , strongl y sugges t that , i f He
has a  proo f o f th e existenc e o f God , i t i s on e whic h make s Go d
completely independen t o f anythin g H e ha s i n fac t done . Wha t late r
became know n a s th e ontologica l argumen t fit s th e bil l here , fo r thi s
argument does no t infe r God' s existence a  posteriori fro m anythin g He
has in fact created, but rather infers the necessity of His existence a priori
simply fro m ou r concep t of God . Bu t in the recor d o f hi s conversatio n
with Burma n of April 1648, Descartes distinguishe s between th e argu -
ment fo r Go d i n the third Meditatio n an d tha t i n the fift h Meditation .
In th e former , he look s fo r som e effec t o f Go d i n orde r t o deduc e th e
existence o f Go d a s cause , an d find s tha t th e onl y effec t whic h wil l
support suc h a n argumen t i s his idea o f God; h e can attribut e hi s ideas
of othe r thing s to variou s sources , bu t hi s idea o f God i s such tha t th e
only thing he can conceive of as being responsible for i t is God Himself.
The argumen t o f the fifth Meditation , o n th e othe r hand , h e refer s t o
as th e a  priori  argument , a  priori  becaus e i t doe s no t star t fro m a n
effect. I n brief , thi s argumen t (th e 'ontological ' argument ) reflect s o n
the ide a tha t Go d i s defined a s that bein g which ha s ever y perfection,
and sinc e i t is more perfec t to exis t tha n no t t o exist , i f something ha s
every perfectio n the n i t mus t exist . No w Descarte s tell s Burma n tha t
this a priori argument come s late r than th e causa l argument because of
'the order i n which the author discovere d the two proofs'. 41 Bu t we are
not oblige d t o conclud e fro m thi s tha t Descarte s actuall y discovered
the proofs in this order : hi s remark may simply reflect th e fac t tha t th e
general structur e o f the argumen t i n the Meditationes  require s hi m t o
show tha t m y ide a o f Go d i s caused b y Go d befor e h e can procee d t o
the a  priori  proo f o f God' s existence , wherea s i n th e Principia,  fo r
example, a  differen t mod e o f expositio n allow s hi m t o provid e th e a
priori proo f first .

In fact, however, what matters is not so much the actual chronologica l
sequence a s whether Descarte s ha d th e a  priori argumen t worke d ou t
in som e for m i n 1630 . Unles s hi s confidenc e i n hi s demonstratio n i s
completely misplaced , I  think we have t o assum e that h e did, fo r there
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can b e n o doub t tha t thi s i s th e argumen t h e neede d i f h e wa s t o
establish transcendenc e definitively . Bot h argument s provid e som e in -
dication o f transcendence ^ bu t th e a  priori  argumen t i s i n a  stronge r
position t o guarante e i t becaus e i t relie s o n n o creatio n whatsoever .
The differenc e i s that the causal argument moves fro m a  particular idea
considered a s a n effec t t o th e ultimat e cause o f that idea , wherea s th e
a priori  argumen t reflect s o n th e conten t o f the ide a an d consider s th e
implications o f tha t conten t fo r wha t th e ide a refer s to . I t ma y b e
pointed ou t tha t i n bot h case s th e proo f depend s o n th e existenc e of
the idea : i n th e causa l argumen t i t depend s o n th e ver y fac t o f m y
having the idea , i n th e a  priori  argumen t o n th e natur e o f the conten t
of th e idea . Th e poin t is , however , tha t th e a  priori  proo f i s designe d
to reflec t a  feature of God which H e would have even if He had create d
nothing, wherea s th e causa l argument i s not. W e need t o hav e an ide a
of Go d to b e able to go through the a priori proof , bu t God' s necessary
existence i s no t dependen t o n m y abilit y to prov e it , an d henc e no t
dependent o n th e existenc e o f my idea o f God , o r indee d the existenc e
of anythin g othe r tha n Himself , wherea s the proo f o f Hi s existenc e a s
cause depend s o n Hi s havin g cause d something , an d henc e o n some -
thing othe r tha n Hi m existing .

There is  a  sens e in  whic h Descartes ' proo f of  the  existenc e of  God
is tied in with the very general metaphysical programme, outline d above
all by Mersenne i n his anti-naturalistic treatises of the mid-i6zos, which
proposes counterin g variou s forms o f naturalism by providing a  natural
philosophy whic h allow s a  clea r separatio n t o b e mad e betwee n th e
natural an d th e supernatural , th e forme r bein g construed a s iner t an d
the latte r a s completel y transcendent . Whe n w e looke d a t Mersenne' s
account, however, I noted tha t hi s treatment o f naturalism also included
consideration o f a  secon d question , mortalism . H e treate d a s par t o f
the sam e genera l proble m bot h th e doctrin e tha t natur e i s a  real m o f
active powers , an d th e doctrin e tha t th e sou l i s simply the for m o f the
body an d canno t persis t afte r th e deat h o f th e body . Hi s reaso n fo r
treating thes e a s part of the sam e genera l problem was that he though t
of the m bot h a s arisin g fro m a  blurrin g o f th e shar p separatio n be -
tween natura l an d supernatural , so that bot h natur e generall y and th e
human bod y wer e give n activ e power s which , i f extende d a s fa r a s
some renaissance naturalists were inclined to exten d them , woul d hav e
rendered th e genuinel y supernatura l (namel y God ) redundant . Th e
philosophical roo t o f thes e dangerou s tendencie s wa s th e Aristotelia n
doctrine o f form , whic h coul d b e use d t o suppor t al l kind s o f occul t
powers i n nature an d t o suppor t th e doctrin e tha t sinc e the sou l i s the
form o f th e body , an d sinc e form s alway s nee d t o b e attache d t o
something (th e cor e o f Aristotle' s rejectio n o f Plato) , th e sou l mus t
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perish when it s substratum, th e materia l body , does . Bu t i f one grant s
that mechanis m provides a  satisfactoril y sharp distinctio n betwee n th e
natural an d th e supernatural , th e proble m stil l remain s whethe r th e
requisite notio n o f th e sou l ca n b e capture d i n thi s way . It ca n b e in -
cluded i n th e natura l real m onl y a t th e expens e o f bein g made inert ,
which would surel y be to den y i t consciousness an d will , a thing which
neither Mersenn e no r Descarte s coul d do . Bu t i f i t i s include d i n th e
supernatural, i t mus t b e distinguishe d from God , if only becaus e Go d
has created it and consequently it must stand in a relation of dependence
on Him.

The secon d questio n deal t wit h i n th e 'Littl e Treatise ' i s th e im -
mortality o f th e soul . W e hav e ver y littl e o n thi s questio n befor e th e
composition o f the Discours,  probabl y in the winte r o f 1635-6 , an d I
believe tha t w e mus t b e ver y circumspec t indee d abou t readin g th e
discussion o f min d i n Par t 4  o f th e Discours  bac k int o th e 'Littl e
Treatise'. Bu t there i s obviously some continuity . The 'Littl e Treatise '
had examine d the questio n o f 'the existence of our soul s when they are
separate fro m th e body' . I n Par t 4  o f th e Discours,  th e basi s fo r thi s
separate existenc e i s laid out : 'Accordingly thi s "I"—tha t is , the sou l
by whic h I  a m wha t I  am—i s completel y distinc t fro m th e body , an d
indeed i s easie r t o kno w tha n th e body , an d woul d no t fai l t o b e
whatever i t is, even if the body did not exist'. 42 The traditional Thomis t
view had centre d aroun d th e defenc e o f the resurrectio n o f the bod y a t
the Las t Judgement . Descarte s concern s himsel f neithe r wit h th e Las t
Judgement no r wit h th e resurrectio n o f th e body . I n fact , thi s i s only
to b e expected , a s studie s o f th e literatur e an d iconograph y o f deat h
between the fourteent h and seventeent h centuries sho w tha t th e body -
and-soul resurrection becomes progressively ignored both by theologians
and th e genera l populace, a s the imag e of death come s to focu s o n th e
decomposing cadaver , an d th e judgemen t o f eac h individua l sou l im -
mediately afte r deat h i s accentuated. 43 Certainl y i f one di d no t accep t
the doctrin e o f th e resurrectio n o f th e bod y a t th e Las t Judgement , a
doctrine whic h seem s t o hav e gon e ou t o f theologica l fashio n b y th e
seventeenth centur y an d whic h Descarte s clearl y doe s no t hold , the n
the sou l woul d hav e t o b e independen t o f th e bod y i f i t wer e t o b e
immortal. Bu t the way i n which Descarte s set s out th e independence of
the soul with respect to the body has a striking similarity to his account
of the independence of God with respec t t o Hi s creation. The soul , like
God, transcend s materia l thing s an d i s no t dependen t upo n them :
like God, the sou l woul d no t fai l t o b e whatever it is , even if the bod y
did no t exist . I n Par t 4 , th e principa l differenc e betwee n mysel f con-
sidered a s a  sou l an d Go d seem s t o b e tha t Go d ha s al l perfection s
whereas I  do not. In short , the parallel s between the way i n which God
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is distinguished from matte r an d th e way in which mind is distinguished
from matte r suggest that Descartes see s them as being part of the sam e
kind o f exercise : a  consideratio n dictate d b y mechanism .

The genera l rational e behin d th e 'Littl e Treatise ' i s presented briefl y
in a  lette r o f 1 5 Apri l 163 0 t o Mersenne :

As for you r theological question, i t i s beyond the capacit y of my mind, bu t i t does
not see m to me to b e outside my province, sinc e it does no t concer n anythin g that
depends o n revelation , which i s what I  call Theology in th e stric t sense ; rather, i t
is a  metaphysica l question t o b e examine d b y huma n reason . I  thin k tha t al l o f
those t o who m Go d ha s give n th e us e o f thi s reason ar e oblige d abov e al l to us e
it t o kno w Hi m an d t o kno w themselves . It i s with thi s tha t I  tried t o begi n my
studies, and I  can sa y that I  would no t hav e been able to discove r the foundations
of physic s i f I  ha d no t looke d fo r the m alon g tha t road . I t i s th e topi c I  hav e
studied mor e tha n an y othe r an d i n which , than k God , I  hav e no t completel y
wasted m y time; an d I  think I  have at leas t foun d a  wa y o f proving metaphysical
truths tha t i s more eviden t than th e proof s o f geometry—in m y ow n opinio n tha t
is, fo r I  do no t kno w whethe r I  shall b e abl e t o convinc e others o f it . Durin g my
first nin e month s i n thi s countr y I  worke d o n nothin g else. 44

What doe s Descarte s mea n her e whe n h e tell s Mersenn e tha t h e ha s
found a  wa y o f provin g metaphysica l truth s tha t render s the m mor e
evident tha n geometrica l proofs , an d tha t i t i s metaphysic s tha t ha s
enabled him to discover the basi s of his physics? The former claim may
at firs t see m especiall y obscure . I  d o no t thin k tha t w e shoul d tak e
'geometrical proof her e to mean synthetic proof, tha t is, the deduction
of theorems fro m firs t principles . Descartes has challenged the poin t o f
such kind s o f proof , an d h e ha s develope d hi s ow n procedur e fo r
rendering geometrica l theorem s eviden t i n Rule s 1 6 onwards . But , a s
we saw, thi s procedure, which is one for legitimating geometrical proofs
in term s o f clea r an d distinc t idea s b y representin g th e operation s
involved i n the proof b y operations o n line lengths, cam e to grie f onc e
one move d beyon d th e simples t cases . Consequently , i t woul d no t b e
surprising i f Descartes began to hav e some doubts abou t th e centrality
of mathematics . Nothin g indicates , however , tha t h e i s no t stil l con -
cerned t o emplo y th e doctrin e o f clear an d distinc t idea s a s the proce -
dure b y whic h on e render s truth s evident . Quit e th e contrary , hi s
commitment t o the criterion is as strong a s ever. In a letter to Mersenn e
dated 20 November 1629, for example, Descartes raises some questions
about ' a proposa l fo r a  ne w language ' whic h Mersenn e ha d sen t hi m
for discussion . The proposa l too k th e for m o f a  Lati n prospectus con -
taining si x propositions, arguin g fo r th e merit s o f a  ne w artificia l lan -
guage.45 Descarte s i s no t impresse d b y th e proposal , bu t h e doe s no t
reject th e ide a o f a n artificia l languag e tout court:
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I d o believ e that on e coul d devis e something ove r an d abov e this , fo r makin g u p
primitive words an d thei r symbol s in this language , s o that i t could b e learned ver y
quickly, an d b y mean s o f order , tha t is , b y establishin g a n orde r amon g al l th e
thoughts tha t ca n com e int o th e huma n min d whic h i s th e sam e a s tha t whic h
naturally hold s betwee n numbers . An d jus t a s i n a  singl e da y on e coul d lear n t o
name ever y on e o f th e infinit e serie s o f numbers , an d t o writ e the m dow n i n a n
unknown language , even though thi s involve s an infinit e numbe r o f words, s o on e
could d o th e sam e wit h al l the othe r word s neede d t o expres s al l the othe r thing s
that ca n com e int o th e huma n mind . I f thi s secre t wer e discovered , I  a m certai n
that th e languag e woul d soo n sprea d throughou t th e world ; fo r ther e ar e man y
people wh o woul d b e willin g to spen d five or si x day s i n learnin g ho w t o mak e
themselves understoo d b y everyone . Bu t I  d o no t thin k you r autho r ha s though t
of this , a s muc h becaus e ther e i s nothin g i n hi s proposition s t o sugges t it , a s
because th e discover y o f suc h a  languag e depends o n the tru e Philosophy ; fo r i t is
impossible otherwise to number and order the thoughts o f men, or just to distinguish
in the m those which ar e clea r an d simple , whic h to m y mind i s the greates t secre t
in acquirin g tru e science/wisdo m [scientia].  An d wer e someon e t o hav e explaine d
correctly wha t ar e th e simpl e idea s i n th e huma n imaginatio n ou t o f whic h al l
human thought s ar e composed , an d i f hi s explanatio n wer e generall y accepted , I
would the n dar e t o hop e fo r a  universa l languag e whic h wa s ver y eas y t o learn ,
speak an d write . Mos t o f all , suc h a  languag e woul d assis t ou r judgemen t b y
representing matter s s o clearly that i t would b e almost impossibl e t o g o wrong. A s
it is , almost al l our words have confused meanings , and men' s mind s have becom e
so accustome d t o the m tha t ther e i s virtuall y nothin g tha t the y ca n understan d
perfectly. No w I  hol d tha t suc h a  languag e i s possible , an d tha t th e knowledg e
[scientia] o n whic h i t depend s ca n b e discovered . I t woul d mak e peasant s bette r
able t o judg e th e trut h abou t th e worl d tha n philosopher s ar e now . Bu t do no t
hope eve r t o se e such a  languag e i n use . Fo r that , th e natura l orde r woul d hav e
to change s o much that the world would hav e to become a  terrestrial paradise , an d
this happen s onl y i n fiction. 46

The universa l languag e propose d b y Descarte s her e seem s quit e artifi -
cial. Bu t i t i s premissed o n ou r abilit y t o recogniz e which o f ou r idea s
are 'clea r and simple',  and thi s is something i n which we are guided by
the natura l ligh t o f reason . Becaus e o f this , ther e i s a  sens e i n whic h
the universa l languag e tha t Descarte s i s advocatin g i s somethin g h e
thinks o f a s th e onl y trul y natura l language , an d tha t everyda y lan -
guages ar e i n som e wa y artificial . Ther e ar e som e interestin g parallel s
between Descartes ' accoun t o f a  universa l languag e her e an d hi s ac -
count o f the corruption o f eloquence in his open lette r to Balza c written
eighteen month s earlier. 47 In a s much a s we can reconstruc t Descartes '
thinking in this earlie r letter , such a 'pure' language was that originally
spoken, bu t i t ha s bee n los t du e t o th e perversion s o f eloquence , an d
if 'the emotions o f the transparen t soul ' are once agai n to b e expressed
language mus t b e remodelle d usin g th e criterio n o f clea r an d simple /
distinct idea s provide d by th e natura l ligh t o f reason . Mor e generally,
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the 'language ' in which w e think i s no longe r reflecte d in that in which
we spea k an d write , bu t thi s latte r coul d i n principl e (bu t no t i n fact )
be reforme d s o tha t i t could onc e agai n captur e ou r thought s directl y
and transparently. 48

Descartes' thinkin g abou t languag e i n 162 9 show s a  continue d
commitment t o refor m i n lin e wit h hi s doctrin e o f clea r an d distinc t
ideas, th e refor m now bein g on e o f language itsel f rathe r tha n jus t th e
sciences. Moreover, clea r and distinc t idea s still appear t o b e something
deriving fro m a  natura l faculty . I f the y ar e such , the n thi s i s th e las t
time they will be considered in this way (a t least outside a  mathematical
context, where specia l considerations no w apply , a s we shal l see) , for
developments in Descartes' thinkin g early in 1630 begin to make resor t
to suc h a  natura l facult y highl y problematic , an d clea r an d distinc t
ideas, which up to this point ha d provided a  straightforward guarantee ,
now themselve s begin to requir e legitimation i f they are to continu e t o
provide suc h a  guarantee . I n particular , th e paradig m applicatio n o f
the doctrin e woul d mov e fro m mathematic s t o metaphysics , an d th e
development tha t inaugurate s thi s chang e is , I  shal l sugges t below ,
Descartes' formulatio n o f a  theor y abou t th e natur e o f God' s powers .

As for th e secon d claim , that i t i s metaphysics tha t ha s enable d hi m
to discove r th e basi s o f hi s physics , ther e ar e a  numbe r o f thing s thi s
could mean . I t coul d mea n tha t Descarte s believe s h e ha s provide d
metaphysical foundation s fo r physic s i n th e sens e o f bein g abl e t o
derive hi s physica l theor y fro m metaphysics , fo r example , o r i t coul d
simply mea n tha t h e ha s uncovere d metaphysica l principle s tha t en -
able hi m t o distinguis h tru e fro m fals e claim s i n physics . I  kno w o f
no reaso n wh y w e shoul d constru e wha t h e say s i n th e firs t sense —
Descartes will never use metaphysics to generate physical truths, contrar y
to a  popula r misreading 49—and th e latte r interpretatio n fit s i n wit h
what w e can establish about hi s intellectual development. I  suggest that
we think o f the clai m a s indicating that Descarte s no w believe s he ha s
a wa y o f determinin g th e trut h o f hi s physica l theorie s tha t relie s o n
something metaphysical , an d I  sugges t tha t thi s 'somethin g metaphysi -
cal' i s a  metaphysica l criterio n o f clea r an d distinc t ideas . I n ver y
general terms , th e doctrin e o f clea r an d distinc t ideas , followin g th e
failures o f 162.8,  gradually becomes transformed from a doctrine abou t
the evidentia l value of images int o on e abou t ou r cognitiv e relation t o
the externa l world . Th e former doctrine , a s we have seen, i s ultimately
derived fro m th e rhetorico-lega l tradition ; th e latte r i s metaphysica l
and ha s no suc h Classica l precedent. Th e first relies on wha t Descarte s
refers t o a s 'the natural ligh t of reason', and i s indeed in many respect s
constitutive o f th e natura l ligh t o f reason , somethin g which , lik e
conscience (t o which i t bear s many resemblances and o n whic h i t ma y
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even hav e bee n modelled) , i s an ultimat e resort . Th e secon d relie s o n
a divine guarantee, an d fa r fro m th e criterion of clear and distinc t ideas
being somethin g huma n being s hav e forge d fo r themselves , i t no w
becomes something that God has explicitly provided us with, and which
He guarantees . Bot h version s o f th e doctrin e ar e centre d aroun d th e
key questio n o f self-conviction , bu t th e forme r i s concerne d wit h
compelling representation , wherea s th e latte r i s concerned wit h abso -
lute certainty . Th e whol e poin t o f th e doctrine , an d th e resource s i t
draws upon , ar e completel y transformed .

Descartes ha d certainl y no t mad e thi s transitio n full y i n 1629 , but i t
seems highl y likel y that wha t w e ar e gettin g i n th e lette r t o Mersenn e
are th e first traces o f it. I f this is indeed th e case , then w e can as k wha t
the source s of this change migh t hav e been. Certainly the failure , i n the
case of geometry, of his rhetorico-psychological theor y mus t have played
a rol e i n stimulating Descarte s t o loo k fo r a  new basis for hi s doctrine .
But i t i s far fro m easy to sa y what metaphysica l considerations shape d
the new version. On e se t of metaphysical considerations ar e singled ou t
in a  lette r t o Mersenn e o f 1 5 Apri l 1630 , however , an d thes e tur n o n
the natur e o f God' s powers .

In hi s lette r t o Mersenne , Descarte s writes :

In m y treatis e o n physic s I  shal l discus s a  numbe r o f metaphysica l topic s an d
especially this: that the mathematical truths tha t you call eternal have been established
by God and ar e completely dependent upon Him , jus t as any other o f His creation s
are. T o sa y tha t thes e truth s ar e independen t o f Hi m i s t o tal k o f Hi m a s i f H e
were Jupiter o r Saturn and to subjec t Him to the Styx and the Fates.. .. We cannot
comprehend th e greatnes s of Go d . . . even thoug h w e kno w it . ... I t wil l be said
that i f Go d ha d establishe d thes e truth s the n H e ca n chang e them , jus t a s a  kin g
changes hi s laws , t o whic h I  repl y tha t H e can , i f Hi s wil l ca n change . 'Bu t I
understand the m t o b e eternal and immutable'—an d I  would say the sam e of God .
'But Hi s wil l i s free'—Yes , bu t Hi s powe r i s beyon d ou r grasp . Generally , we ca n
assert tha t Go d ca n d o anythin g that i s within our grasp , bu t no t tha t H e canno t
do anythin g tha t i s outsid e ou r grasp ; fo r i t woul d b e ras h t o thin k tha t ou r
imagination extend s a s fa r a s His power . I  hope t o pu t thi s i n writing within th e
next fortnigh t i n m y physics, 50

The questio n tha t I  ultimatel y wan t t o focu s o n her e i s whethe r thi s
doctrine o f God's power coul d hav e playe d any rol e i n hi s move fro m
a rhetorico-psychologica l accoun t o f clea r an d distinc t idea s t o th e
metaphysical doctrine . Bu t befor e w e ca n as k this , w e nee d t o kno w
what exactl y Descartes ' doctrin e i s an d wh y h e propose s it .

The doctrin e i s originally theologica l i n motivatio n an d ca n b e see n
as a reaction t o two current s o f thought abou t th e relation betwee n our
and God' s knowledge . Th e medieva l discussion can b e seen a s starting
from a  dissatisfaction with the account of Aquinas, which was effectivel y
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a compromise. Aquinas ' problem was to defen d th e traditional doctrin e
that th e attribution o f properties to a  transcendent bein g like God, an d
attribution o f those propertie s t o Hi s creation, mus t be equivocal: that
is to say , to spea k o f God as 'good' and t o spea k o f a person a s 'good'
must involv e some equivocation , becaus e what i t i s for a  perfec t crea-
tor t o b e good , fo r example , mus t b e differen t fro m wha t i t i s fo r a
created, imperfec t perso n t o b e good . Bu t Aquina s di d no t wan t t o
accept the via negativa whereby we could say nothing at al l about God ,
except tha t H e i s no t thi s an d no t that . Ther e mus t consequentl y b e
some bridg e between God an d Hi s creation , an d Aquina s supplies this
bridge i n terms of the doctrin e o f analogy . The theor y whic h underlies
the doctrin e o f analog y i s exemplarism, whereby divine ideas ar e con -
strued, i n traditional Augustinia n (and Neoplatonic) fashion, a s exem-
plars, o r patterns , o r model s o n whic h Go d create d th e world , bu t
which are only imperfectly exemplified i n the world. Marion ha s show n
how th e ontologica l basi s o f exemplaris m subsequentl y cam e t o b e
replaced b y an epistemologica l emphasis,51 with th e resul t tha t eterna l
truths, fo r example , wer e n o longe r construe d a s exemplar s proper ,
patterns o n whic h creatio n i s modelled, bu t rathe r a s something t o b e
known b y bot h Go d an d us . I n thi s wa y exemplaris m become s trans -
formed int o th e proble m o f whethe r ou r idea s ca n represen t thes e
eternal truths , an d i n this change d contex t a  new problem cam e to th e
fore, on e whic h undermine d the adequac y o f the Thomis t response . I t
was Duns Scotus who pointe d ou t that analogy cannot b e sufficient be -
cause w e ar e concerne d i n metaphysic s wit h being-qua-being,  an d fo r
this t o b e possible we mus t hav e a  unitar y conception o f bein g that is
logically prior t o th e distinctions betwee n created and uncreate d being ,
finite an d infinit e being , and s o on . Clearl y such a  conception o f being
cannot b e elucidated by th e doctrin e o f analogy , bu t mus t actuall y b e
prior t o it .

The crucia l respons e t o thi s proble m cam e with Suarez . Suarez was
the Jesuit metaphysician par excellence, and Descartes was familiar wit h
his writings from L a Fleche. Indeed, Descartes may wel l have been fam-
iliar with the whole proble m of the nature of God's powers principally
through Suarez' discussion. Suarez allows that the ascription o f some pro-
perties o r qualitie s t o Go d mus t b e univocal , an d h e deploy s analog y
in a  restricted range . I n particular , he accepts th e intuitivel y appealing
view tha t ther e ar e genera l constraint s o n representin g thing s t o an y
intellect, whether huma n o r divine . In Suarez ' account , th e ke y featur e
is no t analogy , a s i t wa s i n tha t o f Aquinas , bu t univocity. 52 I t i s thi s
account tha t Descarte s explicitl y rejects. So , for example , i n a  lette r t o
Mersenne o f 6  Ma y 1630 , Descarte s writes:
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As for eterna l truths, I  say that they  ar e true  o r possible only  because  God knows
them as true or  possible, and  they  are  not known  as true by  God  in  any way  that
would imply  that  they  ar e true independently  o f Him.  An d i f men understoo d th e
meanings of their words properly, they could never say without blasphem y that th e
truth o f somethin g i s prio r t o th e knowledg e tha t Go d ha s o f it. 53

The word s i n italics her e are i n Latin i n the original , i n a  lette r mainly
in French , which suggest s a  quotatio n o r quasi-quotation . An d indee d
Descartes stick s closel y i n terminolog y an d i n som e case s eve n syntax
to Suarez' Disputationes Metaphysicae. For example, in the case of the
above sentence , th e correspondin g sentenc e i n Suare z reads , 'Thes e
propositions ar e not tru e becaus e they ar e known b y God, bu t rather ,
they ar e onl y know n becaus e the y are true , independentl y o f whethe r
one coul d explai n wh y Go d know s the m t o b e true'. 54

Descartes' doctrin e abou t God' s creatio n o f eterna l truths advance s
the clai m tha t Go d no t onl y made thing s s o that certai n proposition s
were tru e o f them, H e als o create d th e tru e proposition s and , becaus e
He created thei r content, He could have made the truths of mathematics,
for example , differen t fro m wha t the y are :

God wa s fre e no t t o mak e i t true tha t th e radi i o f the circl e are equal—jus t a s H e
was fre e no t t o creat e th e world . An d i t i s certain tha t thes e truth s ar e n o mor e
necessarily attache d t o Hi s essenc e tha n ar e othe r create d things. 55

Given th e contex t o f Descartes ' statement s abou t th e inabilit y of ou r
finite mind s to gras p God' s infinit e power , we mus t tak e thi s t o mea n
not merel y that Go d coul d hav e created a  worl d i n which al l the radi i
of a  circl e were no t equal , bu t tha t H e coul d hav e created a  worl d i n
which th e radi i of a circle were unequa l bu t which wa s identica l to th e
present one in every othe r (geometrica l and physical) respect. It is difficul t
to imagin e the firs t (thoug h not to o har d fo r u s i n th e twentiet h cen -
tury: w e jus t hav e t o imagin e th e requisit e non-Euclidea n space) , bu t
impossible t o imagin e th e second . Wha t Descarte s i s claimin g i n th e
second i s that Go d coul d hav e created exactl y th e sam e worl d a s th e
one we have and ye t have mad e differen t thing s true o f it . No wonde r
that h e is wary o f saying even that h e can know tha t 'God is the autho r
of eterna l truths' :

I sa y tha t I  kno w [savoir]  thi s an d no t tha t I  conceiv e [concevoir]  i t o r gras p
[comprendre] it ; fo r i t i s possibl e t o kno w tha t Go d i s infinit e an d all-powerfu l
even thoug h ou r soul , becaus e i t i s finite , canno t gras p o r conceiv e Him . I n th e
same wa y w e can touc h a  mountai n wit h ou r hand s bu t w e cannot pu t ou r arm s
around i t as we could pu t the m aroun d a  tree o r somethin g els e that wa s no t to o
large fo r them . T o gras p somethin g i s t o embrac e i t i n one' s thought ; t o kno w
something i t i s sufficien t t o touc h i t wit h one' s thought. 56
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What i s bein g offere d her e i s a n extrem e vie w o f God' s powers . Th e
key to understanding wh y Descartes should offe r suc h a  strong doctrin e
lies i n th e questio n o f transcendence . Jus t a s th e forc e o f hi s a  priori
proof o f God's existence turns on it s ability to establis h His transcend -
ence, so too hi s account o f eternal truths turn s on God's transcendenc e
in that , again , wha t i s at stak e i s God's separatio n fro m Hi s creation .
God not onl y need not hav e created the things He did, bu t He need not
have create d the m i n th e wa y H e did . Go d i s not constraine d b y Hi s
conceptual truth s an y mor e tha n H e i s b y Hi s empirica l truths . Bu t
God's transcendence cuts both ways . I t can make us completely depen -
dent o n Him , o r i t can mak e Hi m s o distan t an d remot e fro m u s tha t
our dependenc e o n Him begin s to los e content. Tak e th e case of God's
grasp of eternal truths. We cannot hav e any insight into how Go d knows
'eternal truths ' to b e true: when Go d grasps a n eternal truth somethin g
very differen t occur s fro m whe n w e grasp a n eterna l truth. Go d make s
things tru e b y fiat, and ca n change suc h truths i f He s o wills. He i s no t
omniscient bu t cognitivel y omnipotent: H e know s al l truths becaus e a
truth i s simply something H e will s to b e true . W e canno t understan d
what suc h a  grasp would consis t in , and ther e i s a sens e in which suc h
truths canno t b e the sam e fo r u s a s fo r God . Question s tha t w e settl e
by fia t we d o no t normall y think o f a s truths a t all , an d consequentl y
it is hard fo r u s to understan d ho w thing s tha t w e regard a s truths ca n
be truth s fo r God . A  cognitivel y omnipotent Go d migh t wel l b e abl e
to divid e sentences int o thos e tha t we regard a s true an d those tha t we
would regar d a s false, bu t unles s He had a n independent understandin g
of truth , a  gras p o f th e poin t o f the exercise , H e migh t a s wel l desig-
nate thes e 'T ' an d 'F, o r 'i' an d 'O' , fo r they simpl y do not connec t
up wit h wha t w e see as being the poin t o f the exercise , which involve s
the ide a a t leas t o f findin g ou t abou t ho w thing s are. 57

Such argument s are , perhaps , mor e familia r i n a  mora l contex t tha n
in a cognitive one. The paralle l moral argumen t i s that things ar e goo d
because Go d ha s chose n t o designat e som e thing s good , an d no t be -
cause o f som e intrinsi c wort h the y ma y have . I n thi s case , w e ar e
inclined t o counte r tha t actin g i n obedienc e t o a  la w o r cod e whose
rationale we cannot hav e any grasp of—o r indee d which doe s no t have
a rational e a t all , i f it i s an arbitrar y fiat of God—i s no t t o ac t morall y
in tha t i t rob s moralit y o f wha t w e normall y thin k t o b e it s whol e
point, which i s that mora l behaviou r at least reflect s the intrinsic worth
either of particular kinds of goods or , more problematically, of particular
modes o f behaviou r (suc h a s actin g i n accordanc e wit h one' s duty). 58

If Go d simpl y legislate s wha t i s goo d an d H e i s fre e t o chang e Hi s
mind fo r n o reason , the n w e hav e t o sa y tha t ou r gras p o f wha t i s
moral bear s n o relatio n t o His .
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So 'truths for God' , like 'goodness for God' , ar e quite differen t fro m

'truths fo r us ' an d 'goodnes s fo r us' . Th e proble m i s ho w w e bridg e
this gulf . We seem to have nothing i n common wit h God , o n Descartes '
construal o f transcendence . W e canno t b e completel y independen t o f
Him i n our cognitiv e operations , however , fo r H e create d u s with th e
faculties an d cognitiv e apparatu s tha t w e have : whil e H e migh t hav e
created u s wit h differen t ones , an d whil e w e ma y no t kno w wh y H e
created u s wit h th e one s w e have , w e canno t assum e tha t ho w w e
experience thing s i s an arbitrary choice on God's part. And in any case,
if w e di d argu e tha t ou r cognitiv e organ s provid e u s wit h somethin g
that is so unlike divine cognition that we can only treat it as independent,
this woul d b e tantamoun t t o naturalism .

Now worrie s ove r transcendence were not peculia r to Descartes , an d
the nascen t Augustinia n reviva l in Franc e ha d alread y begun t o dra w
attention t o a  numbe r o f relate d issues . I t wa s Berulle , mor e tha n
anyone else , wh o ha d bee n instrumenta l i n th e reviva l o f th e Augus -
tinian view . Augustinianis m wa s clearl y a n optio n ope n t o Descartes ,
and Berull e had possibl y mentioned i t to hi m a t thei r meeting. 59 In the
Augustinian tradition, w e can never know anythin g unless we are aided
by divin e illumination : jus t a s w e canno t se e a n objec t unles s i t i s
illuminated b y a  source o f light , so we canno t gras p truth s unles s they
are illuminate d b y God . Berull e explicitl y use s th e doctrin e o f divin e
illumination t o explicat e th e natur e o f eterna l truths , thinkin g o f the m
as bein g lik e ligh t ray s fro m th e sun : thes e ar e ou r bridg e wit h God ,
as H e i s manifes t i n thes e truths , an d use s the m t o illuminat e Hi s
creation.60 Descartes explicitly denies this model in the letter to Mersenne
of z y May : ' I do no t conceiv e [eterna l truths] a s emanating fro m Go d
like ray s fro m th e sun'. 61 Wha t th e Augustinia n positio n require s i s a
far mor e radica l dependenc e o n Go d tha n Descarte s i s prepare d t o
allow, an d i t i s wort h rememberin g her e tha t divin e illuminatio n i s
achieved no t throug h intellectua l enquir y bu t b y bein g i n a  state  o f
grace, somethin g tha t woul d destro y Descartes ' natura l theology . So ,
some compromis e ha d t o b e found betwee n complet e independenc e of
God an d th e kin d o f dependenc e offere d i n th e doctrin e o f divin e
illumination. I n thinkin g abou t thi s question , i t help s t o translat e th e
problem int o th e term s o f th e doctrin e o f clea r an d distinc t ideas .
Descartes' earlie r doctrin e o f clea r an d distinc t idea s relie d o n th e
'natural light of nature' or 'natura l light of reason' to guide us, and thi s
faculty wa s conceive d alon g line s quit e compatibl e wit h naturalism : i t
was a n exclusivel y human facult y whic h require d n o divin e guarantee
or intervention . Suc h a  doctrin e i s no longe r tenable , no t jus t because
it has faile d t o provide the requisit e legitimation of higher mathematical
operations at the end of the Regulae,  but als o because, in a metaphysical
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context, i t provide s th e wron g kin d o f respons e t o God' s transcend -
ence, makin g us independen t o f God . O n th e othe r hand , i t woul d b e
no better to adopt an Augustinian approach and simply make clear and
distinct idea s depen d o n divin e illumination , becaus e thi s ultimatel y
makes the m independen t o f anything we migh t hav e discovere d abou t
the natur e o f cognition , fo r example . Descarte s need s som e middl e
ground betwee n thes e two . Th e solutio n h e provide s i n th e lette r t o
Mersenne i s that eterna l truth s 'ar e al l inborn i n our minds'. 62 That is,
they deriv e from God , bu t ar e commo n t o al l human beings , irrespec -
tive o f thei r stat e o f grace .

In considerin g wha t i s involve d here , i t i s wort h notin g a  furthe r
parallel betwee n th e mora l an d th e cognitiv e cases , namel y the wa y in
which we ultimately rely on conscience in moral decisions , and th e way
in which we rely on the 'natura l light of reason' in the case of cognition.
Descartes want s t o kee p th e ide a o f relyin g o n somethin g lik e th e
natural light of reason, bu t he does not wan t to construe it in exclusively
humanistic term s an y longer . Th e analog y with conscienc e i s revealing
here. I  doub t i f anyone i n th e seventeent h century would hav e treate d
conscience a s a  facult y completel y independen t o f God , an d ther e i s
clearly n o poin t i n makin g i t dependen t o n divin e illumination , fo r
those who have received direct divine illumination presumably are those
least relian t o n conscience ; afte r all , one' s conscienc e i s there t o guid e
one when there is some ambiguity or difficult y i n a choice, but someon e
who had access to God' s direc t illumination would simply not encounte r
such ambiguities or difficulties . Conscienc e was generally recognized as
a facult y give n t o u s b y Go d s o tha t w e migh t exercis e ou r mora l
judgement i n accordanc e wit h Hi s will . Similarly , the natura l light  o f
reason coul d b e construe d a s a  facult y give n to u s b y Go d s o tha t w e
might exercis e ou r cognitiv e judgemen t i n accordanc e wit h Hi s will ,
recognizing a s tru e wha t H e ha s decree d t o b e truths .

The advantag e o f thi s approac h i s that i t allow s Descarte s t o rejec t
a divine model for cognition o n the one hand, an d provide the ultimat e
metaphysical legitimatio n fo r knowledge , namel y a  divin e one , o n th e
other. O n th e firs t question , sinc e God' s gras p o f truth s i s completel y
inscrutable, i t canno t ac t a s a  mode l fo r ou r ow n cognitiv e powers .
This provide s a  straightforwar d answe r t o th e traditiona l cognitiv e
problem o f ho w t o reconcil e th e belie f tha t reasonin g processe s i n
human being s depend o n th e kin d o f corporea l organ s w e have , with
the belie f tha t ther e ar e pur e spirits , suc h a s Go d an d th e angels , wh o
apparently reaso n ye t d o no t emplo y corporea l faculties . I t i s a  con -
sequence o f Descartes ' accoun t tha t w e ca n sa y nothin g a t al l abou t
those creature s who reaso n without recours e to corporea l facultie s (o r
even corporea l facultie s sufficientl y lik e ours) . This i s a  radica l move,
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and on e quit e differen t fro m tha t employed , fo r example , b y othe r
thinkers i n th e forefron t o f th e seventeenth-centur y scientifi c revolu -
tion. Kepler , Galileo, and Mersenn e al l thought tha t ou r knowledg e of
mathematical truths , fo r instance , wa s th e sam e a s tha t o f God , th e
difference bein g tha t wherea s Go d kne w al l mathematica l truths , w e
only kno w a  few . Suc h a  vie w no t onl y provide d a  legitimatio n o f
mathematics, bu t th e impetu s t o develo p a  mathematica l physics . But
for Descarte s our gras p o f mathematics cannot b e like that o f God, an d
consequently a  differen t kin d o f legitimatio n o f knowledge—whethe r
mathematical o r otherwise—i s needed. Indeed, on e consequence o f this
is that , contrar y t o it s rol e i n th e lat e Regulae,  wher e mathematic s
forms th e connectio n betwee n th e deliverie s o f th e intellec t an d th e
deliveries o f sens e perception , providin g a  legitimatio n i n th e process,
it n o longe r ha s an y specia l rol e o r priorit y i n th e programm e o f
legitimation; an d w e shal l se e tha t whe n i t come s t o metaphysica l
legitimation fro m no w onwards , mathematic s effectivel y drop s ou t o f
the pictur e a s havin g n o specia l significance .

As regards the secon d question , th e divin e guarantee, o n th e fac e o f
it Descarte s i s no t revisin g hi s origina l doctrin e ver y much . I t migh t
seem tha t h e i s simpl y guaranteein g somethin g tha t alread y act s a
criterion, an d afte r all , the origina l 'natura l ligh t of reason' could hav e
been manifeste d i n th e for m o f innat e ideas . Bu t i n fac t th e differenc e
between the two doctrines i s vast. The original 'clear and distinc t ideas' ,
as the y figur e i n th e Regulae,  ar e constitutiv e o f th e natura l ligh t o f
reason: i t i s crucia l t o th e wa y i n whic h the y wor k tha t the y are self -
legitimating. The y bea r thei r legitimac y o n thei r face , s o t o speak , fo r
what i s at issu e i s our abilit y to represen t a n ide a t o ourselve s i n suc h
a way that i t is so vivid an d strikin g that i t compels assent . To provid e
further legitimatio n for such ideas destroys, or rather, completel y changes
their functio n an d rationale .

However, on e majo r qualificatio n must b e mad e t o thi s assessmen t
of th e change s i n Descartes ' thinkin g abou t th e doctrin e o f clea r an d
distinct ideas . Althoug h hi s interes t i n mathematic s diminishe d afte r
the collaps e o f the legitimator y projec t o f the Regulae,  h e did continu e
to pursu e som e mathematica l question s betwee n 162, 8 an d th e earl y
i63os, an d th e wa y i n whic h h e pursue s the m i s interestin g fo r i t
indicates tha t he has not completel y abandone d th e legimator y projec t
of th e Regulae.  Indeed , th e idea l o f clea r an d vivi d representatio n o f
mathematical operations , a s par t o f a  quasi-pictoria l doctrin e o f clea r
and distinc t ideas , remain s righ t u p unti l th e Geometrie  o f 1637 . Thi s
may see m t o conflic t wit h wha t I  have jus t argued , abou t th e doctrin e
of clea r an d distinc t idea s beginnin g t o she d it s criterio n o f vivi d
representation an d beginnin g to becom e a  metaphysica l doctrine fro m
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the tim e o f th e 'Littl e Treatise' . Bu t wha t happen s i s tha t whil e th e
doctrine develop s i n a n explicitl y metaphysical direction , wit h a n ab -
stract metaphysica l guarante e o f clarit y an d distinctnes s replacing th e
quasi-pictorial one , i t i s nevertheles s a n importan t par t o f th e shif t
from th e quasi-pictoria l doctrin e t o th e late r on e tha t mathematic s
ceases t o provid e th e mode l an d resource s fo r th e doctrine . Whe n i n
later writing s suc h a s the Meditationes  Descarte s invoke s mathematics
as a  model , wha t wil l b e invoke d wil l b e a  metaphysicall y tame d
mathematics whic h doe s no t reflec t th e rea l validator y problem s
Descartes faced i n hi s practical mathematics . Mathematics, no w begin -
ning t o b e cu t of f fro m th e thrus t o f Descartes ' methodologica l an d
metaphysical concerns , harbour s residua l problems whic h tur n o n th e
question o f representin g proof s t o ourselve s i n suc h a  wa y tha t the y
bear thei r evidenc e o n thei r face .

The Pappu s Proble m an d th e Classificatio n
of Curve s

These problem s ar e nowher e mor e eviden t than i n the questio n o f th e
classification o f curves. 6' I n 161 9 Descarte s ha d distinguishe d geo -
metrical fro m non-geometrica l curve s o n th e basi s o f whethe r the y
could b e constructe d b y manipulatio n o f hi s mesolab e compass . Th e
degree o f simplicit y of a  curve , as measure d b y th e eas e with whic h i t
could b e constructed b y a  continuous motio n o f th e limb s of the com -
pass, wa s no t mirrore d i n th e degre e o f th e equation , however , an d
curves produced o n th e compass ca n b e algebraically very complex. As
Descartes' mathematica l thinkin g developed , th e equatio n becam e a
much mor e importan t consideratio n tha n th e degre e of simplicity with
which the curve could b e constructed wit h the compass, but i t was thi s
latter tha t reflecte d it s degre e o f clarit y an d distinctness . Both notion s
provided criteria—whic h w e ca n refe r t o a s algebrai c criteri a an d in -
strumental criteri a respectively—fo r classificatio n of curves , bu t the y
provided differen t an d in many ways incompatible criteria, and Descarte s
was extremel y reluctan t t o recogniz e this .

The algebrai c criterion rule d tha t a  curv e i s properly geometrica l i f
each an d ever y poin t o n i t ca n b e relate d t o a  rectilinea r coordinat e
through a  finit e numbe r o f algebrai c operations. Th e bes t exampl e o f
Descartes' algebrai c treatment o f curve s at thi s poin t i s his solutio n o f
the 'Pappu s problem' . When h e enrolled a t th e Universit y of Leiden in
June 1630 , Descarte s registere d himsel f a s a  studen t o f mathematics .
Jacobus Golius , professor o f orienta l languages since 1624 , ha d take n
up th e chai r o f mathematic s in 162,9 , hi s specia l area o f interes t being
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the ancien t theory o f conic sections , especiall y the wor k o f Apollonius
of Perga . A t th e en d o f i63i, 64 h e sen t a  proble m fro m Pappu s t o
Descartes, Mydorge , an d others .

In a  commentar y o n Apollonius ' Conies,  Pappu s note s a  locu s
problem whic h non e o f th e ancien t mathematician s ha d completel y
solved.65 A  locu s proble m i s on e i n whic h th e ai m i s t o fin d a  se t o f
points whic h satisf y a  give n condition : fo r example , t o tak e a  simpl e
case, i f w e ar e aske d t o provid e the locu s o f a  se t o f give n points i n
a plan e tha t ar e al l a t th e sam e distanc e fro m a  give n poin t i n th e
plane, then we will find that the required locus i s a circle. The proble m
that Goliu s se t ha d initiall y bee n posed  b y Apolloniu s i n term s o f a
three- or four-line locus problem, which he had solve d in Book 3  of the
Conies. Essentially , what i s at issu e is this. I n the cas e o f the three-line
problem, w e ar e give n three line s wit h thei r positions , an d th e tas k i s
to find the locu s o f points fro m whic h three line s can b e drawn t o th e
given lines , each makin g a  give n angle wit h eac h give n line , such tha t
the product of the lengths of two o f the lines bears a constant proportio n
to th e squar e o f the third . I n th e cas e of the four-lin e problem , we ar e
given fou r line s with thei r positions , an d w e ar e require d to fin d th e
locus o f point s fro m whic h fou r line s can b e draw n t o th e give n line ,
such that the produc t o f the lengt h of two o f the line s bears a  constan t
proportion t o the product o f the other two . Apollonius , who knew tha t
the loc i i n thes e tw o case s wer e coni c sections , ha d stoppe d a t fou r
lines, however, whereas Pappus generalizes the problem further, to five
and si x lines . Here , th e requisit e rati o i s forme d ou t o f a  rectangl e
contained b y two line s and a  solid b y three lines , the point tha t make s
the locu s lyin g on a  lin e that transcend s the soli d locus . Bu t why sto p
at si x lines ? Th e answe r i s tha t afte r si x line s w e hi t a  ver y basi c
problem; a s Pappu s put s it , i n th e cas e o f mor e tha n si x lines , 'w e
cannot sa y whethe r a  rati o o f somethin g containe d b y fou r line s i s
given t o tha t whic h i s contained b y the rest , sinc e there i s no figure of
more tha n thre e dimensions'. 66 Th e dimensiona l constraint s o f ancient
mathematics bloc k of f an y furthe r developments , althoug h Pappus ,
with grea t ingenuity , trie s t o overcom e th e proble m b y mean s o f
compound ratios , an d i s able, by these means , to pos e th e proble m fo r
n lines .

For the detail s of Descartes' solutio n o f the Pappus problem we must
turn to the Geometrie,  although i t is clear from hi s letter to Goliu s that
the later published version simply goes over the solution he had already
reached in the winter of i63i/z. His treatment of the question is algebraic
and completel y general , allowin g u s t o expres s relation s betwee n th e
lines using only two variables . His approach is to show how the problem,
explicitly solve d fo r fou r line s bu t i n a  wa y whic h i s theoretically
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FIG. 6. 4

generalizable t o n  lines , can, lik e all geometrical problems, b e reduced
to on e i n whic h al l w e nee d t o kno w ar e th e length s o f certai n lines .
These line s are the coordinat e axes , an d th e length s give us the abscis -
sae an d ordinate s o f points . Descartes ' ow n diagra m obscure s thi s
because h e accommodate s th e axe s t o th e proble m rathe r tha n th e
other wa y round , thereb y keeping the proportion s h e i s dealin g wit h
simple and visible. This has the result that the axes are not perpendicular
to one another, which i s at first confusing to those not use d to this way
of proceeding, s o i t will b e helpful jus t to se t out th e four-lin e problem
in more familia r terms 67 and the n tur n t o Descartes ' treatment . Essen -
tially wha t i s a t issu e i s this . I n Fig . 6.4 , w e ar e give n fou r line s i n
position AB , BD, CD, an d AC . W e hav e to fin d th e locu s o f points P
from whic h th e line s PQ , PR , PS , and P T ca n b e draw n t o th e fou r
lines, eac h alway s makin g th e sam e angl e wit h th e lin e i t meets , suc h
that PQ-P R i s alway s i n a  give n rati o t o PS-PT . Th e locu s i s a  coni c
that passe s throug h th e fou r intersection s (A , B , C , D ) fo r th e fou r
given lines .

The four-lin e problem is presented b y Descartes a s in Fig. 6.$.6S Her e
the ful l line s ar e th e give n line s an d th e broke n line s thos e sought .
Descartes takes AB and B C as the principal lines and proceed s to relate
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FIG. 6. 5

all th e other s t o these . Thei r length s ar e x  an d y  respectively , an d i n
fact AB is the x  axis , and B C the y axis. The solution proceed s as follows.
The angle s o f the triangle ABR are given, so the ratio AB:B R is known .
If w e le t thi s rati o b e z/b,  the n B R = bx/z, an d C R =  y +  bx/z (wher e B
lies between C  and R) . The angles of the triangle DR C are also known,
so representin g th e rati o CR:C D a s z/c,  the n C R =  y +  bx/z an d C D =
cy/z +  bcx/z2> Moreover , sinc e th e position s o f AB , AD , an d E F ar e
fixed, th e lengt h k  o f A E is thereby given ; therefore E B = k +  x (wher e
A lies between E  and B) . The angle s of the triangl e ESB are als o given,
and henc e s o i s th e rati o BE:BS . I f w e no w le t thi s rati o b e z/d,  the n
we obtain BS - (dk  +  dx)/z an d C S = (zy +  dk +  dx)fz (wher e B is between
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S an d C) . Sinc e th e angle s o f th e triangl e FS C ar e given , th e rati o
CS:CF is known. This ratio is z/e, so we obtain C F = (ezy + dek +  dex)/z 2.
Letting i  denot e th e given lengt h o f AB, we have BG = i - x  ;  and if
we le t th e know n rati o BG:B T i n th e triangl e BG T b e z/f,  the n B T =
(fl-fx)/z and CT = (zy + fl- x)/z; and, finally, if we let CT:CH in the
triangle TC H b e z/ g the n C H =  (gzy + fgl-fgx)/z 2.

To understan d wha t thi s solutio n amount s to , conside r th e simpl e
case o f th e locu s proble m fo r a  circle . I  said abov e tha t th e locu s o f a
set o f give n points i n a  plan e tha t ar e al l a t th e sam e distanc e fro m a
given poin t i n the plan e is a circle . If we denote thi s distance b y r, then
we ca n giv e the equatio n o f the locu s (i n this cas e the circle ) as x 2+ y 2

= r2. What Descarte s ha s don e i n th e cas e o f th e muc h mor e comple x
Pappus locu s proble m i s to sho w that , n o matte r ho w man y line s of
given positio n w e ar e dealin g with , th e lengt h o f a  lin e throug h C
making a  given angle with thes e lines can alway s b e expressed i n thre e
terms o f th e for m a x +  by +  c. Fo r thre e o r fou r fixe d lines , th e equa -
tion wil l b e a quadrati c equation , an d thi s means that , fo r an y known
value o f y , th e value s o f x  ca n the n b e foun d usin g onl y rule r an d
compass, an d a  sufficientl y larg e numbe r o f value s wil l enabl e u s t o
trace th e curv e on whic h C  mus t lie . Fo r five or si x lines the equatio n
is a  cubic , fo r seve n o r eigh t a  quartic , fo r nin e o r te n a  quintic , an d
so on , risin g on e degre e wit h th e introductio n o f ever y tw o lines .

To provid e th e equation , however , doe s no t strictl y solve th e prob -
lem: on e ha s t o us e the equatio n t o construc t th e curve . The curv e is
constructed b y choosin g a n arbitrar y valu e fo r y  (BC ) and the n con -
structing geometricall y the correspondin g valu e fo r x  (AB) . We repea t
the process, graduall y building up a set of points to give us the require d
locus. But here we hit a  problem. Descarte s also employs a n instrumen-
tal criterio n determinin g whic h curve s ar e properl y geometrica l an d
which are not. Hi s basi c criterion is that a  curve is properly geometrica l
if i t ca n b e constructe d a s a  continuou s lin e b y manipulatio n o f th e
limbs o f hi s mesolab e compass . Thi s wa s th e criterio n h e ha d devise d
in 1619 . I t explicitl y specifie s continuou s curves , an d jus t a s explicitl y
rules ou t 'pointwise ' construction s suc h a s th e quadratri x an d th e
Archimedean spiral. Take th e example o f the quadratrix . Th e construc -
tion o f a  quadratri x require s tw o independen t motion s (se e Fig. 6.6).
In th e standar d Pappu s accoun t o f th e construction, 69 w e construc t a
square ABCD , an d BED , a  quadran t o f a  circl e wit h centr e A . Th e
quadratrix i s constructe d b y tw o simultaneou s motions : th e unifor m
motion o f th e lin e B C fro m B C to A D (alway s remaining paralle l t o
BC), an d th e unifor m revolutio n o f th e radiu s A E fro m A B to AD . I n
moving t o AD , wher e the y arriv e simultaneously , A E an d B C will ,
through thei r intersections , determine a  rang e of points , an d th e locu s
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FIG. 6. 6

of these points is the quadratrix. The trouble is that, in order to construc t
a quadratri x i n this way, we would nee d to know th e exact ratio o f the
speed o f B C and AE , bu t thi s i s precisely what w e canno t do , becaus e
this ratio i s a function of the circumferenc e to th e radius , which is ijtr,
and T C canno t b e expresse d a s a  whol e numbe r o r a  fraction. 70 S o w e
can ai m a t greate r an d greate r approximation s t o th e quadratri x (b y
continued bisectio n o f EA N o r NAD ) but w e hav e n o procedur e tha t
will yiel d a  precis e curve , onl y a  serie s o f points . Descarte s wil l no t
accept thi s as a legitimate geometrical construction. Bu t surely his ow n
solution t o th e Pappu s four-lin e problem i s a pointwis e construction !
Descartes realizes this, o f course, and i n the Geometrie  he distinguishes
between hi s ow n geometricall y legitimate construction o f a  locu s an d
the geometricall y illegitimat e construction o f a  quadratrix . H e tell s u s
that w e ca n onl y accep t pointwis e construction s i n whic h ever y poin t
can b e constructe d i n principle , a s wit h th e conchoid . A  quadratri x
does not mee t this criterion. In the case of the construction o f a conchoid
one can choose points indifferently , whereas in the case of the quadratrix ,
because th e point s ar e determine d by reiterate d bisection, one canno t
do so : th e poin t ca n onl y b e wher e on e bisects .
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FIG. 6. 7

It i s difficul t t o understan d wh y thi s differenc e shoul d b e s o signifi -
cant. I t seem s a n arbitrar y stipulation . Bu t i t i s reasonabl y clea r tha t
the contex t tha t throw s i t up i s one where Descartes is desperately and
unreasonably tryin g t o matc h algebrai c an d instrumenta l criteri a fo r
the classificatio n of curves . Thi s become s cleare r when , i n Boo k 2  o f
the Geometric,  Descartes allows a third kind of representation o f curves,
namely 'strin g constructions' . Strin g construction s pla y a  rol e i n th e
Dioptrique, wher e w e ar e tol d tha t gardener s us e the m t o giv e thei r
flower bed s th e shap e o f a n ellips e o r a n hyperbola. 71 Fo r example ,
Descartes gives an illustratio n o f how t o construc t a n ellips e (Fig. 6.7):
two end s o f the strin g BH I ar e tied togethe r an d place d aroun d stake s
H an d I . The string is stretched b y a tracing pin B  that i s moved aroun d
H an d I , the strin g bein g kep t taut . Strin g constructions ar e eminently
instrumental rathe r tha n algebraic , and Descarte s doe s no t allo w tha t
they ar e geometricall y prope r becaus e the y introduc e th e essentiall y
unknowable rati o betwee n straigh t line s an d curves . Why , then , doe s
he even bother mentionin g them? The answer i s because of their clarity
and distinctness . Fo r al l its failings , th e strin g constructio n render s th e
nature o f the ellips e 'more comprehensibl e than eithe r th e sectio n o f a
cone or a cylinder'.72 Just a t the point where one might expect Descarte s
to concentrat e o n algebrai c criteri a fo r th e classificatio n of curves , w e
are bac k wit h a  clearl y instrumenta l criterion , motivate d b y th e nee d
to legitimate the construction i n terms of what might b e called pictoria l
clarity.

Descartes will not give up the attempt t o match algebrai c and instru -
mental criteria , o r rather , h e wil l no t giv e u p givin g th e reade r th e
impression tha t h e ha s alread y accomplishe d thi s impossibl e task . I n
Book 3  o f th e Geometrie,  we ar e tol d tha t 'b y th e simples t curves we
must understan d no t onl y thos e tha t ar e easies t to describe , or mak e
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the construction o r the demonstratio n o f the proposed problem easier ,
but mainl y thos e tha t ar e o f th e simples t kin d tha t ca n b e use d t o
determine th e quantit y tha t i s sought'. 73 Thi s i s unhelpfu l i n th e ex -
treme. Descarte s neve r face d u p t o th e incompatibilit y betwee n hi s
instrumental an d hi s algebrai c criteri a fo r th e classificatio n o f curve s
as geometrical , an d th e questio n w e mus t as k i s why h e fall s bac k o n
instrumental criteria , give n tha t (i ) h e ha s perfectl y goo d algebrai c
criteria fo r classificatio n whic h h e i s no t willin g t o renounce , eve n
when the y ar e incompatibl e wit h th e instrumenta l criteria , an d (ii ) the
instrumental criteria see m to rely on a notion of clarity and distinctnes s
which ha d cause d Descartes great problems in the later Regulae of 162,8,
and whic h h e ha d abandone d i n favou r o f a  metaphysica l criterio n i n
the Discours,  whic h accompanie d th e Geometric,  Th e answe r lies , I
believe, i n th e fac t tha t Descarte s realize s that th e metaphysica l crite -
rion i s simply too broa d an d genera l t o b e of use in understanding th e
nature of mathematical demonstration. Fo r all its faults, and even  though
he has no way of filling out th e idea, Descartes is unwilling to abando n
the notio n tha t wha t makes a mathematical demonstratio n compellin g
is ultimately the fac t that i t can b e represented i n terms o f an operatio n
on line lengths, something whic h ha s a completely intuitive and obvious
compulsion abou t it. 74

We shal l retur n t o som e o f thes e question s whe n w e loo k a t th e
Geometric, bu t th e Geometric  systematize s an d refine s rathe r tha n
covering ne w ground . Wit h th e exceptio n o f hi s method s fo r rindin g
tangents to curves , the working ou t o f algebraic classifications of curves
and th e solutio n t o the Pappu s proble m fo r n  lines was Descartes ' las t
real mathematica l innovation , an d s o fa r a s we cal l tel l everything else
of rea l substanc e i n the Geometric  ha d bee n worked ou t b y this time .

Parhelia an d th e Origin s o f Le  Monde

In October 1629 , Descartes wrote t o Mersenn e seekin g fulle r informa -
tion on a particularly striking appearance o f 'false' o r 'mock' or 'multiple
suns'—parhelia—observed a t Rome o n 2, 0 March. Parhelia, along with
rainbows, halos , an d variou s streak s o r column s o f ligh t collectivel y
referred t o a s virgae , ar e meteorologica l phenomen a tha t ha d bee n
recognized sinc e antiquity , an d ha d commonl y bee n though t t o b e of
use i n forecastin g th e weather . The y ar e forme d whe n th e sun' s ray s
are refracte d throug h a  thi n clou d o f hexagona l ic e crystals, resulting
in th e formatio n o f a t leas t on e circl e with a  re d exterio r an d a  blu e
centre. Th e astronome r Christop h Scheine r observe d a  particularl y
spectacular parhelio n a t Frascati , jus t outsid e Rome, whic h ha d thre e
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FIG. 6. 8

circles an d fou r patches o f shimmering light, and hi s account wa s sen t
to Cardina l Barberini , who sen t i t t o Peiresc , who i n tur n distribute d
several copies to scientist s (see Fig. 6.8, whic h come s fro m Beeckman' s
copy). On e o f thos e t o who m copie s wer e sen t wa s Gassendi , wh o
provided Rener i with a  copy, an d Rener i showed i t to Descartes . In the
two month s betwee n receiving the repor t an d writin g t o Mersenn e for
further information , Descarte s ha d becom e quit e excite d abou t th e
question, an d realizing that the first two circles bore a striking similarity
to rainbows , droppe d othe r projects , includin g the 'Littl e Treatise ' o n
metaphysics.75 H e tell s Mersenn e tha t h e ha s bee n workin g o n met -
eorological question s generally , an d tha t hi s interes t ha s outgrow n a
concern merel y to explai n parhelia . He ha s resolve d 't o writ e a  smal l
treatise o n [meteorology ] whic h wil l contai n th e explanatio n o f th e
colours o f the rainbow , whic h ha s give n me more troubl e tha n al l the
rest and , i n general , al l sublunar y phenomena'. Bu t thi s wil l b e n o
ordinary treatise , 'for I  have decided to exhibi t it publicl y a s a  sample
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of m y Philosophy , an d t o hid e behin d th e canva s t o liste n t o wha t
people wil l say about it'. 76 The topic i s one of the bes t he could choos e
for thi s purpose , h e tell s Mersenne , an d h e promise s t o sen d hi m th e
manuscript fo r publication whe n i t is complete, as he would prefe r that
it b e publishe d i n Paris . B y November , th e projec t ha s grow n eve n
further:
I should tell you tha t i t will be more than a year before i t is ready. For since I wrote
to yo u a  mont h ago , I  hav e don e nothin g a t al ! except sketc h it s argument , an d
instead o f explainin g a  singl e phenomenon , I  hav e decide d t o explai n al l natura l
phenomena, tha t is , the whole o f physics. And th e pla n give s me mor e satisfaction
than anything previously, for I  think I  have found a  way o f presenting my thought s
so tha t the y satisf y everyone , and other s wil l no t b e abl e t o den y them. 77

The move from parhelia, first of all to meteorologica l phenomena , the n
to th e whol e o f th e physica l world , i s a  hug e one , an d i t ha d take n
shape i n Descartes ' min d ove r a  period o f n o mor e tha n fou r months ,
between Augus t an d Novembe r 1629 . I  believ e we ca n giv e some in -
dication o f why i t shoul d b e meteorolog y tha t point s Descarte s i n th e
direction o f a  genera l physics , an d als o wh y h e shoul d fee l confiden t
in providin g a  genera l physics, despite th e ver y specifi c natur e o f most
of hi s physica l enquirie s up t o thi s point .

On th e firs t question , w e migh t not e th e openin g paragrap h o f Le s
Meteores, th e fina l versio n o f thi s wor k o n meteorology :

It i s natural fo r u s to hav e more admiratio n fo r thing s that ar e abov e us tha n fo r
those that ar e on th e sam e leve l o r belo w us. And althoug h the clouds ar e scarcely
higher tha n th e summit s o f som e mountains , an d ofte n i t i s eve n possibl e t o se e
some tha t ar e lowe r tha n th e pinnacle s o f ou r steeples , nevertheless , because we
must tur n our eye s towards th e sky to loo k a t them, we imagine them to be so high
that poet s an d painter s even make them int o God's throne, an d pictur e Him there ,
using His own hand s to open an d close the doors o f the winds, to sprinkle the dew
upon th e flowers , and t o hur l lightnin g against th e rocks . Thi s lead s m e t o hop e
that i f I explain the natur e of the cloud s here, in such a way tha t we will no longe r
wonder a t anythin g that w e see of them, o r tha t descend s from them , we wil l find
it eas y to believ e that i t i s likewis e possible t o fin d th e cause s o f everythin g tha t
is mos t admirabl e abov e th e earth. 78

The poin t o f the exercis e i s to sho w ho w purel y natura l explanation s
can b e provide d fo r sublunar y phenomena, contrar y t o th e approac h
that ha d bee n taken , wit h fe w exceptions, u p t o thi s point . Boye r has
drawn attentio n t o a  goo d exampl e o f thi s earlie r approach , th e ac -
count give n in the Recreations  Mathematiques  o f the Jesuit write r Jea n
Leurechon, a  popula r wor k whic h appeare d i n 162 4 an d 1626 , an d
which Descarte s kne w well. 79 Leurechon admit s he is baffled a s to ho w
to procee d experimentall y in investigating the rainbo w becaus e i t last s
for suc h a  shor t time , whethe r on e observe s th e phenomeno n i n th e
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sky, o r usin g a  spra y o f wate r droplets , o r bubbles . Plato, h e tell s us ,
was righ t whe n h e sai d tha t th e rainbo w 'i s a  sig n o f admiration , no t
of explanation . An d h e hit th e nai l on th e hea d wh o sai d tha t i t i s the
mirror i n which human nature ha s had a  ful l vie w of it s ignorance; fo r
all th e philosopher s an d mathematician s wh o fo r s o many year s have
been engage d i n discoverin g an d explainin g it s causes , hav e learne d
nothing excep t tha t the y kne w nothin g bu t a  semblanc e o f truth'. 80

Boyer i s surely righ t tha t thi s i s a  challeng e that Descarte s coul d no t
have resisted . An d i n meetin g th e challeng e hi s ai m i s t o sho w th e
mettle o f mechanism , th e rainbo w thereb y providing a  wa y int o gen -
eral question s abou t th e natur e o f physica l explanation .

As fo r th e secon d question , Schuste r ha s ver y plausibl y suggested
that Beeckma n may wel l have discussed his interests and progres s wit h
Descartes a t thei r meeting s at th e en d o f i6z 8 an d beginnin g of 1629 ,
and perhap s show n hi m hi s notebooks , whic h revea l tha t fro m th e
middle o f 162. 8 onward s Beeckma n had bee n readin g Kepler' s astro -
nomical writing s carefull y an d attemptin g t o provid e a  mechanisti c
celestial mechanics. 81 I n a  manne r tha t h e ofte n pursued , an d whic h
Descartes learne d fro m him , Beeckman works throug h Keple r not wit h
a view to questioning his results but rather with the aim of reconstructing
those result s o n a  firme r basis . Beeckma n wa s no t concerne d wit h
observational question s o r wit h th e questio n o f elliptica l orbits , bu t
rather wit h translatin g Kepler's celestial forces an d powers into micro -
corpuscularian terms . H e note s tha t Keple r ha d though t o f stella r in-
fluence alon g th e line s o f verba l warnings o r othe r kind s o f sign , bu t
rather tha n rejectin g thi s mod e o f actio n h e seek s t o mechaniz e it .
Verbal warnings , h e point s out , requir e som e mechanica l interactio n
between caus e and effect , s o eve n if one accept s Kepler's model on e i s
obliged t o provid e th e requisit e accoun t o f ho w th e caus e convey s its
causal activit y t o th e objec t affected ; an d Beeckman , unlik e Kepler ,
assumes, o f course , tha t thi s mus t tak e th e for m o f contac t action. 82

Like Beeckman, Descartes would show little interest in the observational
or mathematica l problem s o f celestia l mechanic s but , agai n lik e
Beeckman, he woul d b e very concerned t o provid e a  full y mechanisti c
account o f ho w celestia l motion s occur . Wha t Kepler' s work shows ,
and wha t Galileo' s wor k a t thi s tim e wa s showin g eve n mor e force -
fully, wa s tha t ther e wa s n o longe r an y reaso n t o separat e terrestria l
and celestia l mechanics , i n th e traditiona l Aristotelia n way , fo r bot h
realms wer e amenabl e to th e sam e kind o f mathematica l an d physica l
treatment. Wha t Beeckma n an d Descarte s ar e concerne d t o d o i s t o
appropriate thi s unification , a s i t were , an d t o brin g i t t o fruitio n b y
showing ho w a  micro-mechanica l natura l philosoph y ca n b e show n
to underpi n bot h realms . Bu t Descarte s no w ha s a  muc h broade r
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understanding of mechanism than Beeckman; he has gone beyond simply
thinking o f mechanis m a s providin g a  wa y o f representin g physica l
processes i n micro-corpuscularia n terms , an d ha s begu n t o develo p i t
as a  systemati c natura l philosophy , a s applicable , fo r example , t o in -
ternal physiologica l processe s a s t o externa l physica l ones .

Consequently, althoug h hi s physica l enquirie s ha d bee n rathe r spe -
cific u p t o thi s point , an d indee d ha d centre d o n optics , he had ha d a
very genera l concern wit h natural-philosophica l question s sinc e takin g
up th e Regulae  agai n aroun d 1626 , an d hi s correspondence show s a n
increasing interes t i n detaile d question s o f natura l philosophy . I n a
letter to Mersenne of 8 October 1629, for example, Descartes makes
the passin g remar k tha t ' I agre e wit h th e doctor , an d no w shar e hi s
views o n th e whol e foundation s o f Philosophy , excep t perhap s tha t I
do no t explai n th e aethe r a s h e does'. 83 Th e referenc e i s to Sebastie n
Basso,84 a physician, whose Philosophiae  naturalis  adversus Aristotelem
Libri XII,  whic h wa s publishe d i n Geneva in 162,1 , did a  great dea l t o
populari/e atomis m i n th e earl y seventeenth century . Basso' s atomis m
does no t includ e a commitment t o the void, however , an d he postulates
a 'universa l spirit ' whic h fill s al l th e space s betwee n th e smalles t at -
oms.85 Consequently, i t is not a s surprising a s it might a t first seem tha t
Descartes shoul d hav e agree d wit h th e 'whol e foundations ' o f Basso' s
philosophy. Indeed , like Basso, at the leve l of practical physics, Descartes
will trea t th e ver y fine matter tha t separate s bodie s a s a  kin d o f void ,
and i n his nex t lette r t o Mersenne , o f 1 3 November , h e discusses bot h
the fal l o f bodie s an d th e vibratio n o f a  strin g i n vacua? 6

In Part 5  of the Discoitrs,  Descartes set s out th e detail s of the treatis e
he wa s workin g o n i n the perio d fro m mid-162. 9 t o 1633 . H e writes :

Since I  trie d t o explai n th e principle s i n a  Treatis e whic h certai n consideration s
prevented m e fro m publishing , an d I  kno w o f n o bette r wa y o f makin g the m
known tha n t o se t ou t her e briefl y wha t i t contained . I  had a s m y ai m t o include
in it everything that I  thought I  knew before I  wrote i t about th e nature of material
things. Bu t just a s painters , no t bein g abl e to represen t al l th e differen t side s o f a
body equall y well o n a  fla t canvas , choos e on e o f th e mai n ones an d se t i t facin g
the light,  an d shad e th e other s s o a s t o mak e the m stan d ou t onl y whe n viewe d
from th e perspectiv e o f th e chose n side ; s o too , fearin g tha t I  coul d no t pu t
everything I  had i n mind in my discourse , I undertook t o expoun d full y onl y what
I kne w abou t light . Then , a s th e opportunit y arose , I  adde d somethin g abou t th e
Sun an d th e fixe d stars , becaus e almos t al l o f i t come s fro m them ; th e heavens ,
because the y transmi t it ; th e planets , comets , an d th e earth , becaus e they reflec t
light; and especially bodies on the earth, becaus e they are coloured, o r transparent ,
or luminous ; an d finall y abou t man , becaus e h e observe s these bodies. 8'

Two posthumousl y publishe d texts , th e Traite  d e I'homme  (publishe d
as L'Homme,  1662 ) an d th e Traite  d e l a lumiere  (publishe d a s Le
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Monde, 1664) , both part s o f what i s ostensibly a single work, form the
backbone o f thi s treatise , bu t i t include d more material . Som e o f thi s
material i s extant , namel y th e Meteors  an d th e Dioptrique,  bot h
subsequently publishe d i n 163 7 alon g wit h th e Discours  an d th e
Geometrie. There  ar e als o indication s tha t Descarte s ha d originall y
intended includin g othe r material , includin g materia l o n music , fo r
example, althoug h thi s i s no t extan t an d ma y neve r hav e been devel -
oped i n a  systemati c way .

From 162 9 t o 1630 , th e proble m tha t Descarte s face d wa s tha t o f
building up his general knowledge o f physics and relate d areas, sortin g
out wha t h e shoul d an d shoul d no t concentrat e upon , an d findin g a
guiding threa d b y which t o organiz e the argumen t o f hi s treatise . Th e
first and secon d problem s took u p a  great dea l of his time. In his letter
to Mersenn e o f 1 5 Apri l 1630 , h e complain s tha t hi s 'wor k i s goin g
very slowly, because I take much more pleasure in acquiring knowledge
than i n putting int o writin g the littl e that I  know' and tha t h e i s 'now
studying chemistr y an d anatom y simultaneously'. 88 Bu t th e thir d
problem evidently gave him no les s trouble. Later i n the sam e letter he
tells Mersenne tha t 'al l these problems i n physics that I  told yo u I  have
taken o n ar e al l s o interlinke d an d depen d s o muc h o n on e anothe r
that i t i s not possibl e for m e to giv e a solution t o on e o f them withou t
giving a  solutio n t o all , an d I  canno t d o tha t mor e quickl y o r mor e
succinctly tha n i n th e treatis e I  a m writing'. 89 An d late r i n th e sam e
year h e tell s Mersenn e tha t h e ha s 'countles s differen t thing s t o con -
sider al l a t once ' an d tha t h e is trying to find some 'basi s o n whic h t o
give a  true accoun t without doin g violenc e to anyone' s imaginatio n or
shocking receive d opinion'.90

There i s som e evidenc e tha t L e Monde  wa s proceedin g i n fit s an d
starts i n 1630 , and tha t wor k o n i t was taking it s toll on Descartes . In
a lette r o f 1 5 April , fo r example , h e ask s Mersenn e no t t o confir m t o
anyone that he is writing his treatise on physics but rathe r t o give them
the impression tha t he is not, fo r ' I swear tha t i f I had no t alread y told
people that I  planned to do so, with the result tha t the y would sa y that
I had no t bee n able to carr y ou t m y plan, I  would neve r undertake th e
task'.91 B y the en d o f th e yea r h e show s himsel f t o b e i n ver y poo r
spirits, exacerbate d b y a n acrimoniou s disput e wit h Beeckman .

The Disput e wit h Beeckma n

When Descarte s returne d t o th e Netherland s i n th e autum n o f 162,8 ,
he tol d Beeckma n tha t h e ha d no t me t anyon e wit h who m h e coul d
converse abou t scienc e t o th e sam e extent . Th e tw o agree d t o reviv e
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their collaboration , bu t i n Octobe r 162, 9 relation s coole d considerabl y
owing to a  letter fro m Beeckma n to Mersenn e i n which he said that he
had tol d Descarte s te n year s earlie r wha t h e 'ha d writte n abou t th e
causes o f the sweetnes s of consonances'.92 Mersenne evidentl y reported
this remark , i n a  lette r whic h i s n o longe r extant , t o Descartes , an d
Descartes too k i t a s eithe r a n intimatio n o f plagiarism , o r a t leas t of
priority o n Beeckman' s part . H e writes :
I a m ver y obliged t o yo u fo r callin g the ingratitud e of m y frien d t o m y attention ;
I thin k th e honou r I  hav e don e hi m o f writin g t o hi m ha s dazzle d him , an d h e
thought tha t yo u would have an eve n better opinio n o f him if he wrote t o yo u tha t
he ha d bee n m y maste r te n year s ago . Bu t h e i s completel y mistaken , fo r wha t
glory i s there in having taught a  man wh o know s ver y littl e and freel y admit s this ,
as I  do ? I  wil l no t mentio n anythin g of thi s t o him , sinc e this i s wha t yo u wish ,
although I  would hav e plenty with whic h to mak e him ashamed , especially if I had
his letter. 93

Even withou t knowin g precisel y ho w Mersenn e reporte d Beeckman' s
remark, w e ca n safel y sa y tha t Descarte s over-reacte d t o a  harmles s
(and correct ) statement b y Beeckman. The intensit y of Descartes' reac -
tion is quite ou t o f proportion to th e incident , even on his own readin g
of it , an d ver y unfai r t o Beeckman . Fa r fro m plagiarizin g Descartes '
work, as Descartes claims , Beeckman was i n fac t extremel y scrupulou s
and modes t abou t recordin g hi s results , no t onl y recordin g wha t h e
had learn t fro m nameles s boy s an d girl s i n hi s diary , bu t showin g
delight on learning that Galileo had published discoveries that he himself
had recorde d i n his diary te n year s earlier. 94 There ca n b e no doub t a t
all that Descarte s wa s ver y indebted to Beeckman , an d no t onl y i n the
specific orientatio n o f hi s wor k bu t righ t dow n t o detail s o f it s pres -
entation, whic h als o deriv e from Beeckman . Fo r example , i n th e early
Olympica, Praeambula,  an d Experimenta,  w e fin d a  numbe r o f dis -
tinctive Beeckmania n idiosyncrasies : beginnin g section s wit h gran d
titles and mora l an d biblica l maxims, leavin g blank page s ( a rare prac -
tice a t thi s time) , adding note s o n personal matter s t o scientifi c papers ,
adding late r margina l summaries , an d s o on. 95

By th e en d o f 1629 , Descarte s ha d demande d hi s Compendium
Musicae bac k fro m Beeckma n an d ha d cu t of f correspondenc e wit h
him. Her e matter s reste d unti l th e middl e o f 1630 , whe n Mersenn e
paid a  visi t to th e Netherlands . Whil e there Beeckma n showed hi m his
Journal, an d Mersenn e realize d tha t Beeckma n di d indee d deserv e th e
credit fo r a  numbe r o f advance s h e ha d attribute d t o Descartes .
Beeckman subsequently wrote t o Descartes pointing ou t that Mersenn e
had spen t day s reading his Journal an d ha d learne d that some views he
had ascribe d to Descartes had i n fact bee n first developed'by Beeckman.96

At thi s poin t Descarte s explodes , an d i n th e secon d hal f o f September
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he writes a  vituperative letter to Beeckman , explaining that any expres -
sions o f gratitud e i n hi s earl y letter s t o Beeckma n wer e mer e Frenc h
civility, tha t Beeckma n lack s manner s i n braggin g tha t other s ow e
things t o him , especiall y when i t i s the othe r wa y around , an d tha t h e
has learne d a s muc h fro m Beeckma n a s h e learne d fro m ant s an d
worms.97 Beeckma n replied, i n a  lette r no w lost , probabl y settin g ou t
the topic s whic h h e believe d Descarte s ha d learne d fro m him , an d
basing his claims on hi s Journal. I n response, Descarte s sen t Beeckman
one o f the longes t extan t letter s h e eve r wrote, ful l o f self-justification ,
abuse, and vindictive disparagement o f Beeckman.98 He treat s Beeckman
like a  schoolboy , puttin g hi s behaviou r dow n t o 'illness' . I t i s just no t
possible to tak e Descartes ' sid e in this dispute , jus t as i t i s difficul t no t
to agre e with Cohe n her e that 'i t i s a really classic example o f psycho -
logical projection , fo r clearl y the obsessio n wit h "praise " an d "bein g
taught" i s Descartes' own , no t Beeckman's'. 99 Bu t also , a s I  suggeste d
earlier, there i s evidence that Beeckma n had acte d a s a father figure for
Descartes i n 1618/19 , an d i t i s possible tha t hi s reaction t o Beeckma n
may b e overdetermine d b y hi s relatio n t o hi s father . I t i s a t leas t th e
case tha t th e natur e an d dept h o f th e antagonis m her e reflect s th e
former closenes s o f his relation wit h Beeckman . Within a  year th e ro w
had blow n over , an d the y became reconciled, althoug h the y apparently
saw littl e o f on e another , an d th e relationshi p neve r returne d t o it s
former warmth . Indeed , Descarte s show s himsel f t o hav e bee n quit e
unmoved b y Beeckman' s deat h i n 1637. 10°
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1630-1633

From th e winte r o f 1630/ 1 t o Ma y 1632. , Descarte s wa s base d i n
Amsterdam, making a number of trips to Leiden and to Dordrecht , an d
visiting Denmar k i n th e summe r o f 1631 . H e move d t o th e tow n o f
Deventer a t th e en d o f Ma y 1 6 3z an d staye d ther e unti l th e en d o f
November 1633 . We kno w littl e about hi s livin g arrangements , but i t
is quit e likel y tha t h e share d accommodatio n wit h Villebressieu , his
friend fro m hi s Pari s days , fo r a t leas t som e tim e durin g hi s sta y i n
Amsterdam, a s h e write s t o Villebressie u in th e summe r o f 163 1 tha t
he wil l fin d hi m a t 'ou r lodgings ' i n Amsterdam , wher e h e 'wil l wai t
for' him . Descarte s generall y avoide d Frenc h visitor s assiduously, 1

refusing t o revea l hi s addres s eve n t o friend s suc h a s Mydorge , bu t
Villebressieu seem s t o hav e bee n a n exception . Descarte s ha d bee n
friends wit h hi m sinc e the mid-i6zos , and hi s interests coincided wit h
Descartes' ow n concern s a t thi s time , fo r Villebressie u was workin g
in th e theor y o f matter , whic h wa s comin g t o pla y a  centra l rol e i n
Descartes' thought , an d hi s mechanica l theory woul d remai n ver y de-
pendent upo n a  hydrostatic/hydrodynamic model. We also kno w that ,
in Amsterdam , Descarte s wa s friend s wit h a  physician , Plempius , a n
Aristotelian in natural philosoph y and a  Galenist in physiology until he
became a  lat e conver t t o Harvey : h e was t o remai n o n friendl y term s
with Descarte s unti l 1638 , bu t b y the i66os , whe n Cartesianis m ha d
become a  significan t force i n Dutc h universities , he becam e on e o f it s
fiercest opponents.

Descartes' mov e t o Devente r wa s i n par t du e t o a  desir e ge t awa y
from interruption s a t Amsterdam 2—this i s a  tim e o f intens e work o n
Le Monde—and i n part to be near Reneri , who had moved to Deventer
to teac h a t th e recentl y founde d Ecole Illustr e there . Villebressie u had
left t o return to France , and Descartes probabl y fel t the need to be near
someone with whom h e could discus s his scientific interests. 3 Reneri had
originally studied theolog y a t th e Catholi c Universit y of Louvain , only
to conver t t o Protestantis m o n readin g Calvin , and the n studie d medi -
cine.4 He was to be the first to provide institutional teaching of Cartesian
natural philosophy , an d Descartes ' mov e to Devente r in 1632 . seems to
have been made with the purpose of teaching him some physics. Whether
Descartes an d Rener i share d accommodatio n w e d o no t know , bu t
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they wer e clearl y close, an d Descarte s woul d mov e t o Utrech t t o joi n
Reneri i n 1635 . Ther e wa s a  ver y over t elemen t o f hero-worshi p i n
Reneri's relationshi p t o Descartes, 5 an d i n th e ligh t o f hi s obsessio n
with 'praise ' an d 'bein g taught ' i n th e lette r t o Beeckman , w e ma y
surmise tha t thi s i s somethin g t o whic h Descarte s wa s no t averse .

The Structur e o f L e Monde

In a  lette r t o Villebressie u written i n th e summe r o f 1631 , Descarte s
congratulates hi m o n discoverin g that:
there i s only on e materia l substanc e whic h receive s its action , o r abilit y t o mov e
from on e plac e to another , fro m a n externa l agent , an d tha t i t acquire s from thi s
the differen t shape s o r mode s whic h make i t int o th e kin d o f thin g w e se e in th e
primary compounds w e call elements. Moreover yo u have observed that th e nature
of these  element s o r primar y compounds—calle d Earth , Water , Air , an d Fire —
consists simply in the difference betwee n the fragments , o r small and larg e particles
of thi s matter ; an d tha t th e matte r change s dail y fro m on e elemen t into another ,
when th e large r particles change int o finer ones a s a  resul t of hea t an d motion , o r
into bas e substances, when the finer particles change into large r ones a s the actio n
of hea t an d motio n ceases . You hav e also see n tha t th e primar y mingling of these
four compound s result s i n a  mixture which ca n b e called the fifth element . This i s
what yo u cal l th e principl e of the mos t nobl e preparation o f the elements ; because
it is , you say , a  productive see d o r a  materia l lif e whic h take s specifi c for m i n al l
the nobl e particular individual s whic h canno t fai l t o b e an objec t o f ou r wonder. 6

We ca n i n fac t tak e thi s a s summin g up , i n a  ver y genera l way , th e
programme o f L e Monde,  whic h i s premisse d upo n a  conceptio n o f
matter a s unifor m and homogeneous . Suc h a  conceptio n i s not onl y a
necessary condition o f the law s of motion tha t Descartes will offer, bu t
also o f hi s accoun t o f th e transmissio n o f light , an d hi s mechanisti c
account o f th e vita l function s o f organi c beings .

Le Monde  an d L'Homme  togethe r constitut e th e mos t ambitiou s
systematic projec t that Descarte s eve r undertook and , fo r al l it s man y
flaws, i t i s a brillian t achievement . The tex t wen t throug h a  number of
redraftings, no t jus t with respec t to the detail of the arguments bu t als o
with respect to what shoul d be included in the treatise and, as I indicated
in th e las t chapter , th e projec t tha t Descarte s abandone d i n 163 3 in -
cluded not onl y Le Monde  an d L'Homme,  bu t also material which was-
subsequently t o appea r i n th e Meteors  an d th e Dioptrique.  Fro m th e
account give n in Part V of the Discours, it seems that the original project
was designe d t o cove r thre e topics : inanimat e nature , animal s an d
especially th e huma n body , an d th e 'rationa l soul ' o r mind. 7 Th e de« -
scriptions o f the firs t an d secon d part s correspon d closel y to wha t w e
have in Le Monde  an d L'Homme  respectively , but the third part o f the

2.26



A Ne w Syste m o f th e World , 1630-163 3
project i s no t extant , an d ma y neve r eve n hav e bee n drafte d a t thi s
time,8 althoug h i t i s saf e t o assum e tha t i t woul d hav e draw n o n
material in the abandone d treatis e o n metaphysics . A s for th e orde r of
composition, w e kno w tha t Descarte s worke d o n Le  Monde  betwee n
1630 an d 1632, . O n th e assumptio n tha t h e wrote th e chapter s i n th e
order i n which the y appea r i n the extan t draft , h e was u p t o Chapte r
5 b y th e en d o f Februar y 1630 ^ an d ha d complete d th e materia l fo r
Chapters 6  t o 8  i n th e firs t thre e month s o f i6^z, w th e remainin g
chapters bein g drafted betwee n then an d lat e 1632. . From lat e 1632 , he
concentrated o n L'Homme.

The tex t o f L e Monde  fall s int o thre e parts . Th e firs t fiv e chapter s
form a  kin d o f introduction , suggestin g tha t matte r an d motio n ar e
sufficient t o explai n natura l phenomena , an d proceedin g t o se t ou t
the theor y tha t th e materia l worl d consist s o f nothin g bu t matte r (i n
particular, doe s no t hav e any empty regions) , and tha t thi s matte r ca n
be considere d a s comprisin g thre e size s o f corpuscle . Th e defenc e o f
mechanism offere d start s of f in the first three chapters a s a very general
and intuitiv e one, appealin g to common-sens e examples , althoug h tw o
deep an d difficul t question s ar e raise d almos t i n passing: th e natur e of
perceptual cognitio n i n chapter i , and the distinction betwee n motio n
and directio n o f motio n i n chapte r 2, . Th e remainin g chapter s o f th e
first part shif t t o a  more contentious version of mechanism, as Descartes
moves fro m a  consideratio n o f the natur e o f liquidity and hardnes s t o
a micro-corpuscula r theor y o f element s an d a  rejectio n o f a n inter -
corpuscular void . Chapter s 6  t o 1 4 the n us e thi s micro-corpuscula r
theory o f matter , combine d wit h a  numbe r o f law s describin g th e
motion o f th e corpuscles , t o se t ou t a  mechanisti c cosmolog y whic h
includes bot h a  celestia l physic s an d a n accoun t o f th e natur e an d
properties o f light . Th e tex t end s abruptl y with a n unfinishe d Chapte r
15; bu t wha t migh t hav e bee n include d i n the remainin g chapters ca n
be gleane d fro m th e descriptio n i n th e Discours,  fro m a  lette r t o
Mersenne o f Apri l i63 z wher e materia l tha t woul d naturall y fi t int o
the late r chapter s i s set out , an d fro m th e Principia,  wher e a  late r bu t
essentially simila r accoun t t o L e Monde  i s presente d i n a  systemati c
way.

Descartes ha d take n a  seriou s interest i n anatomy an d physiolog y in
the lat e 16205 . He tell s Mersenne i n a  letter o f 1 8 December 162 9 that
he ha s take n u p th e stud y o f anatomy, 11 an d durin g hi s first winter i n
Amsterdam h e would visi t the butche r dail y to watc h th e slaughtering
of cattle , an d woul d tak e part s h e intende d t o dissec t bac k t o hi s
lodgings.12 H e seem s t o hav e kep t u p a n interes t i n thes e topic s
throughout the perio d o f composition of the firs t part o f Le Monde.  B y
late 1632, , when h e stops thi s work t o devot e himself t o L'Homme,  h e
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has alread y don e a  considerabl e amoun t o f wor k i n physiology . H e
tells Mersenne tha t he will 'speak more abou t ma n tha n I  had intende d
to before , becaus e I  shal l try t o explai n al l o f hi s principa l functions .
I hav e alread y writte n abou t thos e tha t pertai n t o life , suc h a s th e
digestion o f food, th e beatin g o f the pulse , the distributio n o f nutrients
etc., an d th e fiv e senses . No w I  a m dissectin g th e head s o f differen t
animals in order t o explai n wha t imagination , memor y etc. , consis t of .
I have seen the boo k D e motu  cordiis  [o f Harvey] o f which yo u spok e
to m e earlier, and fin d I  differ onl y a  little from his view, which I  came
across onl y afte r I  had finished writing abou t thi s matter'. 13 From thi s
time unti l mid-163 3 he appear s t o hav e devoted himsel f to physiology .

A Corpuscula r Theor y o f Matte r

In terms o f it s strategic place within th e whole , th e functio n of the first
chapter o f L e Monde  i s to sho w tha t ou r perceptua l image s nee d no t
resemble wha t the y represent . I n th e cours e o f showin g thi s Descarte s
raises, almost i n passing, deep question s abou t th e nature of perceptua l
cognition. I  shall postpone treatmen t o f these fo r th e moment , restrict -
ing ou r attentio n her e to th e rejectio n of a  resemblance account o f th e
perceptual image . Th e wa y i n whic h Descarte s put s th e issu e i s to sa y
that a  sensatio n nee d no t resembl e th e caus e o f tha t sensatio n and ,
although hi s concer n i s with light , visua l perception i s no t a  straight -
forward case , s o h e offer s a n exampl e whic h i s straightforward , an d
indeed intuitivel y striking . Thi s i s th e cas e o f someon e wh o believe s
that he has bee n injure d i n a  battl e becaus e he experiences a  pain tha t
he believe s is caused b y a  wound . H e call s a  surgeon , wh o discover s
that th e caus e of the pai n i s a  stra p caugh t unde r hi s armour , and , a s
Descartes point s out , 'if , i n causin g him t o fee l thi s strap , hi s sens e of
touch ha d imprinte d a n imag e o f i t o n hi s thought , ther e woul d hav e
been no need of a surgeon to show him what he was feeling'.14 The thrus t
of the argumen t goes beyond th e claim that th e world ma y b e differen t
from ou r perceptua l imag e of it , however , an d wha t Descarte s i s really
trying to stee r us towards i s the idea that ou r perceptua l image may not
even b e a  guid e t o ho w th e worl d is . In particular , Descarte s suggest s
that ligh t ma y b e 'differen t i n object s fro m wha t i t i s i n ou r eyes' .

In th e nex t stag e o f th e argument , presente d i n th e secon d chapter ,
he start s ou t o n th e tas k o f establishin g this . Turnin g directl y t o th e
nature o f light , h e point s ou t tha t ther e ar e onl y tw o sort s o f bodie s
in whic h ligh t i s found , namel y the stars , an d flam e o r fire , th e latte r
being the more familiar an d henc e the bes t starting-point. The ai m is to
show ho w a  macroscopi c phenomeno n ca n b e accounted fo r plausibly
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in micro-corpuscularian terms, and fire is a good exampl e for Descartes '
purposes. Wherea s th e Aristotelia n accoun t o f fir e woul d distinguis h
between th e for m o f fire , th e qualit y of heat , an d th e actio n o f burn -
ing,15 Descartes tells u s we need onl y look a t a  piece o f wood burnin g
to se e that thi s i s quite unnecessary. We can se e that th e fire moves the
subtler part s o f the wood an d separate s the m from on e another , trans -
forming the m int o fire , air , an d smoke , an d leavin g the grosse r pieces
as ashes . Al l we nee d t o postulat e t o accoun t fo r th e burnin g process
is th e motio n o f part s o f th e woo d resultin g i n th e separatio n o f th e
subtle part s fro m th e gros s parts . Thi s migh t see m somewhat shor t o n
detail, bu t i n mitigation i t shoul d b e said tha t Descarte s himsel f prob -
ably does not thin k that he has explained the nature of fire, simply that
a micro-corpuscularian account should provide all the materials needed
for a n explanation . Th e challeng e is to th e reade r t o sho w tha t ther e
really i s a nee d fo r somethin g othe r tha n matte r an d motion—suc h a s
a (non-reductive ) theory of elements, or Aristotelian qualities and form s
—in explainin g th e natur e an d actio n o f fire.

In the course o f his discussion of fire, Descartes tells us that he is no t
concerned wit h th e directio n o f motion , fo r 'whe n yo u conside r tha t
the powe r t o mov e an d th e powe r tha t determine s i n whic h directio n
the motio n mus t tak e plac e ar e completel y differen t things , an d ca n
exist one without th e other (a s I have explained in the Dioptrique), yo u
will easil y se e tha t eac h particl e move s i n a  wa y tha t i s mad e les s
difficult fo r i t b y th e dispositio n o f th e bodie s surroundin g it'.16 Sinc e
when somethin g move s i t alway s move s i n a  direction , motio n woul d
appear t o hav e bot h spee d an d direction , thes e bein g two inseparabl e
components o f th e sam e thing . Bu t Descarte s see s matters differently .
For him , the powe r b y which somethin g move s an d th e powe r whic h
determines its motion a s being in one direction rather tha n anothe r ar e
different powers . Th e relevan t sectio n o f th e Dioptrique,  a  sectio n
presumably complet e b y thi s time , make s th e basi s fo r hi s distinctio n
a bi t clearer . I t begin s with a n accoun t o f reflection , usin g the mode l
of a  tennis bal l being struck a t A  (see Fig. 7.1) an d meetin g the surfac e
of th e groun d CB E at B , 'which stop s it s furthe r passag e an d cause s i t
to b e deflected' . W e are told tha t we need no t conside r th e power tha t
keeps the bal l in motio n afte r i t has lef t th e racquet , bu t tha t w e need
only not e

that th e power , whateve r i t ma y be , tha t make s th e ball' s motio n continu e i s
different fro m tha t whic h determine s i t t o mov e i n on e directio n rathe r tha n
another. Thi s ca n b e see n easil y fro m th e fac t tha t th e movemen t o f th e bal l
depends on the force with which it has been impelled by the racquet, and thi s same
force coul d hav e mad e i t mov e i n an y othe r directio n a s easil y a s toward s B ;
whereas i t i s the positio n o f th e racque t that determine s it to ten d towards B , and
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FIG. 7. 1

this coul d hav e determined th e bal l in th e sam e wa y eve n if a  differen t forc e ha d
moved it . This alread y shows tha t i t i s not impossibl e for th e bal l to b e deflecte d
on encountering the ground, and therefor e for the determination that i t has to tend
towards B  t o b e changed , withou t ther e bein g an y chang e i n th e forc e o f it s
movement, fo r thes e ar e tw o differen t things. 17

Because the tennis ball and the surface are inelastic, if force and directio n
of motio n wer e th e sam e thin g the n th e bal l would firs t hav e t o sto p
before i t change d direction , an d i f i t stoppe d a  ne w caus e woul d b e
needed fo r i t to mov e again . Bu t there is no suc h ne w caus e available:
therefore, it s forc e i s no t affecte d i n th e impact , onl y th e directio n o f
its motion , whic h i s changed. 18 H e the n goe s o n t o sho w ho w th e
'determination t o move ' o f th e bal l fro m A  t o B  ca n b e resolve d
geometrically into two motions , on e along th e line AHF and th e othe r
from A F t o CE . An d sinc e th e collisio n wit h th e groun d ca n onl y
hinder th e secon d o f these, no t th e first , the firs t component continue s
to ac t uninterrupted . Th e detail s o f wha t happen s ca n onl y b e spelle d
out onc e w e hav e bee n give n th e law s o f motion , bu t wha t w e ar e
interested i n her e i s no t th e detail s bu t rathe r th e conceptua l basi s
for th e distinctio n betwee n th e powe r b y which somethin g move s an d
its 'determination ' (determinatio  o r determination).  'Determination ' is
something tha t bot h depend s o n th e forc e o r spee d o f th e bod y an d
directs tha t spee d o r force. 19

The geometrica l configuratio n o f othe r bodie s ca n alte r thi s deter -
mination, an d Descarte s goe s o n t o tel l u s tha t th e actua l pat h o f a
moving bod y i s determined b y each par t movin g 'i n th e manne r mad e
least difficul t fo r it ' by surrounding bodies. No justificatio n i s given for
this: we are simply told tha t this i s a fact tha t we easily recognize when
we conside r it . Bu t i f we thin k o f motion i n traditiona l atomis t terms ,
our recognition of this 'fact ' wil l not b e so easy. In a void, each directio n
will b e a s impediment-fre e a s an y other . I f w e imagin e a  bod y i n a
void, an d as k i n wha t directio n it wil l move , w e migh t b e incline d to
say tha t i t wil l continu e moving in th e directio n i t i s already moving,
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or alternatively , that i t wil l mov e i n that directio n i n which i t i s being
moved. Th e directio n o f it s motio n woul d no t b e a  functio n o f sur -
rounding bodie s a t all . I n othe r words , ther e i s a  clea r assumptio n i n
Descartes' discussio n that moving bodie s wil l always b e surrounded by
other bodies , an d thi s i s tantamoun t t o th e denia l o f th e existenc e o f
a void . Eve n in a plenum, o f course, w e stil l do no t hav e to accep t tha t
moving bodie s wil l alway s tak e th e 'easiest ' route . Thi s i s on th e as -
sumption tha t we have a clea r idea o f what th e 'easies t route ' i s in the
first place. For example, we would nee d to kno w ho w an d why a  body
will move i n cases where those o f the surroundin g bodie s affordin g th e
easiest passag e woul d requir e a n obliqu e chang e o f directio n i n th e
body, wherea s surroundin g bodie s lyin g alon g th e pat h tha t th e bod y
is alread y followin g affor d onl y a  ver y marginall y more difficul t pas -
sage. Accordin g t o th e presen t principl e i t should presumabl y take th e
oblique path , bu t th e late r rule s o f collisio n se t ou t i n th e Principia
suggest tha t wher e i t encounter s a  smalle r bod y i t woul d continu e
along it s presen t path , simpl y pushin g th e matte r whic h offer s resist -
ance i n fron t o f it, 20 an d thi s doe s see m th e mos t plausibl e route: in -
deed i t i s necessary i f light corpuscle s ar e t o b e refracted upon meetin g
a transparen t surface . I n th e cas e wher e i t canno t continu e alon g th e
path i t i s alread y following , an d mus t follo w on e o f man y obliqu e
paths whic h ar e a t differen t angle s and whic h offe r differen t resistance ,
we hav e n o wa y o f determinin g th e resultan t path ; presumabl y th e
body wil l neithe r tur n throug h a  greate r angl e tha n i t need s t o no r
overcome a  greater resistanc e tha n i t need s to , ye t we hav e no wa y of
making resistanc e an d degre e o f obliquenes s o f angl e commensurable .
Ease of passage require s some kind o f quantification—to tak e the for m
of somethin g lik e a  principl e o f 'leas t action'—i f i t i s to d o th e wor k
that Descarte s require s o f it .

At th e beginnin g o f chapte r 3 , Descarte s explain s tha t 'ther e ar e
infinitely man y diverse motions tha t endure perpetually in the world',21

and that 'there is nothing anywher e that i s not changing'. 22 He includes
in thi s al l th e varietie s o f chang e tha t Aristotelia n natura l philosoph y
concerned itsel f with : celestia l phenomen a whic h produc e th e years ,
seasons, day s etc. , sublunar y or meteorologica l phenomen a suc h as the
formation o f clouds , terrestria l phenomen a suc h a s th e flo w o f river s
and th e deca y o f buildings , an d th e growt h an d subsequen t deca y o f
plants an d animals . Th e tota l amoun t o f motio n i n th e univers e i s
conserved, althoug h thi s motio n ma y b e redistribute d amon g bodies .
Descartes, i n common wit h hi s contemporaries, almos t certainl y derived
the ide a o f th e nee d fo r a  conservation principl e fro m th e dynamically
closed systems studied in statics , and i t i s impossible to d o quantitative
mechanics withou t conservatio n principles . Whil e i t i s wort h notin g
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that essentiall y qualitative and organicall y modelled system s of natura l
philosophy, suc h a s Aristotle's , d o no t requir e conservation principle s
at all—neithe r motion no r eve n matter nee d b e conserved i n Aristotle' s
natural philosophy—an d tha t Descarte s provide s n o justificatio n fo r
his principle of conservation o f motion, I  doubt i f anyone a t thi s stag e
in th e developmen t o f mechanic s woul d hav e foun d i t contentious .
Also, give n hi s principle s o f conservatio n an d th e transfe r o f motio n
between bodies , hi s statement tha t he i s not concerne d wit h th e cause s
of motion become s relatively unproblematic in mechanist terms , for th e
question i s not on e o f what th e caus e o f a  particular body' s motio n is :
this ca n b e given simpl y b y specifyin g tha t a  particula r bod y move s in
a particula r wa y becaus e som e othe r bod y ha s transferre d a  deter -
minate quantit y of motio n t o it . Rather , i t i s a questio n o f what i s the
origin o f motion—tha t is , th e tota l quantit y o f motion—an d o n thi s
question 'i t i s enough fo r m e t o suppos e tha t [bodies ] bega n t o mov e
as soo n a s th e worl d bega n t o exist'. 23

Descartes' accoun t o f the differenc e betwee n har d an d fluid bodies in
chapter 3  form s a  bridg e betwee n a  ver y genera l statemen t o f th e
mechanist position , mos t o f which woul d hav e bee n commo n groun d
to mechanists , and a  specifi c version o f micro-corpuscularianism whic h
was both mor e distinctiv e and more contentious . Th e genera l principle
from whic h Descartes works is that, given that al l bodies can b e divided
into ver y small parts, a  forc e i s required to separat e thes e part s i f they
are stationary with respec t to one another, fo r they will not move apar t
of thei r ow n accord . I f th e ver y smal l part s o f whic h th e bod y i s
constituted ar e al l a t res t wit h respec t t o on e anothe r the n i t wil l
require significan t force t o separat e them , bu t i f they ar e movin g wit h
respect t o on e anothe r the n the y wil l separat e fro m on e anothe r a t a
rate whic h ma y eve n be greater tha n tha t whic h on e could achiev e by
applying a force oneself . The former bodies are what w e call solids, th e
latter wha t w e call fluids (corps  liquides),  and i n the extrem e cases they
form th e end s o f a  spectru m o n whic h al l bodie s ca n b e ranked , wit h
rigid solid s a t on e terminu s an d extremel y flui d bodie s a t th e other .

This ranking on a spectrum o f fluidity provides the basis for Descartes '
theory o f matter , fo r i t enable s him t o reduc e the propertie s o f matte r
to th e rate a t which it s parts mov e with respec t t o on e another. A t the
extreme fluid end o f the spectru m comes , no t ai r a s one migh t expect ,
but fire, whose parts are the most obviousl y agitated, an d whose degre e
of corpuscula r agitatio n i s suc h tha t i t render s othe r bodie s fluid . I t
turns metal s int o liquid s and cause s the smalle r part s o f the woo d t o
fly away i n the for m o f smoke. 24 So far s o good, bu t i f it i s the motio n
of it s parts tha t mak e flames burn , why doe s air , whic h i s next alon g
the spectru m o f fluidity, not als o burn , albeit to a  lesser degree ? To thi s

232



A Ne w Syste m o f th e World , 1630-163 3
Descartes replie s that w e mus t take int o accoun t no t merel y the speed
of th e motio n bu t th e siz e of the parts , fo r 'i t i s the smalle r parts tha t
make th e mor e liqui d bodies , bu t i t i s the large r one s tha t hav e mor e
force t o bur n and i n general to ac t o n other bodies'. 25 The explanatio n
that h e offers—qualitativ e an d pictoria l i n the extreme—i s a s follows .
Both ai r an d flam e consis t o f part s o f variou s sizes . Bu t flam e mus t
have a greater rang e of sizes than air . It must contai n mor e larger parts
than ai r becaus e the large r th e part s th e mor e effec t th e bod y ha s o n
us, an d flame s hav e a n effec t o n u s wherea s we ca n hardl y fee l ai r a t
all. Thes e larg e part s o f th e flam e mus t mov e very quickly compared
to th e larg e part s o f th e air , however , becaus e th e powe r t o bur n
depends o n th e transfe r of very rapid motio n t o th e bod y burned . O n
the othe r hand , flame s mus t contai n mor e smalle r parts tha n air : thi s
'may b e conjecture d fro m th e fac t tha t the y penetrat e man y bodie s
whose pore s ar e s o narro w tha t eve n ai r canno t enter'. 26

The discussio n o f th e natur e o f ai r i n chapte r 4  open s wit h th e
question o f the existenc e o f imperceptibl e bodies . Descartes tells us h e
is clearin g awa y a  prejudic e which w e hav e fro m childhood , tha t th e
only bodie s tha t exis t ar e thos e tha t ca n b e sensed , an d tha t ai r i s so
faintly sensibl e tha t i t canno t b e a s materia l o r soli d a s thos e w e
perceive more clearly . All bodies, whether fluid o r solid , are made fro m
the on e kin d o f matter . Descarte s argue s tha t th e degre e of fluidit y o f
a bod y canno t b e proportiona l t o th e amoun t o f vacuu m tha t exist s
between it s consituten t parts . I t i s no t clea r wh o h e ha s i n min d a s
having argue d this . O n th e traditiona l atomis t mode l i t wa s assume d
that flui d bodie s contai n significan t interstitia l vacu a wherea s soli d
bodies d o not , an d tha t thi s i s wha t make s th e forme r rare r o r les s
dense. I t i s possible that Descarte s i s wrongly runnin g together fluidit y
and densit y and assumin g that th e atomis t clai m holds also for fluidity .
However thi s ma y be , h e trie s t o establis h tha t ther e mus t b e mor e
space betwee n th e part s o f a  soli d tha n betwee n thos e o f a  liquid ,
because th e movin g part s o f a  liqui d 'can muc h mor e easil y press an d
arrange themselve s against on e another ' tha n ca n th e part s o f a  solid .
But i t i s hard t o imagin e ho w motio n coul d affec t th e spac e betwee n
those parts . An d eve n i f on e wer e incline d t o accep t hi s account ,
Descartes immediatel y ruin s hi s argumen t b y givin g a n obviousl y
misleading example: namely, that i f one pours a  powder into a  jar then
one can shake and pound i t to mak e more room, whereas a  liquid will
arrange itsel f in the smalles t space. An atomis t woul d hav e no troubl e
answering thi s case , simpl y pointin g ou t tha t a  powde r an d a  rigi d
solid bod y are quite different : th e powder contain s much more vacuum
than th e solid , and anyon e who ha s pulverized a soli d knows that th e
powder take s u p muc h mor e space . Th e intuitivel y obviou s atomis t

2-33



A Ne w Syste m o f th e World , 1630-163 3
explanation o f thi s i s tha t th e powde r contain s man y mor e empt y
spaces betwee n th e pieces . Moreover , i t i s misleadin g o f Descarte s t o
treat a  powde r a s a  soli d an d no t a  fluid , whe n hi s origina l criterio n
for something' s bein g a  flui d wa s th e eas e wit h whic h i t coul d b e
penetrated o r cut . Indeed , i t i s hard t o avoi d th e conclusio n tha t h e is
conflating solidit y an d densit y here .

Descartes als o refer s u s to unspecifie d experiment s designe d to prov e
the non-existenc e o f a  vacuum, 27 bu t hi s mai n conclusio n i s tha t i f
there i s a vacuum anywhere i t canno t b e in fluids but mus t b e in soli d
bodies, an d h e i s mor e concerne d t o mak e sur e tha t w e accep t tha t
there ar e n o interstitia l vacu a i n fluid s tha n t o sho w th e absenc e o f
such vacu a i n solids . Thi s i s because his accoun t o f th e basi c structur e
of the universe effectively subsume s it under fluid mechanics, and henc e
his interes t i s reall y i n fluids . Thi s begin s t o becom e eviden t i n th e
subsequent discussion , wher e th e questio n o f th e non-existenc e o f a
void i s discussed i n term s o f the motio n o f fluids , an d i t become s par t
of a  questio n i n fluid mechanics . Ca n on e reall y believe , he asks , tha t
water i n a  wel l wil l ris e merely to fill a void i n the pump , o r tha t rai n
will b e draw n fro m th e cloud s simpl y t o fil l i n space s her e o n earth ?
Rejecting suc h possibilities , h e proceed s t o ti e th e questio n o f wh y
liquids mov e t o tha t o f ho w the y move . I n particular , th e questio n
arises of how bodie s can move at al l if there is no empt y space fo r the m
to mov e into , an d th e answe r Descarte s give s i s tha t 'al l th e motion s
that occu r in the world ar e in some way circular'.28 With circula r motion ,
matter coul d move in a plenum by means of a large-scale displacement :
a regio n o f matte r wil l then b e able to mov e whe n contiguou s matte r
in th e directio n o f it s motio n ('i n fron t o f it') , an d contiguou s matte r
in th e opposit e directio n ('behin d it') , als o mov e in the directio n o f its
motion, and when the same conditions hol d fo r these contiguous piece s
of matter , s o tha t i n th e en d a  continuou s loo p o r rin g o f matte r i s
displaced. Descarte s invoke s tw o example s t o sho w th e plausibilit y of
this. Th e firs t i s the cas e o f a  fis h swimmin g i n water . Whe n th e fis h
is nea r th e surface , there i s a  disturbanc e o f th e surfac e (showin g tha t
water is being moved ou t o f the way), but when th e fish is not to o clos e
to th e surfac e o f the water , there i s no motio n a t th e surface , showin g
that i t i s not al l the wate r tha t i s being indiscriminately displaced, bu t
rather tha t 'i t pushes onl y th e wate r tha t bes t act s t o perfec t th e circl e
of thei r movemen t an d t o occup y th e plac e tha t the y vacate'. 29 Th e
second exampl e i s that o f win e i n a  cask , whic h wil l no t flo w ou t o f
the botto m whe n th e hol e i n th e to p i s sealed . Th e reaso n fo r thi s i s
not 'fea r o f a  vacuum' , whic h suggest s tha t th e win e i s abl e t o 'fear '
things, bu t rathe r tha t th e regio n o f ai r tha t th e win e woul d displac e
were i t to leav e the va t woul d hav e nowhere t o go , whereas when on e

234



A Ne w Syste m o f th e World , 1630-163 3

FIG. 7. 2

opens th e to p o f th e va t on e open s u p a  circuit , an d th e ai r a t th e
bottom can move, pushing other ai r upwards i n a circular colum n that
replaces the region vacate d a t th e top o f the va t b y the wine ; although
we mus t remembe r al l the whil e tha t thi s mus t b e a strictl y instantan -
eous proces s i f a  voi d i s no t t o b e opene d up .

The principl e behind the va t exampl e i s set out i n a  lette r t o Rener i
of June 1631. 30 Rener i had writte n t o Descarte s posin g hi m two ques -
tions: why doesn't the great height of the atmosphere result in the earth
under i t bein g crushed , an d wh y doe s mercury , whe n poure d int o a n
open pipe , no t flo w ou t whe n th e pip e i s inverted an d it s uppe r en d
sealed off ? Th e latte r questio n raise s exactly the sam e issu e as the va t
of wine , bu t Descarte s approache s i t i n a  differen t way , reversin g th e
order o f th e explanation . I n hi s reply , Descarte s propose s a  mode l i n
which the ai r i s like wool an d th e aethe r in its pores is like 'whirlwinds
moving abou t i n th e wool ' (se e Fig . 7.2,) . Th e ai r a t th e botto m i s
pushed dow n b y th e ai r a t th e to p an d i s therefor e heavy : th e ai r a t
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point O , fo r example , ha s th e weigh t pressin g dow n alon g QP O an d
it woul d requir e a  grea t forc e t o lif t i t becaus e of this . Bu t we d o no t
notice this weight, because if we push the ai r at E , for example, towards
F, then the ai r at F will move in a circle in the direction GHI and return
to E . The situatio n is like that of rolling a perfectly balance d wheel: we
do no t fee l th e weight . Th e principl e o f circula r displacemen t under -
lying thi s i s then applie d t o th e cas e o f mercur y in a  close d tube . Th e
mercury ca n onl y pour ou t o f the tub e i f the ai r a t R  pushes the ai r a t
O, which in turn pushes the ai r a t P  and Q , formin g a circuit ROPQD,
but i t canno t d o thi s becaus e the tub e i s seale d a t D , an d s o th e ai r
around R  remain s stationar y an d n o circui t i s formed.

Whereas i n L e Monde  th e accoun t o f circula r motio n i s given a s a
prelude to th e theory of elements, here in the lette r to Rener i it is filled
out i n term s o f tha t theory . An d wherea s i n L e Monde  th e plenu m is
invoked to sho w th e necessity of circular motion, here i t is not. I n fact ,
the account in the letter allows us to appreciate the connection between
the accoun t o f circula r translatio n an d Descartes ' earlie r exercise s i n
hydrostatics. As in the 161 9 exercises , th e proble m i s set out i n micro-
mechanical terms , an d 'solved ' i n term s o f tendencie s t o motion , th e
line ROPQ representing the line of tendency to motio n o f the mercury:
this i s also th e lin e that mus t b e raise d i f th e mercur y i s t o fal l a t R .
But as Schuster points out , Descarte s has altered th e favoure d mod e of
analysis by potential descent s employed in the hydrostatics manuscripts ,
partly becaus e o f adde d complication s occasione d b y a n explici t com -
mitment t o a  plenum , bu t als o partl y becaus e o f th e natur e o f th e
problem a t hand. 31 Afte r all , wha t need s explainin g i s what hold s th e
mercury i n when R  i s open , an d thi s questio n wa s no t on e tha t aros e
in the 1619 exercises. The column of mercury has a tendency to motion,
and thi s is greater tha n th e tendenc y t o motio n o f the surroundin g air ,
this being the only explanation fo r why mercury falls i n air on Descartes '
principles: wh y the n doe s i t no t move ? Th e explanatio n offere d i s
that th e colum n o f ai r particle s QP O woul d hav e t o b e displaced .
The explanatio n i s no t quantitative , bu t no r i s i t merel y a  natural -
philosophical account which simply relies on the impossibility of motion
without circula r displacemen t i n a  void . I t i s a  mechanica l account ,
relying o n a n extensio n o f hydrostatical principles conceived in micro -
mechanical terms . Thi s i s Descartes ' preferre d for m o f explanation ,
something obscure d b y th e mod e o f presentatio n i n L e Monde.

In L e Monde,  th e doctrin e o f element s immediatel y follow s th e
account o f circula r translation . W e shoul d no t b e misle d b y th e no -
menclature o f fire , air , an d eart h tha t Descarte s invokes , fo r h e i s no t
seeking to rescue part of the traditional doctrine of elements by showing,
for example , how thi s doctrine can b e filled out i n mechanis t terms as

236



A Ne w Syste m o f th e World , 1630-163 3
simply involvin g thre e differen t size s o f corpuscle . Thi s woul d no t
explain wh y ther e ar e onl y thre e elements , fo r th e traditiona l fourt h
element, water , could be similarly construed. An d it goes without sayin g
that th e postulatio n o f three element s i s not th e resul t o f a n empirica l
discovery. Why , then , ar e ther e onl y thre e elements ?

The answe r lie s i n th e fac t tha t Descarte s i s writin g a  treatis e o n
light. A t an intuitiv e level, three kinds o f process ar e involved , namely
the productio n o f light , it s transmission , an d it s reflectio n an d refrac -
tion.32 Descartes' mode l o f light i s one draw n fro m flui d mechanic s and
derives ultimatel y fro m hydrostatics , a s w e hav e seen . I t i s somethin g
that act s b y mean s o f mechanica l pressure , an d wha t needs  t o b e
explained i s ho w thi s mechanica l pressur e i s generate d i n th e firs t
place, ho w i t i s propagated , an d wh y ligh t s o construe d behave s i n
particular geometricall y define d way s whe n i t encounter s opaqu e an d
transparent bodies . Ligh t i s generate d b y fier y bodies , transmitte d
through th e air , an d i s refracte d an d reflecte d b y terrestriou s bodies .
The traditional elements of fire, air, and earth have, then, a  cosmologica l
analogue. Thes e thre e element s ar e fo r Descarte s simpl y three differen t
sizes o f corpuscle : ver y fine , fine , and gros s respectively . The y ar e th e
kinds o f matte r Descarte s believe s one need s fo r a  physica l theor y o f
light, and becom e unashamedl y hypothetical b y the end o f the chapter ,
where Descarte s tell s u s tha t h e i s going t o 'wra p hi s discours e u p i n
the cloa k o f a  fable'. 33

The Law s o f Natur e

Chapter 6  of Le Monde  begin s with Descartes ' constructio n o f a hypo -
thetical worl d o n th e basi s o f th e theor y o f matte r se t ou t i n th e firs t
five chapters. Th e ultimat e ai m i s to sho w tha t a  world constructe d i n
this manne r i s indistinguishable from th e actua l world . Wha t i s explic-
itly suppose d t o mar k ou t th e theor y o f matter a s an appropriat e basi s
for a  reconstruction o f the world i s that i t invokes nothing tha t canno t
be grasped clearl y and distinctly . Implicitly , i t i s just a s important tha t
it b e consonant wit h th e basi c principles of a  mechanis t natura l philo -
sophy. W e mus t als o no t los e sigh t o f the fac t tha t the workin g ou t of
the theor y o f matte r ha s evolve d o n th e mode l o f flui d mechanics .
Water ha s not bee n included as one of the elements , but ther e i s a sense
in whic h i t i s th e basi c o r ultimat e element , fo r hydrostatic s an d hy -
draulics provid e muc h o f th e basi s fo r fundamenta l physica l notion s
that Descartes ' cosmolog y wil l operat e with .

We ar e invite d t o imagin e a  univers e o f limite d but , fo r practica l
purposes, indefinit e extension . Thi s i s a  limite d regio n o f th e actua l
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universe, and Descarte s ha d checke d o n th e theologica l acceptabilit y of
such a  suppositio n whe n beginnin g wor k o n Le  Monde  i n Decembe r
1629. H e ha d writte n t o Mersenn e askin g 'whethe r ther e i s anythin g
definite i n religio n concernin g th e extensio n o f create d things , tha t is ,
whether i t is finite or infinite , an d whethe r ther e ar e rea l created bodie s
in wha t i s called imaginar y space , fo r althoug h I  hav e bee n afrai d t o
touch o n thi s question , I  believ e tha t I  shal l hav e t o g o int o it'. 34 W e
do no t hav e Mersenne' s reply , bu t bot h wer e theologicall y vexe d
questions. A s regards the infinit y o f the world , Descarte s hold s tha t a n
infinitely extende d univers e i s within God' s power , bu t h e i s happy t o
assume here that hi s imagined worl d i s simply spatially indefinite . Thi s
is a  distinctio n tha t h e wil l late r claim , i n conversatio n wit h Burman ,
to have bee n the first to formulate, 35 bu t i t does no t solv e the proble m
and th e topic is one tha t wil l exercise Descarte s explicitl y on a  numbe r
of occasion s late r i n hi s career . Th e questio n o f 'imaginar y spaces' ,
even thoug h hypothetica l i n th e presen t case , wa s als o problematic .
The medieva l discussio n o f th e pluralit y o f world s ha d focuse d o n a
number o f differen t cases : wer e temporall y successiv e differen t world s
possible? wa s i t possibl e fo r ther e t o b e othe r world s i n th e stars ,
planets, o r eve n withi n th e earth ? wa s i t possibl e fo r ther e t o b e a
world completel y outsid e thi s one , tha t is , outside ou r cosmos , whic h
existed i n an 'imaginary ' space ? Oresme ha d argue d fo r th e possibilit y
of al l three , an d ha d devote d specia l attentio n t o th e last , bu t h e ha d
established it s possibilit y b y challengin g a  numbe r o f centra l ingredi -
ents i n Aristotelia n an d Thomis t natura l philosophy, 36 an d Descarte s
was wis e t o trea d carefull y i n thi s minefield .

Descartes tell s u s tha t hi s hypothetica l univers e doe s no t contai n
forms, suc h a s 'th e form o f earth o r th e form o f fire' , o r qualities , suc h
as 'th e qualitie s o f bein g ho t o r cold , dr y o r moist , ligh t o r heavy , o r
of havin g som e taste , o r smell , o r sound , o r colour , o r light , o r othe r
such qualit y whose natur e i s such tha t there migh t b e said t o b e some -
thing whic h i s not know n clearl y by everyone'. 37 Wh y doe s Descarte s
disallow al l kind s o f thing s tha t w e naturall y thin k w e kno w fro m
acting a s a  basi s fo r pursuin g natura l philosophy , an d wha t ground s
does h e have for maintaining that we cannot conceiv e of them 'clearly' ?
There i s some sens e i n whic h h e mus t b e considerin g thes e form s an d
qualities no t t o b e rea l o r essentia l propertie s o f bodies . Th e ensuin g
discussion suggest s tha t h e doe s no t conside r the m t o b e essentia l
properties. Bu t eve n i f i t wer e grante d tha t the y wer e no t essentia l
properties, thi s doe s no t preclud e ou r bein g abl e t o perceiv e the m
clearly. Note that the issu e here is different fro m tha t discusse d in Rule
12 o f th e Regulae.  There, a  questio n had bee n raised abou t th e differ -
ences i n colours and othe r perceptibl e qualities being represented in the
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imagination b y difference s i n linea r patterns , an d Descarte s ha d bee n
concerned t o sho w tha t wha t w e perceiv e when w e perceiv e a  colou r
is somethin g tha t ca n b e represente d i n th e imaginatio n b y a  linea r
pattern. Bu t ther e i s nothing specia l abou t colour s i n thi s respect , fo r
nothing ca n b e represente d i n th e imaginatio n o n thi s accoun t unles s
it is represented i n the for m o f a  two-dimensional linea r pattern, partl y
because th e imaginatio n i s the two-dimensiona l surfac e o f a  corporea l
organ, th e pinea l gland, an d partl y becaus e suc h linea r representation
is necessar y i f somethin g i s t o b e graspe d clearl y an d distinctly . Bu t
how thing s ar e represente d i n th e imaginatio n tell s u s nothin g abou t
the realit y or otherwis e o f th e colour s tha t w e perceive . In particular ,
it doe s no t tel l us that difference s i n colours ar e actuall y differences i n
linear patterns , onl y that , i n the imagination , w e represen t difference s
in colours b y means of difference s i n linear patterns. Th e discussio n in
the Regulae  has no bearin g on the question o f whether colours are real
or essentia l propertie s o f bodies . Consequently , i t canno t b e th e fac t
that colour s ar e represented i n the imaginatio n b y linear pattern s tha t
makes ou r knowledg e o f the m unclear . I n th e contex t o f th e accoun t
in Le  Monde,  then , w e nee d t o as k wha t make s ou r knowledg e o f
colour unclear .

It migh t a t firs t see m tha t i t i s no t 'clarity ' tha t i s doing th e work ,
but mechanism . Ther e i s no evidenc e of a  workable notio n o f 'clarity '
which woul d provid e a  basi s fo r Descartes ' claim . On th e othe r hand ,
there i s no shortage o f evidence that h e wants t o exclude the form s an d
qualities h e mention s becaus e the y coul d no t for m par t o f a  properl y
mechanist explanation . Th e tas k o f th e firs t fiv e chapter s ha s bee n
to se t out th e kind s of entitie s and propertie s tha t Descarte s want s t o
invoke i n hi s account , an d h e ha s prepare d th e groun d b y tryin g t o
show tha t the y have the requisit e qualities o f clarity and evidence . But
nothing i n th e argumen t ha s indicate d wh y thes e ar e th e onl y thing s
having thi s quality , whic h i s what Descarte s i s no w effectivel y claim -
ing. O n th e othe r hand , whil e th e ai m o f th e exercis e i s indee d t o
provide a  mechanis t account , Descarte s i s concerne d t o secur e th e
credentials o f mechanism , an d th e notio n o f 'clarity ' i s suppose d t o
achieve this . I s i t possibl e t o rea d Descartes , whe n h e says that colou r
is no t somethin g 'tha t i s clearl y know n b y everyone' , a s maintainin g
that someon e coul d conceivabl y b e mistake n abou t wha t colou r
something was ? And i f so, i s it possible to ascrib e to hi m th e convers e
claim tha t w e kno w somethin g clearl y onl y whe n w e canno t b e mis-
taken abou t it ? Suc h a  clai m i s no t par t o f th e doctrine  o f clea r an d
distinct idea s a s i t figure s i n th e Regulae.  Tha t doctrin e wa s abou t
compelling evidence , not abou t freedo m fro m error , bu t i t i s perhap s
not to o difficul t t o understan d how, give n th e righ t circumstances, the
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move fro m on e t o th e othe r coul d b e made . An d i f i t wer e made ,
Descartes woul d b e operatin g wit h a  notio n o f clarit y tha t migh t jus t
fit th e bill . Wha t i s interestin g abou t th e presen t passag e i s tha t a
notion o f clarit y i s bein g evoke d t o provid e th e basi s fo r mechanism ,
but i t i s a notion whic h canno t b e filled out i n terms o f any discussio n
of clarit y in Descarte s u p t o thi s point . W e ar e give n n o detail s a s t o
how i t is to b e filled out, an d i t i s quite possible that Descartes had no t
reformulated hi s criterion epistemologicall y a t thi s stage . Th e nee d fo r
a reformulatio n i s perhaps no w becomin g evident , however .

The traditiona l conceptio n o f a  worl d withou t qualitie s an d form s
would hav e been in terms o f the Aristotelian doctrine o f 'prime matter'.
Descartes tell s u s tha t thi s i s not wha t h e want s t o advocate . O n th e
traditional conception , wha t result s whe n on e strip s matte r o f al l
properties and form s is a propertyless substratum, which Aristotle himself
seems t o hav e conceive d a s a  limitin g case whic h coul d neve r actually
be achieved (in principle), but which late r thinkers took t o b e a genuine
substratum underlyin g forms an d qualities. 38 Descarte s doe s no t wan t
to conceiv e o f hi s worl d i n thes e term s i f fo r n o othe r reaso n tha n
because h e doe s no t wan t t o allo w tha t a  worl d strippe d o f the form s
and qualitie s he mentions would b e propertyless: on the contrary, ther e
is a  presumptio n tha t i n removin g these , w e woul d b e lef t wit h it s
genuine properties . Descartes ' ne w worl d i s to b e conceived a s ' a real ,
perfectly soli d bod y whic h uniforml y fill s th e entir e length , breadth ,
and dept h o f the grea t spac e a t th e centr e of which w e have halted ou r
thought'.39 This perfectl y soli d bod y i s 'solid ' i n th e sens e o f bein g ful l
and voidless , an d i t i s divided int o part s distinguishe d simply by thei r
different motions . A t th e firs t instan t o f creation , Go d provide s th e
parts with differen t motions , and afte r tha t thes e motions ar e regulated
by th e 'ordinary ' law s o f nature ; tha t is , He doe s no t interven e super-
naturally t o regulat e thei r motions .

The spatia l extensio n o f matte r seem s t o b e constitutiv e o f it :

the quantit y o f matte r I  have describe d doe s not diffe r fro m it s substance an y more
than numbe r differ s fro m th e thing s numbered . No r shoul d the y fin d i t strang e i f
I conceiv e o f it s extension , o r th e propert y i t ha s o f occupyin g space , no t a s a n
accident, bu t a s it s tru e for m an d it s essence. 40

The rational e fo r th e identificatio n of matter an d spac e i s the clarit y i t
confers o n th e notio n o f matter , an d th e rational e fo r thi s i n tur n i s
that, i f on e start s of f b y restrictin g onesel f t o wha t on e ca n conceiv e
clearly an d distinctly , then on e protect s onesel f agains t hidde n contra -
dictions i n one' s reasoning . Consequently , th e 'law s o f nature ' ar e
simply th e law s o f thi s materia l extension.

These law s o f natur e ar e designe d t o describ e th e collision s o f
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corpuscles. I n imaginin g suc h collisions , i t i s tempting t o pictur e the m
in term s o f atom s collidin g i n a  void , fo r i n Descartes ' accoun t th e
collisions o f corpuscles o f gross third matter , an d eve n collisions of th e
subtler secon d matter , al l occur i n a  sea of firs t matter whic h has littl e
effective density . Bu t w e mus t exercis e car e i n allowin g ourselve s t o
think i n these simplifie d terms , fo r we naturally think o f atoms movin g
in a void as continuing fo r long stretches without collision , whereas for
Descartes ther e i s constan t collision . Thi s i s importan t becaus e th e
counterfactual situation i n which a body moves in the absence of external
constraints i s no t s o immediatel y relevan t t o Descartes ' analysi s a s i t
would b e to a  straightforwardl y atomisti c account , wher e th e obviou s
way to proceed would b e from th e simple case of unconstrained motio n
to ho w th e motio n i s change d b y variou s constraints . Thi s i s the es -
sence of the kinematic approach,41 but i t is far from clea r that Descartes '
approach i s kinematic. His model seems rather to b e taken fro m hydro -
statics, an d the point seem s to b e not s o much to analys e the behaviour
of a  body unde r various kinds o f constraint i n terms o f how i t behaves
when no t unde r constraint , bu t rathe r t o accoun t fo r wha t happen s
when a  bod y move s fro m on e syste m o f constraints t o another , wher e
the constraint s tha t Descarte s i s intereste d i n ar e collisions .

The thre e law s o f natur e tha t Descarte s provide s ar e designe d t o
describe th e behaviou r o f bodie s i n collision . Bu t befor e w e loo k a t
these laws , i t i s importan t tha t w e mak e sur e tha t w e ar e abl e t o
distinguish th e tw o component s o f a  motion , namel y th e powe r o f
moving and the 'determination ' of the motion. I f we return to Descartes '
example of the tennis ball reflected of f a canvas, we can simplif y matter s
by takin g th e initia l motion a s on e i n whic h th e bal l i s give n a  spee d
and a  direction o f motion b y the racquet . The bal l then encounter s th e
canvas, it s spee d remainin g unchanged , bu t it s directio n altered .
Descartes' law s of nature dea l quite separately with the power o f moving
and th e determinatio n o f a  body . Th e firs t la w tell s u s tha t a  bod y
conserves it s motion excep t i n collision, when , th e secon d la w tell s us,
the tota l motio n o f th e collidin g bodie s i s conserve d bu t ma y b e
redistributed amongs t them . I t i s lef t t o th e thir d la w t o tel l u s abou t
direction, an d accordin g t o thi s law , becaus e a  body' s tendenc y t o
move i s instantaneous , thi s tendenc y t o mov e ca n onl y b e rectilinear ,
because onl y rectilinea r motion ca n b e determined i n a n instant : 'onl y
motion i n a straigh t lin e is entirely simple and ha s a  nature which ma y
be grasped completely in an instant'.42 Motion in a circle or some othe r
path would requir e us to conside r 'a t leas t two o f its instants, o r rathe r
two o f its parts, an d th e relation betwee n them'.43 What path the bod y
will actually take, however, will be a function o f the collision s to which
it i s subject : i n th e simplifie d cas e o f th e tenni s ball , fo r example , th e
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path i s determine d b y th e initia l collisio n wit h th e racque t an d th e
subsequent collisio n wit h th e canvas .

Having se t out th e terrain , s o to speak , le t us look a t th e thre e law s
in mor e detail . Th e firs t la w state s tha t certai n state s o f bodie s ar e
conserved: they will remain unchanged unless something act s to change
them. Amon g these are a  body' s size , shape, it s position i f it i s a t rest ,
and als o it s motion, fo r once a  body has begu n to mov e 'i t will always
continue i n it s motio n wit h a n equa l forc e unti l other s sto p o r retar d
it'.44 Thi s rul e o f conservatio n o f stat e ha s alway s bee n considere d t o
hold fo r th e firs t three items , an d man y others , Descarte s tell s us , bu t
not fo r th e last , 'whic h is , however, th e thin g I  most expressl y wish t o
include i n it' . I t i s certainl y tru e tha t motio n ha d bee n treate d ver y
differently fro m th e others , an d i n th e Aristotelia n traditio n i t wa s
considered tha t terrestria l motio n wa s a  proces s i n whic h a  bod y en -
gaged i n orde r t o achiev e som e end , an d tha t onc e thi s en d ha d bee n
achieved th e motio n ceased . Thi s accorde d wel l with experience , sinc e
terrestrial bodies never continued to move for very long, always coming
to rest. Restricting our attention to the straightforward case of inanimate
bodies, i t wa s becaus e loca l motio n wa s though t t o resul t fro m a n
external forc e actin g o n th e bod y tha t ther e wa s n o wa y i n whic h a
body coul d conserv e it s motion . Equall y important wa s th e fac t tha t
causation wa s no t 'conserved' , s o t o speak , i n Aristotelia n physics .
Aristotle's picture o f the consequence s of a n even t i s not on e o f chain s
of caus e an d effec t interwove n i n a  nexu s extendin g t o infinity , bu t
rather, i n a n analog y o f Davi d Balme's, 45 on e resemblin g the ripple s
caused b y the throwin g o f a  ston e int o a  pond , whic h sprea d ou t an d
combine wit h th e ripple s cause d b y othe r stones , bu t eventuall y die
away and com e t o nothing . An d conversely, Aristotle argues that ther e
are fresh beginning s (archat), no t confine d t o human agency. 46 The notio n
of causation as something fixed and conserved appears to have originated
with th e Stoics, 47 who ha d a  ver y holis t conceptio n o f a  cosmo s a s a n
integrated syste m in which everythin g was deterministically linked with
everything else and i n which causes act inexorably, neither coming int o
nor goin g ou t o f existence. I n sum, then , th e Aristotelia n insistence o n
the deca y o f motio n derive s fro m empirica l consideration s indicatin g
that terrestria l motio n doe s alway s i n fac t di e out , an d natural -
philosophical consideration s abou t th e externa l natur e o f th e forc e
responsible fo r motio n an d th e natur e o f causation , a s wel l a s a  vie w
of causa l activit y a s somethin g loca l rathe r tha n global . Th e loca l
nature of causal activity is doubtless encouraged b y Aristotle's biological
model and the anti-Platonist metaphysics that accompanies this , whereby
individual substance s are th e sourc e of al l activity . Although Descartes
does no t mentio n th e empirica l question o f motio n dyin g awa y here ,
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he doe s offe r a n explicitl y holis t mode l o f causation , simila r t o tha t
of th e Stoic s i n tha t i t i s apparentl y deterministi c an d allow s o f n o
exceptions. Becaus e o f th e clos e relatio n betwee n causa l activit y an d
motion, we might expect the conservation o f causation t o b e set out i n
terms o f th e conservatio n o f motion , an d thi s wil l b e don e i n th e
second law .

In defenc e o f th e firs t law , Descarte s spell s ou t th e conceptio n o f
motion tha t i t employ s an d contrast s thi s wit h th e Aristotelia n con -
ception. Th e objectio n t o th e latte r seem s to b e tha t i t i s so comple x
as to b e unintelligible , and th e assumptio n i s that somethin g as simple
and straightforwar d a s motion ca n surel y be characterize d i n a  simple
and straightforwar d way . Thi s i s somewha t disingenuous , a s th e
Aristotelian accoun t no t onl y build s an explanatio n o f motion int o it s
description o f it , bu t th e explanatio n is part o f a  more genera l accoun t
of change—including , fo r example , th e comin g int o existenc e ('gen -
eration') an d goin g ou t o f existenc e ('corruption' ) o f animal s an d
plants—and s o i s necessarily complex, wherea s th e accoun t Descarte s
offers i s purely descriptive . Hi s accoun t i s geometrical , an d hi s mode l
is tha t o f th e geometrica l procedur e o f generatin g a  lin e fro m th e
motion o f a  poin t an d a  surfac e fro m th e motio n o f a  line , a  motio n
in whic h 'bodie s pas s fro m on e plac e t o anothe r an d successivel y
occupy al l the spaces  in between'.48 In other words , motio n i s simply to
be equated wit h chang e o f place , wha t I  have bee n calling translation.

The secon d la w o f motio n is , a s I  hav e indicated , a  la w o f th e
conservation o f motio n (o r perhap s a  la w o f conservatio n o f th e tota l
'force o f motion' ) i n collisions . I t state s tha t 'whe n a  bod y pushe s
another, i t cannot giv e th e othe r an y motion excep t b y losing a s much
of it s own a t the same time; nor ca n i t take awa y from th e other body' s
motion unles s it s ow n i s increase d b y th e sam e amount'. 49 I n it s de -
fence, Descarte s points t o it s advantages ove r th e traditiona l account s
of continue d projectil e motion . Aristotelian s wer e i n disagreemen t
amongst themselve s about ho w t o accoun t fo r the continued motio n of
projectiles, an d thei r account s wer e premisse d upo n a  distinctio n be -
tween terrestria l and celestia l motions. Descarte s change s the question ,
so tha t i t no w become s tha t o f explainin g wh y th e motio n o f th e
projectile decay s rather tha n wh y it continues t o move , an d the answer
he provides , a n answe r Beeckma n ha d give n t o th e sam e questio n
seventeen year s earlier, 50 i s th e air' s 'resistance' . Thi s i s no t goin g t o
convince an Aristotelian, of course, and i t is little more than a  promissory
note o n Descartes ' part , sinc e wha t h e refer s to a s the air' s resistanc e
is a  comple x phenomeno n whic h h e canno t explain . Indeed , h e write s
to Mersenn e tha t i t i s s o comple x a s t o fal l beyon d th e bound s o f
scientific explanation :
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Now a s fo r thi s resistanc e tha t yo u as k m e t o specify , I  hol d tha t i t i s impossible
to repl y e t su b sdentiam  non  cadit  [an d tha t i t doe s no t fal l withi n science] ; fo r
its bein g hot o r cold , dr y o r humid , clea r o r cloudy , an d a  thousan d othe r factor s
can affec t th e air' s resistance ; ari d i n addition , whethe r som e bod y i s o f lead , o r
iron, o r wood , whethe r i t i s round , o r square , o r ha s som e othe r shape , an d
thousands o f other thing s can chang e thi s proportion, and thi s is generally tru e of
all thos e question s wher e yo u spea k o f th e resistanc e o f th e air. 5'

Nevertheless, the propose d explanatio n certainl y ha s n o less  empirica l
content tha n th e Aristotelia n one , an d Galile o wa s abl e t o show , con -
trary t o Descartes ' pessimism. , that quit e a good (kinematic ) accoun t o f
air resistanc e ca n i n fac t b e given. 52

When Descarte s set s ou t the secon d la w he talks abou t motio n bein g
conserved, bu t i n subsequen t elaboration h e reformulates it in terms of
conservation o f 'forc e o f motion' :
The motio n o f a  bod y i s not retarde d b y collisio n with anothe r i n proportio n t o
how muc h th e latte r resist s it , bu t onl y i n proportio n t o ho w muc h th e latter' s
resistance i s overcome, an d t o th e exten t that , i n obeyin g the law , i t receive s int o
itself th e forc e o f motio n tha t th e forme r give s up. 53

To understan d wha t thi s 'forc e o f motion ' is , we nee d t o recal l a  few
general feature s of seventeenth-centur y account s o f th e force s involved
in collision . Ala n Gabbe y ha s summe d u p th e situatio n admirably :
Taking seventeenth-centur y dynamics as a  whole , insofa r a s thi s i s permissible , i t
can b e sai d tha t th e grea t majorit y o f it s practitioner s understoo d forc e i n it s
functional sens e a s tha t concomitan t o f a  body—expresse d i n term s o f it s whol e
speed an d corporea l quantity—whic h coul d b e identifie d wit h th e body' s relativ e
capacity t o overcom e a  similarl y understoo d resistin g force , whethe r potentia l o r
actual, irrespectiv e o f th e spee d an d corporea l quantit y i n term s o f whic h th e
contrary forc e wa s expressed . Interaction s betwee n bodie s wer e see n a s contest s
between opposin g forces , th e large r force s bein g th e winners , th e smalle r force s
being th e losers : a  conceptio n o f evidentl y anthropomorphic origin. 54

This conceptio n underpin s Descartes ' discussio n o f collision , an d i t
suggests tw o kind s o f case : eithe r th e motiv e forc e i s greater tha n th e
resisting force , i n whic h cas e ther e wil l b e a n exchang e o f motion , t o
be envisage d a s th e stronge r bod y winnin g ove r th e weake r one , wit h
the resul t tha t th e forme r pushe s th e latter ; o r th e motiv e forc e i s less
than th e resistin g force , i n whic h cas e th e bod y wit h th e motiv e forc e
is th e weake r an d i t wil l reboun d of f th e resistin g body .

This help s somewha t i n understandin g ho w Descartes ' 'forc e o f
motion' operates, bu t not i n understanding what exactly i t is. In closing
his discussio n o f th e firs t tw o laws , Descarte s tell s u s tha t the y bot h
derive directl y from th e immutabilit y of God. I t i s because Go d alway s
acts i n th e sam e wa y tha t H e conserve s th e sam e amoun t o f motio n
that H e pu t i n th e univers e a t th e firs t instant , an d bodie s retai n o r
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FIG. 7. 3

transfer thei r motions , 'accordin g a s the y hav e th e forc e t o d o so' ,
because Go d cause s the m t o d o this. 55 Descarte s appear s t o b e main -
taining her e tha t motio n i s conserve d (tha t is , th e tota l quantit y o f
motion i s conserved) because force o f motion (tha t is, total quantity of
force o f motion) i s conserved, and th e forc e of motion o f a  body seems
to b e a  direc t expressio n o f God' s causa l activity . Becaus e of th e dif -
ficulties i n separatin g ou t wha t exactl y i s physical an d wha t i s divine
in Descartes' accoun t o f causation and force , it is difficult t o sa y whether
causation i s somethin g physical , o r whethe r i t ha s bot h a  divin e
manifestation an d a  physica l manifestatio n i n th e for m o f forc e o f
motion, o r whether force of motion is a physical expression o f something
that i s non-physical. 56 Bu t whicheve r o f thes e w e op t for , motio n i s
conserved becaus e forc e o f motio n i s conserved , an d forc e o f motio n
in som e wa y expresse s o r manifest s God' s causa l activity . I t i s ulti -
mately becaus e causation i s conserved—a conservatio n tha t Descarte s
puts i n term s o f God' s immutability—tha t motio n i s conserved .

As I  have indicated, wherea s th e firs t two law s dea l with th e powe r
of motion , th e thir d deal s with wha t Descarte s regard s a s a  separat e
issue: th e directio n o f motion . I t assert s that , whateve r th e pat h o f a
moving body , it s tendency t o motion , o r action,  is always rectilinear .
The evidenc e presented fo r thi s is (i ) that a  ston e release d fro m a  slin g
will no t continu e t o mov e i n a  circl e bu t wil l fly off along the tangen t
to the circle , and (ii ) while in the sling the stone wil l exert a  force away
from th e centre, causing the strin g to stretch , an d showin g 'that i t goes
around only under constraint'. As an illustration , we are given the case
of a  stone moving in a sling (Fig . 7.3) along the pat h AB. At the instan t
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it arrives a t point A , it has an instantaneous tendency—a n inclination—
to mov e i n the directio n o f C . Now thi s al l looks eminentl y kinematic ,
contrary t o wha t I  said abov e abou t Descartes ' analysi s bein g derived
from static s rathe r tha n kinematics , fo r th e ide a seem s t o b e tha t
rectilinear motio n i s 'natural ' i n th e sens e tha t a  bod y wil l follo w a
rectilinear pat h i n th e absenc e o f externa l constraints . Bu t matter s ar e
not s o straightforward .

The troubl e i s that whil e the thir d la w a s stated i n chapter 7  would
seem t o establis h th e uniquenes s o f rectilinea r motio n a s a n inertia l
motion, whe n h e elaborate s furthe r o n th e la w i n chapte r 13 , h e ap -
parently count s a  circula r componen t i n th e motio n o f th e ston e a s
inertial a s well . H e ha s alread y note d i n chapte r 7  that , a s wel l a s
exerting a  force a t a  tangent t o the circular path, th e stone pull s on the
string. H e no w ask s wha t cause s thi s pul l o n th e string . W e hav e t o
imagine tha t th e tendenc y t o motio n fro m A  t o C  i s no t a  primitiv e
tendency bu t arise s from tw o others : on e alon g th e circl e AB and th e
other radiall y alon g th e lin e DAE . W e kno w tha t it s inclinatio n t o
travel along A B is 'in n o wa y impede d b y the sling' , bu t th e motio n o f
the slin g doe s imped e th e radia l tendenc y awa y fro m th e centre , an d
this i s why th e ston e pull s on th e sling. 57 Sinc e the motio n tha t carrie s
it alon g th e circl e AB is in n o wa y impede d b y th e sling , thi s suggest s
that th e motio n i s being treate d a s inertial . In othe r words , a s wel l a s
accepting rectilinea r inertia , Descarte s als o seem s t o accep t circula r
inertia. An d thi s i s no t a n isolate d oversight , fo r later , i n a  lette r t o
Ciermans o f 2. 3 Marc h 1638 , h e explicitl y treat s rotationa l motio n a s
being unproblematicall y inertial. 58

It i s not difficul t t o understan d i n terms o f classical mechanics wher e
Descartes has taken a  wrong step . Instead o f treating the circular motio n
as bein g a  resultan t o f a n inertia l motio n alon g A C an d a  centripeta l
force, whic h i n thi s cas e constrain s an y motio n s o tha t th e ston e i s
always the same distance fro m a  central point D , he thinks o f the ston e
as possessin g a  centrifuga l force , actin g awa y fro m th e centre . A s a
result h e fail s t o arriv e a t th e classica l Newtonia n understandin g o f
inertia.59 Bu t th e questio n i s whether h e i s trying to arriv e a t suc h a n
understanding, and , i f h e is , why , afte r givin g a  clea r statemen t o f
rectilinear inertia and providing an explanation o f why rectilinear motio n
is th e onl y inertia l motion i n term s o f it s 'simplicity' , doe s h e appea r
to blatantly contradict this ? The answer is that a  statement o f a principle
of inerti a doe s no t see m to b e the mai n poin t o f the exercise . H e doe s
not see m particularly concerned t o specif y ho w a  bod y behave s in th e
absence of forces, for example , becaus e the bodie s he deals with always
move withi n a  syste m o f constraints , jus t a s i n statics : th e ai m i s t o
understand th e instantaneou s collisions o f non-elastic bodies. One doe s
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not as k wha t woul d happe n i f th e force s wer e removed , becaus e th e
understanding of the actio n o f these forces i s the point of the exercise. 60

Descartes' treatmen t o f th e motio n o f a  ston e i n a  slin g i n chapte r
13 shoul d b e considered i n this light . He single s out thre e tendencies—
a tangentia l rectilinea r tendency , a  radia l rectilinea r tendency , an d a
circular tendency—an d i f we thin k o f wha t h e i s doing a s a n attemp t
to giv e a n accoun t o f inertia , the n w e d o indee d en d u p treatin g cir -
cular motio n a s being as 'natural' as rectilinear motion, even though h e
seems t o recogniz e clearl y that th e circula r motio n i s constrained. Bu t
it i s clear fro m th e contex t tha t Descarte s i s not intereste d i n trying t o
explain wha t cause s th e bod y t o follo w a  circula r path , bu t i s rathe r
trying to describe the tendencies that characterize a body already moving
in a  circula r path . Mor e generally , i t i s importan t t o appreciat e a
feature o f Descartes ' accoun t whic h ha s bee n widel y misunderstood .
On a  standard readin g of Le Monde,  wha t Descarte s i s trying t o d o in
his physica l theor y i s t o reduc e th e whol e o f physic s t o kinematics ,
thereby construin g al l physica l event s i n term s o f matte r i n motion ,
simply eliminatin g forc e a t a  stroke. 61 Bu t this i s not Descartes ' ai m a t
all. Forc e i s buil t int o hi s accoun t a t th e mos t fundamenta l level , fo r
his ai m i s not t o reduc e physic s t o kinematics , bu t rathe r t o mode l i t
on hydrostatics : t o emplo y th e resource s an d procedures , an d eve n
some o f th e concept s (suc h a s instantaneou s tendencie s t o motion ) o f
hydrostatics t o thin k throug h physica l problem s generally . Descartes '
treatment o f circula r motio n strongl y indicate s tha t h e i s thinkin g
primarily i n term s o f equilibrium : circular motio n i s a  for m o f equi -
librium i n hi s account , an d h e appear s t o slid e fro m thi s t o treatin g i t
as a  for m o f inertia l motion. Indee d i t i s difficul t t o understan d wh y
commentators have been so committed t o the view that Cartesia n physics
is kinematics , fo r hi s indifferenc e t o kinematic s i s ver y eviden t i n hi s
discussion o f th e law s o f motion , wher e h e show s almos t n o interes t
in th e behaviou r o f unconstraine d bodies , somethin g centra l t o kin -
ematics. Descartes does not want to eliminate forces, he wants to accoun t
for the m i n a  wa y tha t i s compatibl e wit h th e inertnes s o f matter ,
something h e trie s t o achiev e in term s o f a n analysi s o f instantaneou s
tendencies t o motio n derive d fro m hydrostatics . Indeed , I  believ e i t i s
this relianc e o n hydrostatic s rathe r tha n kinematic s tha t explain s
Descartes' commitmen t t o the notion o f a plenum because , in his hydro-
static model , bodie s alway s mov e i n a  syste m o f constraint s provide d
by th e surroundin g medium , the poin t o f th e exercis e bein g to under -
stand ho w thes e constraint s operate . Late r on , Descarte s wil l tr y t o
provide metaphysica l argument s agains t th e possibilit y o f a  void , an d
because these arguments are reminiscen t of Aristotle, who als o rejecte d
the ide a o f a  void , i t ha s occasionall y been assume d that Descarte s i s
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following Aristotl e here . Bu t h e i s not : hi s rejectio n o f Aristotelia n
natural philosoph y woul d naturall y push him—a s i t ha d pushe d othe r
mechanists—in th e directio n o f atomism , an d i t i s no t metaphysica l
considerations tha t preven t hi m movin g i n thi s direction , fo r th e
plenum appears lon g befor e h e has formulated any metaphysical views.
Physical processe s mus t occu r i n a  plenu m fo r Descarte s becaus e hi s
mode o f analysi s derives fro m a n are a i n whic h system s o f constrain t
are constitutiv e o f th e physica l behaviou r tha t on e i s investigating , i n
the sens e tha t i t i s th e effect s o f th e syste m o f constraint s o n wha t i s
constrained tha t th e theor y seek s t o explain .

Finally, the justificatio n provide d fo r th e thir d la w ma y a t first seem
puzzling. Descartes seem s to want t o deriv e the simplicit y of rectilinear
motion fro m it s direc t dependenc e upo n God , wh o seem s t o ac t b y
means o f instantaneou s acts . Thi s deepen s th e myster y rathe r tha n
clarifies anything , for to justif y th e 'natural ' status o f rectilinear motion
by appealin g to a  contentiou s metaphysica l doctrin e abou t th e natur e
of God' s action 62 seem s a n extremel y uneconomica l wa y t o proceed .
What w e mus t remembe r again , however , i s tha t th e poin t o f th e
exercise i s t o characteriz e moving bodie s a t discret e instant s o f thei r
motion, ver y much o n th e mode l o f statics . Descarte s ha s a n accoun t
of th e natur e o f God' s actio n whic h allow s hi m t o shor e u p hi s
punctiform analysi s by providing i t with a  metaphysica l rationale , an d
we canno t tak e seriousl y th e ide a tha t h e migh t hav e arrive d a t hi s
punctiform analysi s o f motio n b y reflectin g o n th e natur e o f God' s
activity, whe n hi s whol e approac h t o mechanic s fro m 162 0 onward s
has bee n i n term s o f instantaneou s tendencies . Bu t thi s i s no t t o sa y
that God i s an 'adde d extra', as it were: far from it . God i s the ultimat e
causal agent , an d H e act s through forces . I f we tak e Descartes ' tal k of
force o f motio n seriousl y the n w e hav e t o sa y tha t Go d acts , no t b y
means o f motions , bu t b y mean s o f tendencie s t o motion . Whe n H e
acts to chang e th e position s o f things, H e doe s no t simpl y locate the m
in differen t places , H e act s b y mean s o f a  forc e whic h give s bodie s a
tendency t o motio n which , dependin g on th e dispositio n o f surround -
ing bodies, causes them to move in a particular path . The responsibility
for th e actua l pat h o f th e ston e i s share d betwee n Go d an d th e sur -
rounding bodies , Go d bein g responsibl e fo r al l motion s i n s o fa r a s
they ar e rectilinear , an d th e variou s disposition s o f matte r makin g
them 'curve d an d irregular'. 63 Indeed , Descarte s draw s a  paralle l be -
tween God' s action an d His will : 'So the theologians teac h u s that God
is als o th e autho r o f al l ou r actions , i n s o fa r a s the y exis t an d i n s o
far a s the y hav e som e goodness , bu t tha t i t i s the divers e disposition s
of ou r will s that can render those actions evil'.64 God provides the power
or forc e necessar y for a  bod y t o mov e i n th e firs t place , bu t i t i s th e
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diverse disposition s o f surroundin g bodie s tha t ar e responsibl e for th e
paths o f those  bodies . O f course , Go d know s wha t the disposition s o f
surrounding bodie s are , jus t a s He know s wha t th e disposition s o f ou r
wills are , an d Descarte s presumabl y want s u s t o dra w th e orthodo x
conclusion that , jus t as the fac t tha t God knows th e dispositions o f our
wills does not mea n that He i s responsible fo r what w e do, s o too, jus t
because H e know s th e disposition s o f bodie s thi s doe s no t mea n tha t
He i s responsible fo r thei r particula r motions , a s H e woul d b e i f th e
corporeal worl d followe d som e divin e plan down t o th e last  detail . We
can postpon e discussio n o f thes e questions , however , fo r Descarte s
gives u s n o detail s o f hi s understandin g o f th e operation s o f th e wil l
until muc h later .

The Constructio n o f a  Ne w Worl d

In Ma y o f 1632. , Descarte s wrot e t o Mersenne :

If yo u kno w an y writer wh o ha s mad e a  specia l collection o f the variou s account s
of comets , pleas e le t me know. Fo r th e las t two o r thre e months I  have been quit e
caught u p i n th e heavens ; an d hav e satisfie d mysel f a s t o thei r natur e an d th e
nature o f th e star s w e se e there , an d man y othe r thing s which a  fe w year s ago I
would no t eve n have dared hop e t o discover ; an d no w I  have become bol d enough
to see k the caus e of the positio n o f each fixed star. Fo r althoug h thei r distribution
seems irregular , i n variou s part s o f th e universe , I  hav e n o doub t tha t ther e i s
between the m a  natura l order whic h is regular an d determinate . Th e gras p o f this
order i s the ke y and foundatio n of the highes t and mos t perfec t scienc e of material
things tha t me n ca n eve r attain , fo r i f w e possesse d i t w e coul d discove r a  priori
all th e differen t form s an d essence s o f terrestria l bodies , wherea s withou t i t w e
have t o b e satisfie d with guessin g the m a  posteriori  an d fro m thei r effects, 65

Chapters 8  t o iz  o f L e Monde,  usin g th e theor y o f matte r an d law s
of natur e alread y elaborated , se t ou t th e detail s o f thi s cosmolog y i n
the for m o f a n accoun t o f a n hypothetica l 'ne w world' , fro m th e for -
mation o f the su n an d th e star s (ch . 8) , the planet s an d comet s (ch . 9),
the earth an d the moon (ch , 10), and finall y weigh t o r gravit y (ch. n)
and th e tide s (ch . 12,) .

The ke y t o thi s whol e cosmolog y i s Descartes ' accoun t o f vortices .
Because th e univers e i s a  plenum , fo r an y par t o f i t t o mov e i t i s
necessary tha t othe r part s o f i t move, and , a s he has explaine d earlier ,
the simples t for m o f motio n whic h take s th e for m o f displacemen t i s
going t o b e a  circl e (or , mor e generally , a  close d curve) , although w e
have n o reaso n t o thin k tha t th e universe turns around a  singl e centre :
rather, we may imagine different centre s of motion. The matter revolving
nearest t o th e centr e wil l b e the smalles t or leas t agitated , that furthes t
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away wil l b e th e larges t o r mos t agitated . Th e reaso n fo r thi s i s tha t
the latter—whic h Descarte s refer s t o a s 'th e strongest'—wil l describ e
the greates t circles , becaus e it wil l hav e the greates t capacit y t o realize
its inclinatio n t o continu e motio n i n a  straigh t line . Whateve r differ -
ences i n siz e an d agitatio n w e ma y imagin e there t o hav e bee n i n th e
early stage s o f th e universe , however , excep t fo r th e larg e clump s o f
third element , w e ca n imagin e tha t th e constan t motio n an d collisio n
caused th e differenc e i n size s o f matte r t o b e reduced , a s 'th e large r
pieces had to break and divide in order to pass through the same places
as those tha t preceded them'.66 Similarly , differences i n shape gradually
disappear a s repeated collisions smooth of f the edge s and al l matter (o f
the secon d element ) become s rounded , 'jus t a s grain s o f san d an d
pebbles d o whe n the y rol l wit h th e wate r o f th e river'. 67 Som e piece s
of matter ar e sufficiently larg e to avoid bein g broken down an d rounde d
off i n this way : these are wha t Descarte s refer s t o a s the thir d element ,
and suc h piece s o f matte r for m th e planet s an d th e comets . Finally ,
the collision s yiel d ver y smal l part s o f matter , whic h accommodat e
themselves t o th e spac e availabl e s o tha t a  voi d i s no t formed , an d
these move at grea t spee d becaus e 'havin g to go off to the side throug h
very narrow passage s and ou t o f the smal l spaces lef t betwee n th e parts
of th e secon d elemen t a s the y proceede d t o collid e head-o n wit h on e
another, [th e firs t element ] ha d a  longe r rout e t o travers e tha n th e
second i n the sam e time'.68 Bu t the firs t elemen t i s formed i n a  greate r
quantity tha n i s neede d simpl y t o fil l i n th e space s betwee n piece s o f
second an d thir d element , an d th e exces s naturally move s toward s th e
centre because the second elemen t has a  greater centrifuga l tendency t o
move t o th e periphery , leavin g the centr e th e onl y plac e fo r th e firs t
element t o settle . There i t 'compose s perfectly liquid and subtl e roun d
bodies which , incessantl y turnin g muc h faste r tha n an d i n th e sam e
direction a s the part s o f surrounding second element , have the force to
increase the agitation o f those part s to whic h the y are closest an d even ,
in moving from th e centre towards th e circumference, to push the parts
in al l directions, jus t as they push on e another'.69 These concentration s
of firs t element i n the for m o f fluid , roun d bodie s a t th e centr e o f each
system ar e suns , an d th e pushin g actio n tha t Descarte s describe s i s
'what w e shal l tak e t o b e light' .

The universe , a s Descarte s represent s it , consist s o f a n indefinit e
number o f contiguous vortice s (se e Fig. 7.4) , each with a  sun o r sta r a t
the centre , an d planet s revolvin g aroun d thi s centr e carrie d alon g b y
the second element . For example , ou r system , whose limit s are marked
by FFFFGG, has S  as its sun. The outermos t bodie s in the system rotat e
the fastest , bu t thi s holds only fo r the region between the limi t FFFFGG
and th e spher e KK , where Satur n i s located . Sinc e i t wa s know n tha t
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FIG. 7. 4

Saturn rotate d mor e slowl y tha n Mercury , whic h i s closer t o th e Sun ,
speed o f rotatio n coul d no t simpl y be a  functio n of distanc e fro m th e
Sun. I n a n attemp t t o accoun t fo r this , Descarte s argue d tha t thos e
planets close r t o th e Su n than Satur n ar e 'agitate d by ' th e Sun' s mo -
tion, whic h make s the m mov e mor e quickly. 70

The larg e cluster s o f thir d matte r usuall y for m planet s (includin g
their satellites , which Descarte s treats a s planets), but thei r motion may
be suc h a s t o carr y the m outsid e thei r particula r sola r syste m alto -
gether. The y the n becom e comets , a n exampl e bein g marked b y th e
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FIG. 7. 5

path CDQ R i n Fig. 7.4 . Th e differenc e i n the behaviou r of planets an d
comets i s explained b y analogy with the case of two river s which meet ,
as i n Fig . 7.5 . Th e tw o river s AB F an d CD G com e fro m differen t
directions an d mee t a t E . Boat H ha s sufficien t bul k an d spee d t o pas s
through E  towards G ; unless , tha t is , i t meet s boa t I  there , i n whic h
case the 'large r an d stronge r wil l break th e other' . Lighter bodies , suc h
as scum and leaves , initially at A, may, however, b e carried along awa y
from E  towards B , where th e flo w o f th e wate r i s not s o stron g (sinc e
the flo w ther e is 'along a line that les s approaches a  straight line' 71). By
analogy, th e heavies t bodie s compose d o f thir d matte r ar e pushe d b y
centrifugal forc e t o th e periphery , an d the y follo w a  cours e throug h
different sola r systems . Les s massive ones eventuall y enter int o stabl e
orbits—the les s massive they are, th e close r to th e centre—an d onc e in
this orbi t the y ar e simpl y carried alon g b y th e celestia l fluid in whic h
they ar e embedded . Th e stabilit y of thei r orbit s arise s because , onc e a
planet ha s attaine d a  stabl e orbit , i f it were t o mov e downward s (tha t
is, inwards) it would immediatel y meet smalle r and faste r corpuscle s of
second elemen t whic h woul d pus h i t upwards ; an d i f i t wer e t o mov e
upwards i t woul d immediatel y mee t large r corpuscle s whic h woul d
slow i t dow n an d mak e i t sin k downward s again. 72

This account s fo r th e motion s o f comets an d th e motio n o f planet s
proper aroun d th e Sun , bu t ho w ar e w e t o explai n th e motion s o f
planetary satellites , o r th e diurna l motio n o f a  plane t lik e th e Earth ?
Descartes ha s assume d u p t o thi s poin t tha t th e planet s ar e carrie d
along at the same speed as the celestial fluid i n which they are embedded,
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FIG. 7. 6

which i s a  functio n o f th e siz e o f th e corpuscle s o f th e secon d element
from whic h tha t laye r o f flui d i s composed . Revertin g bac k t o hi s
analogy o f the boa t i n a stream, h e notes that large objects move more
slowly tha n ligh t one s i n a  river , and h e no w make s planetar y spee d
also depen d o n th e siz e o f th e corpuscle s o f thir d elemen t making u p
the planet . This enable s him to offe r a n ingeniou s account o f both th e
lunar orbi t aroun d th e Eart h an d o f th e Earth' s diurna l motion .

The Earth, T in Fig. 7.6, i s a massive body and correspondingl y does
not mov e as fast a s the layer of second element in which it is embedded.
Because th e secon d matte r a t A  moves faste r tha n T , whic h i t pushe s
towards Z , i t i s diverte d toward s B. 73 Bu t i n goin g fro m A  t o B , i t
causes T to tur n aroun d it s centre, an d thi s in turn carrie s the celestial
fluid fro m B  around t o C , an d the n t o D  an d A , an d i n thi s wa y i t
forms 'abou t the planet a particular heaven, with which it must thereafter
continue to mov e from th e direction that i s called "west" to that called
"east," not onl y about th e Sun but abou t it s own centre'.74 The Moon,
which move s i n th e sam e laye r o f celestia l fluid , bu t i s smalle r an d
therefore faste r (o n the rive r analogy), will also b e deflected toward s B
on arriva l a t A , an d wil l b e carrie d aroun d th e eart h b y th e celestia l
fluid.

Descartes nex t turn s to conside r wha t th e weigh t (pesanteur)  o f th e
Earth consist s in , that is , 'what the forc e is that unite s al l its parts an d
makes them al l tend toward s it s centre, eac h more o r les s according a s
it is more or les s large or solid'. 75 We have seen that i n the hydrostatics
manuscript o f earl y 1619 , Descarte s had rejecte d th e ide a o f weight as
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an intrinsic property, an d was already defining i t as 'the force o f motion
by which a  body is impelled in the firs t instant o f its motion'.76 I t is no t
surprising, therefore , tha t h e ha s n o hesitatio n i n offerin g a  simila r
account here in Le Monde. The principle is the same in both accounts,
but no w th e questio n o f ho w a  bod y acquire s it s forc e o f motio n i s
described in terms o f the differen t speed s o f celestial matter. The vorte x
ABCD in Fig. 7.6, fo r example, contains celestial matter which is moving
at a  greate r spee d than , an d wit h a  greate r centrifuga l force than , th e
Earth. A  bod y whic h i s release d abov e th e surfac e o f th e Eart h wil l
consequently no t b e able to kee p up wit h the celestia l matter an d wil l
be pushe d downwards .

Finally, th e phenomeno n o f th e tides— a ke y t o th e defenc e o f th e
heliocentric theor y fo r Galile o an d on e o f th e mos t intractabl e prob -
lems o f seventeenth-centur y physics , defeatin g eve n Newton—i s ex -
plained usin g the sam e materials . A s She a notes , a  theor y o f th e tide s
has t o accoun t fo r fou r cycles : ' ( i ) th e daily  cycle  wit h hig h an d lo w
tides recurring at intervals of twelve hours; (z ) the monthly cycle  whereby
the tide s la g behin d 5 0 minute s eac h da y unti l the y hav e gon e roun d
the cloc k an d ar e bac k t o thei r origina l position; (3 ) the half-monthly
cycle with hig h tides at new and ful l moon and low tides at quadratures ;
and finally , (4 ) the half-yearly  cycle  with greate r tide s a t th e equinoxe s
than a t th e solstices'. 77 All of these are explained b y Descartes i n term s
of th e vortica l motio n o f celestia l matte r aroun d th e Earth . W e ar e
asked to imagine (Fig . 7.7) that th e Earth i s surrounded by a circulating
layer o f celestia l matter ABCD , that it s surfac e is covered b y water i ,
2,, 3 , 4 , an d tha t thi s i n tur n i s envelope d b y ai r 5 , 6 , 7 , 8 . Because
there i s less space betwee n o  an d 6  than betwee n B  and 6  the celestial
matter ha s t o pas s a  littl e mor e quickl y betwee n o  an d 6 , an d a s a
result the Earth i s pushed a  little towards D , so that it s centre T moves
away slightly from M. Because the ai r and wate r surrounding the Eart h
are flui d bodies , th e forc e tha t move s th e Eart h slightl y away fro m M
will als o mov e them toward s T , actin g o n the m fro m sides 6 , z  an d 8 ,
4. This cause s a  compensatory ris e at 5 , i an d 7 , 3, and 'thus , because
the surfac e EFGH o f the Eart h remain s round , becaus e it i s hard, tha t
of the water 123 4 and tha t o f the ai r 5678 , which are fluids , mus t form
an oval'.78 Since the Earth rotates counterclockwis e onc e every 24 hours ,
points 5 , i an d 7 , 3  wil l move , givin g rise t o tw o hig h an d tw o lo w
tides daily . Thi s explanatio n o f th e dail y cycl e o f tide s i s confirmed,
Descartes tell s us , b y reports o f sailor s that trave l from eas t t o wes t i s
easier than tha t from wes t t o east , fo r travel from eas t t o wes t follow s
the predicte d bulge s a t 5 , i  an d 7 , 3 , whereas trave l i n th e opposit e
direction require s on e t o pus h agains t th e bulges .

This theor y als o account s fo r th e monthl y and half-monthl y cycles ,
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although Descarte s ignore s half-yearly cycles. 79 Monthly cycle s are pu t
down t o th e fac t tha t th e Moo n make s a  ful l rotatio n aroun d it s axi s
once ever y luna r month , s o tha t ever y six hour s i t make s i/izot h o f
its circuit ; 'hence, these waters do not chang e precisely every six hours,
but rathe r la g behind b y approximately th e fifth part o f a n hou r eac h
time a s d o thos e o f ou r sea s also'. 80 Finally , because th e axi s B D i s
slightly shorte r tha n th e axi s AC , the moo n move s more rapidl y at B,
where i t i s full , an d a t D , wher e i t i s new , tha n a t A  an d C , whe n i t
is a t quadrature. 81

Descartes wa s especiall y pleased wit h hi s accoun t o f th e tides . H e
wrote t o Mersenn e a t th e tim e that accountin g fo r the tides had given
him a  grea t dea l o f trouble , an d tha t whil e h e was no t happ y with al l
the details , he did not doub t the success of his account.82 And although
he wa s t o revis e i t ove r th e nex t te n years , h e woul d no t alte r it s
fundamentals. Indeed , the theory of the tides is really the first genuinely
quantitative ingredien t in L e Monde,  bu t th e fac t tha t th e earlie r ma-
terial i s no t quantitativ e shoul d no t blin d u s t o th e significanc e of
Descartes' success in presenting a thoroughly mechanist cosmology which
takes a s it s foundation s a  strictl y mechanist conceptio n o f matte r an d
the thre e law s o f motion . L e Monde  present s a  full y mechanis t alter -
native to Aristotelian systems, one which effectivel y derive s heliocentrism
from firs t principles , which offer s a  nove l an d apparentl y viable con-
ception o f matter , an d whic h formulate s fundamenta l law s o f motion
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—laws tha t ar e clearl y open t o quantitativ e elaboration . Moreover , i t
does thi s b y relyin g o n on e o f th e fe w area s o f physica l enquir y tha t
had bee n given comprehensive quantitativ e expression, namel y hydro-
statics, an d whateve r th e pitfall s o f thi s wa y o f proceeding , Descarte s
had a t hi s disposa l a  rigorous , mathematicall y develope d disciplin e to
draw upon . Th e disciplin e of hydrostatics wa s no t i n question , an d s o
the issues hinged on the legitimacy of its application t o cosmology , an d
Descartes' ingenuit y here i s beyond doubt . Bu t th e jewe l i n th e crow n
of Le  Monde i s the theory of light set out i n the las t three chapters , for ,
especially i f w e rea d thes e togethe r wit h Descartes ' genera l wor k i n
optics a t thi s time , w e hav e a n empirical , quantitativ e accoun t o f a
physical question whose explanation derive s directly from hi s mechanist
cosmology.

The Natur e o f Ligh t

The ful l titl e of Le Monde  i s Le Monde  ou  Traite  d e l a Lumiere—'The
World o r Treatis e o n Light'—an d bot h it s origina l ai m an d it s fina l
triumph i s the theor y o f light . Descartes ' purpos e i s to sho w ho w th e
behaviour o f ligh t ray s ca n ultimatel y b e explaine d i n term s o f hi s
theory o f th e natur e o f matte r an d th e thre e law s o f motion . Indeed ,
the theor y o f matter turn s ou t t o b e motivated directl y b y the require -
ments o f Descartes ' physica l optics , fo r th e firs t elemen t make s u p
those bodie s tha t produc e light , namel y sun s an d stars ; th e secon d
element makes up the medium in which ligh t is propagated, namel y the
celestial fluid; and thos e bodie s that refrac t an d reflec t light , such as the
planets, ar e mad e u p fro m th e thir d element . Moreover , i t i s the law s
of motio n tha t underpi n an d explai n th e law s o f refractio n and reflec -
tion o f light , and th e account s o f phenomena suc h a s the rainbo w an d
parhelia tha t ar e base d o n these . So , i n term s o f Descartes ' origina l
plan, on e work s bac k fro m parheli a an d th e rainbo w t o th e law s o f
optics, an d the n to the physical underpinning of these laws. Le t us look
first at th e physica l underpinning , and the n a t ho w th e physica l optic s
actually works .

Chapter 1 3 of  Le  Monde  begin s with an  analysi s of  the  motio n of
a ston e i n a  slin g and , a s we saw , Descarte s single s ou t thre e tenden -
cies: a tangential rectilinear tendency , a  radial rectilinea r tendency , an d
a circula r tendency . Thi s analysi s i s the n applie d t o th e corpuscle s o f
second elemen t makin g u p th e celestia l flui d whic h rotate s aroun d a
sun (Fig . 7.8) . Corpuscle s a t E  hav e a  tangentia l rectilinea r tendenc y
towards P , bu t th e matte r beyon d E  restrain s the m jus t a s th e slin g
does th e ston e an d i t give s the m a  circula r tendency towards R ; they
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also hav e a radia l rectilinea r tendenc y towards M . Th e latte r i s due in
part t o th e restrain t exercise d b y the matte r beyon d E , in par t b y the
rotation of S, and i n part b y action o f the matte r betwee n S  and E . The
result i s tha t ther e i s a  pressur e upward s o n E ; no t al l th e matte r i n
this regio n wil l hav e suc h a  pushin g effect , however , bu t onl y tha t
included i n the con e AED , for , given tha t natur e wil l alway s take th e
shortest rout e an d tha t motio n wil l tend t o continu e i n a  straigh t line ,
the mos t economica l wa y fo r natur e t o fil l a  hypothetica l voi d a t E
would b e fo r th e con e AE D to mov e int o tha t vacate d space. 83

In othe r words , th e law s o f motion sho w u s that, given the rotatio n
of th e su n an d th e matte r aroun d it , ther e i s a  radia l pressur e whic h
spreads outwards fro m th e sun along straight line s from it s centre. This
pressure i s manifested a s 'a tremblin g movement', a  property whic h i s
'very suitabl e fo r light'. 84 Indeed , th e inhabitant s o f Descartes ' pro -
posed ne w world 'hav e a  nature such that, when thei r eye s are pushed
in thi s way , the y wil l hav e a  sensatio n whic h i s jus t lik e th e on e w e
have of light'.85 There ar e two ke y questions here : first, does this model
account fo r th e know n propertie s of light? an d second , what exactl y is
the relatio n between th e physica l agitatio n o f matte r tha t result s i n a
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stimulation of the eye, and th e visual cognition tha t we have as a result
of this ? Th e firs t o f thes e question s i s deal t wit h i n chapte r 1 4 o f Le
Monde, bu t the account give n there needs to b e supplemented with th e
discussions o f reflectio n an d refractio n i n th e Dioptrique,  an d th e
account o f the formatio n of the rainbo w i n the Meteors,  bot h of which
were complete d b y thi s time , i n orde r t o sho w th e rea l strengt h o f
Descartes' overal l approach. Th e secon d questio n is actually dealt with
in th e firs t chapte r o f Le Monde,  bu t t o appreciat e it s ful l impor t i t is
best considere d whe n w e have set ou t th e accoun t o f light , an d o f th e
physiology o f perceptua l cognitio n give n i n L'Homme.

The 'principal ' propertie s o f ligh t whic h a  theor y o f ligh t mus t ac -
count fo r ar e se t ou t i n chapte r 1 4 a s follows :

(1) that it extends in every direction around those bodies that ar e called 'luminous',
(2,) t o an y distance , (3 ) instantaneously, (4) an d ordinaril y in straigh t lines , which
must b e taken a s rays of light; (5 ) tha t severa l of these rays while originating fro m
different point s can b e collected at the same point, (6 ) or, originatin g fro m th e on e
point, ca n g o ou t t o differen t points , (7 ) or , originatin g a t differen t point s an d
going t o differen t point s ca n pas s throug h th e sam e poin t withou t impedin g one
another; (8 ) and sometime s they can also  imped e one another , namel y when thei r
force i s ver y unequal and tha t o f som e o f th e ray s i s muc h greate r tha n tha t o f
others; (9 ) and finall y the y ca n b e diverte d b y reflection , (10) o r refraction , ( i r )
and tha t their force ca n be increased, (12.) o r diminished by the differen t disposition s
or qualitie s of th e matte r tha t receive s them.86

Descartes then proceed s t o sho w tha t hi s account i s not onl y compat -
ible wit h al l o f these , bu t ca n actuall y explai n them . A s regard s (i) ,
because the actio n tha t w e cal l light arises from th e circula r motion o f
luminous bodies, i t will of necessity extend i n al l directions. As regards
(2) th e plenu m i s a  grea t levelle r o f distances , fo r an y motio n i n a
particular directio n wil l automaticall y resul t i n matte r furthe r ou t i n
that directio n bein g moved . N o on e doubte d ( i ) o r (2) , so th e poin t
was simpl y t o accoun t fo r them . Th e instantaneou s transmissio n o f
light wa s a  differen t matter , an d Beeckma n fo r on e mad e i t clea r t o
Descartes tha t h e doubte d whethe r anythin g corporea l coul d mov e a t
infinite speed : indeed , h e an d Descarte s trie d (unsuccessfully ) t o agre e
on a n experimen t t o determin e this i n Augus t i634- 87 Th e questio n is
a key one for Descartes—he writes to Beeckma n that the infinit e veloc-
ity o f ligh t 'i s s o certai n tha t i f i t could b e proved false , I  am read y t o
confess tha t I  kno w nothin g i n al l o f philosophy' 88—and h e virtually
treats th e questio n her e a s a n a  priori  one , maintainin g tha t sinc e all
the part s o f the secon d elemen t between A F and D G i n Fig. 7.8 'touc h
and pres s one another' then i t is just like the case where 'the force with
which one pushes one end o f a stick passes to the othe r end in the same
instant'.89 Th e imag e o f th e pushe d stic k i s on e whic h Descarte s will

258



A Ne w Syste m of th e World , 1630-163 3

FIG. 7, 9

use again , an d no t surprisingly , fo r i t i s a  strikin g an d compellin g
image. When a  rigid stic k i s pushed at on e end, no t onl y do w e not see
any motion bein g transferred along its length, but conceptuall y (in pre-
Relativistic physics) i t seems intuitively obvious that al l the part s o f the
stick wil l mov e simultaneously : no matte r ho w distan t th e fa r en d o f
the stic k is, it wil l move a t the sam e instant as the en d which i s pushed.
Moreover, an d her e we com e t o poin t (4) , it does no t matte r whethe r
the stic k i s straigh t o r twisted : th e motio n i s transmitted i n a  straigh t
line even if the part s transmitting it are arrange d s o that the y are never
lined u p i n suc h a  wa y a s t o for m a n exactl y straigh t lin e (Fig . 7.9) .
And th e part s o f th e secon d elemen t wil l rarel y i n fac t b e s o aligned ,
because they consist o f spheres which are normally packed, no t on e on
top o f th e other , bu t i n layer s where th e uppe r one s wil l fi t int o th e
space created a t th e side s of the lowe r ones . Point s (5 ) and (6 ) are als o
dealt wit h b y an analogy , for w e ca n hav e several cords hangin g fro m
a pulle y (see Fig 7.10). We can pull on these cords marke d i  to 5  each
in a  differen t way , bu t al l the force s 'wil l come together ' i n the pulley .
Conversely, 'th e resistanc e o f thi s pulle y extend s t o al l th e differen t
hands tha t ar e pullin g those cords'. 90

Meeting poin t (7 ) requires Descartes to postulat e tha t th e sphere s of
the secon d elemen t 'ca n receiv e severa l motion s a t th e sam e time' .
Again w e ar e give n a n analogy . W e ca n pus h ai r throug h th e pip e
illustrated i n Fig . 7.1 1 fro m F  t o G , fro m H  t o I , an d fro m K  t o L ,
through th e thre e tubes FG, I , and KL , eve n though they are al l joined
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at N  s o tha t ai r passin g alon g an y o f the m mus t necessaril y pas s
through th e middle of the other two . Bu t one can see how a  very stron g
blast o f ai r throug h F  wil l ten d t o imped e ai r travellin g from H  t o I ,
or fro m K  to L . A similar accoun t i s given to dea l with point s (11 ) an d
(12), wher e i t i s pointe d ou t tha t th e forc e o f ligh t a t som e regio n i s
a functio n not onl y o f the numbe r o f rays makin g i t up bu t als o o f th e
dispositions o f th e bodie s i n th e place s throug h whic h i t passes .

The reall y crucia l points , however , ar e (9 ) an d (10) , an d Descarte s
tells the reade r tha t h e has alread y deal t wit h reflectio n and refractio n
elsewhere. An d indee d h e has , i n th e Dioptrique.  W e hav e alread y
looked briefl y a t the physica l model use d t o dea l with reflection , wher e
an analog y i s draw n wit h a  tenni s bal l strikin g a  canva s an d bein g
reflected of f it s surface . Refraction , a  mor e comple x phenomenon , i s
dealt wit h usin g the sam e model . Th e differenc e i s that, i n refraction ,
the analog y i s with a  bal l tha t break s throug h th e canvas . I t i s struck
at A  toward s B  (se e Fig. 7.12) , an d o n reachin g th e canva s CB E a t B
it lose s hal f it s speed . T o fin d th e pat h o f th e ball , w e trac e thre e
straight line s AC , HB , an d F E a t righ t angle s t o CBE , suc h tha t th e
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distance from F E to HB is twice that fro m H B to AC, which shows tha t
the bal l tends towards I . The reason fo r this is that, since the bal l loses
half it s spee d i n goin g throug h th e canvas , i t mus t tak e twic e a s lon g
to reac h a  poin t o n th e circumferenc e below CBE . Bu t it s lose s non e
of it s determinatio n t o advanc e to th e right , s o that, takin g twic e th e
time i t took to mov e from AC to HB , it wil l travel twice that distance ,
that is , from H B to FE , and I  is the onl y point belo w the canva s where
FE an d th e circl e intersect. 91

The nex t ste p i s to replac e th e canva s b y water , s o tha t th e bal l is
travelling through ai r from A to B  and throug h wate r fro m B  to I . The
same consideration s apply. 92 Bu t whe n w e tur n t o ligh t ray s movin g
into a more dense from a  less dense medium, we find that the deflectio n
is not awa y fro m th e normal , a s in Fig. 7.12, , but toward s th e normal ,
as i n Fig . 7.13 . T o accoun t fo r thi s i n term s o f hi s tennis-bal l model,
Descartes postulate s tha t th e bal l i s struck agai n wit h th e racque t o n
reaching B , s o tha t it s forc e o f motio n i s increase d b y one-third —
corresponding t o th e greate r eas e with whic h ligh t penetrates a  denser
medium—and i t no w cover s i n tw o moment s th e distanc e i t ha d pre -
viously covere d i n three . Th e analog y here , Descarte s maintain s
somewhat hopefully , i s that 'th e sam e effec t woul d b e produce d i f th e
ball encountered at B  a body which was suc h that i t would pass through
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its surface CBE a thir d mor e easil y than throug h air'. 93 Consequently ,
if w e take B E to b e z/3 BC , and dra w th e perpendicula r FE which cut s
the circl e at I , we hav e the pat h o f th e refracte d ray BI . Th e ke y rati o
here i s tha t betwee n C B an d BE . Sinc e C B = AH an d B E = GI, si n
i = AH/AB and si n r  = GI/BI, wher e A B = BI = i, th e rati o give s u s th e
sine law , i n a  for m wher e w e ca n se e easily what i t i s tha t ha s t o b e
measured.94

What Descarte s is doing in the present cas e is trying to sho w that the
sine la w ca n b e demonstrate d purel y b y considerin g th e geometr y o f
the situation . Bu t just as importan t i s his physica l model o f light , an d
it i s in hi s account o f the optic s o f meteorologica l phenomen a tha t th e
physical an d geometrica l aspect s o f hi s conceptio n o f ligh t ar e bes t
appreciated. Suc h a n accoun t i s hi s treatmen t o f th e rainbo w whic h
was to appear in Discourse 8 of the Meteors, althoug h we can be certain
that th e accoun t ha d bee n develope d b y 1632 .

Descartes begins by establishing the rainbow's terrestria l nature firmly,
pointing ou t tha t rainbow s ar e forme d no t onl y in the sky , bu t als o in
fountains an d shower s i n th e presenc e o f sunlight . This lead s hi m t o
formulate the hypothesis that the phenomenon i s caused by light reacting
on drop s o f water.95 To tes t thi s hypothesis , h e constructs a  large glass
model of a raindrop—a goldfish bowl, to al l intents an d purposes—an d
fills it with rainwater . Then, standin g with his back to the sun, he holds
up th e spher e at arm' s lengt h i n th e sunlight , movin g it u p an d dow n
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so that colours ar e produced: thi s i s a procedure tha t was wel l known,
and Leurechon , fo r example , ha d recommende d holdin g a  glas s o f
water u p t o th e light . I f w e le t th e ligh t com e
from th e par t o f th e sk y marke d AF Z [se e Fig. 7.14] , an d m y ey e be a t poin t E ,
then whe n I  pu t thi s spher e a t th e plac e BCD , th e par t o f i t a t D  seem s t o m e
wholly re d an d incomparabl y mor e brillian t than th e rest . An d whethe r I  mov e
towards i t o r ste p bac k fro m it , o r mov e i t t o th e righ t o r th e left , o r eve n tur n
it i n a  circl e aroun d m y head , the n provide d th e lin e D E alway s make s a n angl e
of around 42 ° with th e line EM, whic h on e must imagine to exten d fro m th e centr e
of th e ey e to th e centr e o f th e sun , D  alway s appear s equall y red. Bu t as soon a s
I made thi s angl e DEM th e slightes t bi t larger , the rednes s disappeared. And when
I mad e i t a  littl e bi t smalle r i t di d no t disappea r completely i n on e strok e bu t firs t
divided a s int o tw o les s brillian t parts i n whic h coul d b e see n yellow , blue , an d
other colours . Then , lookin g towards th e place marked K on the sphere, I perceived
that, makin g th e angl e KE M aroun d 52.° , K  als o seeme d t o b e coloure d red , bu t
not s o brillian t a s D. 96

In a n atmospher e packe d wit h raindrops , re d spot s woul d appea r o n
all o f the m tha t mad e a n angl e o f 42, ° an d 52,° . Mor e generally , what
is produced i s a primar y rainbow a t 42 ° whic h ha s re d a t th e to p an d
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violet a t th e bottom , an d a  fainte r secondar y rainbo w a t 5Z ° wit h th e
spectrum inverted. 97

The nex t stag e i n th e argumen t i s to discove r wha t th e pat h o f th e
light ra y is ; how , fo r example , i s a  ligh t ra y comin g fro m A  affecte d
by passing through th e raindrop? Placing a black sheet of paper between
A an d B , an d the n betwee n D  an d E , h e find s th e re d spo t a t D
vanishes. I t als o vanishe s when th e pape r i s place d betwee n B  and C
and the n betwee n C  an d D . However , h e found that i f he covered th e
whole globe , bu t lef t opening s a t B  an d D , th e re d spo t wa s quit e
visible. Ignorin g th e refractio n b y th e glas s fro m whic h th e bow l wa s
made, h e concludes tha t thi s means that th e ra y fro m A  is refracted on
entering the water a t B , and travel s to C , where it is internally reflected
to D  an d i s the n refracte d agai n o n emergin g a t D . Th e secondar y
rainbow i s formed similarly, except that , a s well a s the tw o refractions
at G  and K , two interna l reflections are neede d t o accoun t fo r it , a t H
and I .

So fa r s o good . Bu t wh y i s th e primar y rainbo w produce d a t a n
angle o f 42, " an d th e secondar y bo w a t a n angl e o f jz 0? Wha t deter -
mines the angles? The answer is : the refractive index o f water i n relation
to air . I t is because of this refractive index that a  light ray comin g from
air int o wate r a t a  particula r angl e o f incidenc e wil l b e ben t a t a
particular angle, and i t is this refractive angle , together wit h the internal
reflections, tha t wil l determin e a t wha t angl e the colour s wil l b e seen .
Refraction i s th e ke y thing , an d Descarte s no w move s t o focu s o n
refraction b y showin g tha t neithe r curve d surfaces , no r interna l re -
flections, nor multipl e refractions are needed , fo r th e phenomeno n ca n
be produce d wit h a  singl e refraction . I t ca n b e produce d wit h a  glas s
prism, fo r example , whic h i s o f especia l interest becaus e eac h par t o f
the surfac e of the spher e ca n b e regarded a s a  minute prism. Conside r
the pris m MNP , illustrate d i n Fig . 7.15 . Whe n sunligh t strike s th e
surface N M directl y s o tha t ther e i s n o appreciabl e refraction , an d
passes throug h a  narro w apertur e D E o n a n otherwis e darkene d fac e
NP, th e colour s appea r o n th e scree n PHGF, red bein g towards F  and
violet toward s H . Fo r this , a  singl e refraction i s needed, fo r whe n N P
was paralle l to N M s o that ther e wa s no appreciabl e refractio n a t all ,
then th e colour s wer e no t produced . Descarte s als o note s tha t som e
limitation of the light was necessary , for i f the aperture DE was too large
the colour s onl y appeare d a t th e edges , th e centr e remainin g white ,
while i f it was remove d altogethe r the n n o colour s a t al l were formed .

He now set s out to explain why the colours ar e formed on the screen
PHGF, an d 'wh y these colours ar e differen t a t H and a t F, even though
the refraction , shadow, an d ligh t concur ther e i n th e sam e way'. 98 T o
explain this , h e invokes his accoun t of matter , and ask s u s to consider
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the smal l sphere s o f ai r (secon d element ) which transmi t th e pressur e
from th e sun. These spheres initially have only a motion i n the direction
of thei r propagation , bu t o n strikin g th e refractin g surfac e obliquely
they acquir e a  rotar y motion ; thenceforth , the y al l rotate i n th e sam e
direction o r sense , an d ca n eithe r al l rotat e a t th e sam e speed , o r
neighbouring sphere s ca n accelerat e o r retar d thei r rotation ; an d thi s
change i n spee d o f rotatio n i s invoke d t o explai n change s i n colour .
What cause s th e difference s i n rotar y spee d ca n onl y b e th e contac t
with th e shad e a t D  an d E , since the sphere s al l have the sam e motio n
initially, and without th e shade around th e aperture D E colours are not
formed. Descarte s speculate s tha t th e sphere s i n ra y E H encounte r
spheres movin g more slowly , whic h retar d thei r ow n motion , an d th e
spheres i n th e ra y D F encounte r sphere s movin g mor e quickly , which
accelerate thei r ow n motion . H e illustrate s wha t happen s i n term s of
a sphere 1234 (see Fig.  7.16) that is pushed obliquely from V to X: air	
to water , fo r example. " I t acquire s a  rotar y motio n o n reachin g th e
surface Y Y because a t th e firs t instan t par t 3  is retarded whil e par t i
continues wit h undiminishe d speed . Henc e th e bal l i s compelle d t o
rotate followin g th e rout e 12.34 , tha t is , clockwise . Rotatio n occurs ,
then, simply as a  result o f the spher e passing fro m on e optica l mediu m
to another . Next , Descarte s turn s t o th e questio n o f ho w differen t
speeds o f rotation ar e produce d (resultin g in differen t colours) . We ar e
asked t o imagin e sphere 123 4 bein g surrounded b y fou r othe r similar
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bodies, Q,  R,  S,  T. Q  and  R  move 'wit h mor e force ' toward s X  tha n
does 12,34 , whereas S  and T have been retarded. Q and R will accelerate
12,34, becaus e their transiational motio n wil l ac t t o pus h part s 4  an d
i i n a  clockwis e direction: the y wil l give it a  greate r clockwis e spin . S
and T , o n th e othe r hand , wil l hav e n o effec t o n it , 'becaus e R  i s
disposed t o mov e towards X faste r tha n 12,3 4 follow s it , an d T  i s no t
disposed to follow 1234 as quickly as 1234 precedes it'. This, Descartes
tells us , 'explains the actio n o f the ray DF. It explains it because wha t
happens is that the corpuscles which skirt the edge of D will be retarded
by thei r contac t wit h thi s edge , an d the y wil l ac t a s S  an d T  do .
Corpuscles furthe r awa y from the edge will act as do Q  and R , tending
to accelerat e the corpuscle s in the path DF . At E , the convers e proces s
occurs, an d th e corpuscle s in the path E H ar e retarded. 100 Thi s result s
in th e productio n o f re d a t F  and blu e o r viole t a t H. 101 Intermediat e
speeds ar e produce d i n th e sam e way , th e transiationa l motion s o n
either side of them being different, an d causing changes in their rotationa l
velocity accordingly. 102

This accoun t o f th e productio n o f colour s rule s ou t a  traditiona l
distinction betwee n 'real ' ari d 'apparent ' colours , hel d fo r exampl e b y
the Coimbr a commentators, 103 wh o distinguishe d betwee n th e 'real '
whiteness o f swans an d th e blacknes s of crows , an d th e apparen t an d
transitory colour s forme d i n rainbows . I t i s rule d ou t becaus e 'th e
entire tru e natur e o f colours consist s onl y in thei r appearance ' an d s o
'it seems to me to b e a contradiction t o say both tha t the y are fals e an d
that the y appear'.104 The clai m tha t th e tru e nature o f colours consist s
'only i n thei r appearance ' coul d presumabl y be mad e als o o f ligh t i n
Descartes' account , for here colours are no mor e or les s real than light,
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the former being a translational motion , th e latter a  translational motio n
with a  rotar y motio n added . Bu t jus t wha t accoun t w e ar e t o giv e of
the 'reality ' o f thi s i s somethin g w e shal l conside r belo w whe n w e
examine hi s accoun t o f visua l cognition .

For the moment , I  want t o concentrat e o n wha t hi s treatment o f the
production o f colour i n the pris m contribute s t o ou r understandin g o f
the productio n o f colour i n the rainbow . Descarte s tel l u s tha t a t firs t
he doubte d whethe r th e mechanis m coul d b e th e same , fo r th e pris m
requires shadows , whereas :

I di d no t notic e an y shado w whic h cu t of f th e ligh t [i n the cas e o f th e rainbow] ,
nor di d I  understan d ye t why the y appeare d onl y unde r certai n angles . Bu t whe n
I took m y pen an d calculate d in detail al l the ray s which fal l o n th e variou s point s
of a  dro p o f water , s o a s t o se e under wha t angle s the y woul d com e towar d ou r
eyes afte r tw o refraction s and on e o r tw o reflections , very many more o f them ca n
be seen under th e angl e of 41 ° t o 42. ° than unde r an y lesse r one, an d non e o f the m
can b e see n unde r a  large r angle . .  . . [Similarly for th e secondar y bo w a t 51 ° t o
5 z°] ... S o that ther e i s a shado w o n bot h sides , cuttin g of f the ligh t which , afte r
having passe d throug h a n infinit y o f raindrop s illuminate d b y th e sun , come s
towards the eye under the angl e of 42° or slightl y less, and thu s causes the primary
and most  importan t rainbo w [an d similarl y fo r th e secondar y rainbow]. 105

The calculation s depen d o n a  knowledg e o f th e refractiv e inde x fro m
air t o water , whic h h e determine d t o b e 250/187 , a n accurat e figure .
His procedur e i s a s follow s (se e Fig. y.iy). 106 Ray s comin g fro m th e
sun, marke d S , are parallel , bu t th e ra y EF , fo r example , i s refracted .
The rati o FH:F C i s the sin e o f th e angl e o f incidenc e z  fo r th e ra y EF .
When F H = o, it s valu e whe n i t coincide s wit h A H (whic h i s no t re -
fracted), i  will be zero. Letting the radius of the drop b e 10,000 units,107

then when F H = 10,000, that is , when i t just grazes the drop , the angle
of incidenc e i s 90° . Whe n E F penetrate s th e dro p an d i s refracte d a t
K, i t can eithe r emerg e a t K  or b e reflected internally a t K  and the n b e
refracted a t N  t o th e ey e at P , o r internall y reflecte d agai n t o Q  an d
be refracte d t o th e ey e a t R . Th e pat h FKNP , whic h produce s th e
primary bow , involve s one reflection and two refractions , an d the pat h
FKNQR, whic h produce s th e secondar y bow , involve s tw o refraction s
and tw o reflections . Fo r th e primar y bow , w e hav e t o determin e th e
size o f th e angl e ONP , an d fo r th e secondar y bo w th e angl e SQR .
Descartes calculate s the angl e ONP fo r the value s of FH from 1,00 0 to
10,000 (Fig . 7.18) . Th e calculatio n i s base d o n th e fac t tha t a t F  th e
deviation 8  is equal t o i-r (angl e o f incidence minu s angl e o f refrac -
tion) measure d b y the angle GFK ; a t K the deviation i s 180° - zr , and
at N i t is i - r . The total deviatio n is therefore 180 ° + u ~~  ^r, and since
the angl e ON P i s 180 ° — 8 , i t i s ^r  - i.i.  Fi g 7.1 7 represent s th e cas e
where F H =  8,000. Here , z  i s abou t 40°44' .
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What th e calculations , a s show n i n Fig . 7.18 , demonstrat e i s that ,
whatever th e angl e o f entr y o f th e ray , i t wil l exi t s o a s t o mak e a n
angle n o greate r tha n 40 ° 57' wit h th e origina l pat h o f entry . I n fact ,
as Descarte s show s i n carryin g ou t mor e precis e calculation s i n th e
range F H - 8,00 0 t o 9,888 , ther e i s a  clusterin g suc h tha t a  larg e
number o f ray s ar e refracte d a t a n angl e o f aroun d 41 ° 30' . Allowing
17' for th e apparen t radiu s o f the sun , Descartes argues that th e maxi -
mum angl e o f th e interio r rainbo w mus t b e a t 41 ° 47' an d th e mini -
mum angl e of the outer one at 5 1 ° 37'. This accoun t i s quite compelling .
It show s no t onl y wh y th e bow s appea r a t th e angle s the y do , bu t
also wh y th e oute r boundar y o f th e primar y rainbow i s more sharpl y
defined tha n th e inne r edg e o f th e secondar y one.
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There ar e nevertheless a number o f problems with Descartes ' accoun t
of th e formatio n o f colours . H e i s unable to explai n th e revers e orde r
of colour s i n th e secondar y bow , fo r example , an d althoug h hi s ac -
count o f th e constitutio n o f colou r i n term s o f rotationa l velocit y i s a
major advanc e o n earlie r theories—whic h trie d t o explai n colour s i n
terms either o f a mixture o f light and darknes s o r o f a mixture o f what
were considere d t o b e primar y colours—h e give s n o mean s b y whic h
this rotationa l velocit y ca n b e measured . But hi s genera l accoun t i s a
milestone in optics , an d i t i s not surprisin g that he will later hold i t u p
as a  sample o f his method.108 I t i s a model o f mechanistic mathematica l
physics of the kind that no othe r mechanis t wa s anywhere near achiev-
ing: no other mechanist—Hobbes , Gassendi, Mersenne , o r Beeckman—
had eve n approache d suc h a  successfu l quantitativ e approach , an d
where physica l problems ha d bee n pose d an d solve d quantitatively , a s
in th e wor k o f Keple r o r Galileo , i t wa s no t withi n th e contex t o f
mechanism.109

A Mechanisti c Physiolog y
L'Homme follow s much th e sam e cours e a s th e treatis e o n ligh t tha t
forms th e firs t par t o f L e Monde.  I t doe s no t purpor t t o describ e the
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physiology o f rea l huma n beings , bu t o f 'statue s o r earthe n machines '
that Go d could hav e created, jus t as Le Monde  describe s a n imaginar y
world an d no t th e rea l one . A t th e en d o f eac h wor k th e ai m i s t o
establish tha t i f w e compar e th e imaginar y construct s wit h th e rea l
thing w e wil l fin d i n bot h case s tha t the y ar e indistinguishable , an d
although th e tex t break s of f befor e thi s poin t i n L'Homme,  Descarte s
writes t o Mersenn e tha t h e ha s discovere d nothin g i n hi s extensiv e
dissections tha t h e canno t explain , tha t is , tha t h e canno t explai n i n
micro-mechanical terms. 110 The onl y differenc e is that a  ful l accoun t of
human being s woul d als o includ e thei r souls , wherea s Descarte s i s
concerned onl y with thei r bodie s here, th e thir d sectio n o f Le Monde—-
on th e soul—neve r havin g bee n completed , o r perhap s eve n begun . I n
terms o f the traditiona l distinctio n betwee n th e vegetativ e soul (whic h
controls growth , nutrition, an d reproduction) , the sensitive soul (which
controls perception , appetites , an d anima l motion) , an d th e rationa l
soul (whic h i s th e sea t o f th e intellec t an d th e will) , wha t Descarte s
wants t o sho w i s tha t th e firs t tw o ca n b e deal t wit h i n mechanisti c
terms. Hi s listin g o f th e question s deal t wit h i n L'Homme  make s thi s
clear:

I shoul d lik e yo u t o consider , afte r this , al l th e function s 1  have ascribe d t o thi s
machine, such as [functions  o f th e vegetative soul:]  th e digestio n of food, the beating
of the heart and arteries , the nourishment an d growth o f members, respiration; an d
[functions o f th e sensitive  souh]  wakin g and sleeping , the receptio n by the external
sense organ s o f light , sounds, smells , tastes, heat , an d al l other suc h qualities ; the
imprinting o f th e idea s o f thes e qualitie s in th e orga n o f commo n sens e an d im -
agination; th e retentio n o r imprin t o f thes e idea s i n th e memory ; th e interna l
movements o f the appetite s an d passions ; an d finall y th e externa l movements o f all
the limbs , movement s tha t s o properl y follo w no t onl y th e action s o f object s
presented t o th e sense s bu t also th e passions an d impression s tha t ar e foun d i n the
memory, tha t the y imitat e perfectl y th e movement s o f a  rea l man. 111

Descartes undertoo k extensiv e anatomica l investigatio n fro m th e earl y
16305 t o th e lat e i64os, 112 an d thi s wor k show s hi m t o hav e bee n a
thorough an d carefu l observer , althoug h no t a n innovator ; an d indeed ,
he tell s Mersenn e tha t h e ha s assume d nothin g i n anatom y whic h i s
not generall y accepted. 113 Th e physiolog y o f L'Homme  i s eve n mor e
derivative, and i t is based o n three main sources : Hippocrati c and espe -
cially Galenic treatises, Scholasti c writers o n medicine and commentarie s
on th e biologica l writing s o f Plat o an d Aristotle , includin g Coimbr a
commentaries,114 an d biologica l an d medica l writer s fro m th e mid -
sixteenth centur y onwards. 115 He build s up thi s materia l int o a  genera l
account o f physiology , an d the n trie s t o constru e thi s physiolog y i n
mechanist terms . Th e exercis e o f takin g already-develope d material
and reconstructin g i t alon g mechanis t line s i s on e tha t w e hav e see n
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Descartes engage in on many previous occasions i n areas such as statics
and meteorology , wher e gros s macroscopi c result s ar e take n a s a
starting-point an d the n accounte d fo r i n micro-mechanica l terms .
In L'Homme  th e projec t takes o n it s mos t ambitiou s form : th e elab -
oration o f a  mechanis t physiology . Althoug h it s finding s ha d bee n
summarized i n th e Discours  i n 1637 , whe n i t wa s publishe d in 166 4
L'Homme ha d a n immediat e impact . I t wa s on e o f Descartes ' mos t
controversial an d widely-rea d text s i n th e seventeent h an d eighteent h
centuries,116 bein g take n a s ammunitio n bot h b y hi s detractor s an d
admirers. It s tw o principa l features are th e construa l o f the bod y a s a
machine, an d th e attemp t t o explai n physiologica l processe s i n term s
of th e behaviou r o f microscopi c corpuscles . I n fact , neithe r o f thes e
was new . Th e compariso n o f animal s wit h clocks , fo r example , ha d
been made by Aquinas, and in 1544 a Spanish physician, Gomez Pereira,
had explicitl y modelle d animal s o n machines. 117 Whe n Mersenn e
mentioned Pereira' s wor k t o Descartes , h e wa s dismissive , saying h e
hadn't looked a t i t and ha d n o wish to. 118 We have seen that Descartes
was ofte n reluctan t t o acknowledg e th e wor k o f others , bu t I  believ e
that ther e i s somethin g mor e t o thi s dismissa l than that . Despit e th e
importance tha t th e questio n o f automat a late r too k on , th e machin e
analogy i s made i n passin g i n L'Homme  an d wa s reall y jus t a  mean s
to a n end : namely , a  mean s o f clearin g th e groun d fo r a  mechanis t
physiology. Wha t reall y mattere d wa s Descartes ' abilit y t o constru e
physiological processes along mechanist and micro-corpuscularian lines.

Animal physiology is introduced right fro m th e star t as the working s
of a  machine. 119 Th e digestio n o f foo d i s describe d i n a  mixtur e o f
mechanical an d chemica l terms . Th e foo d i s firs t broke n dow n int o
small part s an d then , throug h th e actio n o f hea t fro m th e bloo d an d
that o f various humours which squeez e between th e particle s of blood ,
it i s gradually divided into excrementar y and nutritiv e parts. Th e hea t
generated b y th e hear t an d carrie d i n th e bloo d i s th e ke y ingredient
here, an d Descarte s devote s much mor e attentio n t o th e hear t an d th e
circulation o f th e bloo d tha n t o function s suc h a s digestio n an d res -
piration. H e accept s tha t bloo d circulate s throughou t th e body , but ,
like mos t o f hi s contemporaries , reject s Harvey' s explanatio n o f cir -
culation i n terms o f the hear t bein g a  pump, 120 preferrin g t o constru e
the motio n a s bein g due t o th e productio n o f hea t i n the heart. 121 The
heart i s like a  furnace, o r rathe r like the sun , for i t contains i n its pores
'one o f thos e fire s withou t light', 122 whic h ar e comprise d o f th e firs t
element tha t als o make s up th e sun . I n fact , Descarte s reall y ha d littl e
option bu t to rejec t Harvey' s account . To accep t tha t the motion o f the
blood wa s du e t o th e contractiv e an d expansiv e actio n o f th e hear t
would hav e required providing som e source o f powe r fo r it s pumping
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action, an d i t wa s har d t o conceiv e ho w h e coul d d o thi s withou t
recourse t o non-mechanica l powers , wherea s a t leas t h e ca n poin t t o
phenomena suc h as natural fermentation i n defending his own accoun t
of thermogenetic processes creatin g pressure in the arteries . A s Hatfield
has pointe d out , 'th e episod e wit h Harve y ma y perhap s b e seen a s an
example o f ho w Descarte s picke d an d chose—fro m amon g th e avail -
able description s o f vita l phenomen a an d conception s o f vita l func -
tioning—those most suited for translation int o the mechanistic idiom'. 123

The mos t importan t feature s o f th e circulatio n o f th e bloo d fro m th e
point o f view of Cartesia n psychophysiology , however , i s the fac t tha t
it carrie s th e 'anima l spirits' , whic h i t bear s u p throug h th e caroti d
arteries int o th e brain . Thes e ar e separate d ou t fro m th e bloo d an d
enter th e brai n throug h th e pinea l gland , a t th e centr e o f th e cerebra l
cavities. Thi s i s a  mechanica l procedur e i n tha t th e anima l spirit s ar e
the subtles t parts o f the bloo d an d henc e can b e filtered int o the pinea l
gland throug h pore s to o fin e t o admi t anythin g larger. 124

Having deal t wit h th e heart—th e hea t o f whic h i s the 'principl e o f
life'—and th e circulatio n o f the blood , Descarte s turn s t o th e nervou s
system. Th e nervou s syste m work s b y mean s o f th e anima l spirits ,
which ente r th e nerve s an d chang e th e shap e o f the muscles , whic h i n
turn result s i n th e movemen t o f th e limbs , a n analog y bein g draw n
with th e forc e o f wate r i n fountains . H e set s ou t hi s programm e a s
follows:

I wish t o speak to you first of the fabri c o f the nerves and th e muscles , and t o sho w
you how—fro m th e sol e fac t tha t th e spirit s i n th e brai n ar e read y t o ente r int o
certain o f th e nerves—the y hav e th e abilit y t o mov e certai n member s a t tha t
instant. Then , havin g touche d briefl y o n respiratio n an d othe r suc h simpl e an d
ordinary movements , I  shal l sa y ho w externa l object s ac t upo n th e sens e organs .
After tha t I  shal l explain in detai l al l that happen s in the cavitie s and pore s o f th e
brain, what rout e th e anima l spirits follow there , an d whic h o f ou r function s this
machine ca n imitat e by mean s o f them . For , wer e I  t o begi n wit h th e brai n an d
merely follo w i n orde r th e cours e o f th e spirits , a s I  di d fo r th e blood , I  believe
what I  hav e t o sa y woul d b e muc h les s clear. 125

The pinea l glan d i s als o responsibl e fo r th e discharg e o f th e anima l
spirits t o th e muscle s vi a th e nerves , whic h ar e hollo w tube s wit h a
double membran e continuou s wit h th e brain' s pi a mate r an d dur a
mater.126 I n genera l terms , wha t happen s i s tha t externa l stimul i dis -
place the periphera l ends o f the nerv e fibres , an d a  structura l isomorph
of th e impressio n mad e o n th e sens e organ i s transmitted t o th e brain .
This result s i n change s i n th e pattern s forme d b y the anima l spirit s in
the brain , whic h ca n produc e change s i n th e outflo w o f spirit s t o th e
nerves. At the muscle , a  smal l influx o f spiri t fro m th e nerv e causes th e
spirits alread y there t o ope n a  valv e int o it s antagonist . Spirit s the n
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flow fro m th e antagonis t whic h causes i t t o relax , a s wel l a s causin g
the firs t muscl e t o contract .

Descartes deal s i n tur n briefl y wit h th e contro l o f breathing , swal -
lowing, sneezing , yawning , coughing , an d excretion , befor e turnin g
to 'automati c motions' , whic h w e shal l loo k a t below . H e the n deal s
with th e externa l senses , concentrating o n vision , befor e turnin g t o a n
account o f th e interna l senses , wher e h e attempt s no t onl y t o explai n
traditional area s suc h as imaginatio n an d memor y i n corporea l terms ,
but als o provides a  sketch o f variou s temperaments i n terms o f animal
spirits. Th e treatmen t o f th e latte r simpl y translate s variou s tempera-
ments an d humour s int o thei r suppose d microscopi c correlat e i n a n
intuitive bu t extraordinaril y simplisti c way . Fo r example , generosity ,
liberality, an d lov e ar e attribute d t o abundanc e o f anima l spirits ;
confidence and courage are attributed to strong or coarse animal spirits;
promptness, diligence , an d desir e ar e attribute d t o unusuall y agitate d
animal spirits ; tranquillit y is attribute d t o th e exceptionall y unifor m
action o f animal spirits; on th e othe r hand , malice is attributed t o lac k
of anima l spirits , timidity t o wea k anima l spirits , tardines s t o la x spir -
its, an d s o on. 127 Various condition s suc h a s sneezin g and vertig o ar e
explained i n a  similarly primitive way, a s i s the differenc e betwee n th e
sleeping an d th e wakin g state : th e brai n i n a  wakin g stat e i s charac -
terized as having all its fibres tense and it s animal spirit s strong, whereas
the sleepin g brai n i s characterize d a s havin g la x fibres. 128

Some part s o f Descartes ' accoun t d o g o beyon d thi s simplisti c pic-
turing of micro-corpuscularian mechanisms, however , and memory , for
example, i s give n a  rathe r mor e elaborat e an d interestin g treatment .
What memor y does , i n Descartes ' account , i s t o enabl e previou s rep -
resentations o n th e pinea l glan d t o b e forme d again , withou t th e ex -
istence o f th e object s to whic h the y correspond. 129 Descartes ' accoun t
of bot h storag e an d retrieva l o f memor y i s organize d aroun d eas e o f
accommodation t o a  mechanisti c model , an d thi s dictate s wha t ques -
tions h e i s an d i s no t concerne d with . H e show s n o interes t a t al l i n
the traditiona l practica l question s o f memor y whic h ha d dominate d
sixteenth-century discussions , which centre d aroun d mnemonics 130; but
nor doe s he show much interest in the details of localization of memory,
which ha d playe d suc h a  crucia l rol e no t jus t i n the anatomica l tradi -
tion bu t i n the lat e Scholasti c treatmen t o f memory also . Rather , h e is
concerned wit h ho w memor y i s stored, an d th e accoun t h e offer s ha s
two distinctiv e features. First , just a s in his account o f visual cognition ,
no resemblanc e betwee n experienc e an d memor y i s required, an d thi s
gives th e accoun t a  significan t degree of flexibility . Descarte s doe s no t
require tha t th e pinea l patterns—ideas—b e store d separatel y an d
faithfully, bu t jus t i n a  way tha t enables the ide a t o b e presented again
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on th e pinea l gland. An d thi s suggests a  dispositiona l model , i n whic h
patterns ar e store d onl y implicitl y and d o no t hav e t o b e kep t i n th e
same for m betwee n experiencin g an d remembering. 131 Secondly , stor -
age and retrieva l are accounted fo r in exclusively physical terms. Storage
is effecte d throug h bendin g an d rearrangin g o f brai n filaments , an d
retrieval i s helped b y repetitio n o f recall . A n analog y i s drawn wit h a
linen cloth whic h ha s severa l needles repeatedl y passe d throug h i t (see
Fig. 7.i9). 132 Th e hole s i n th e clot h wil l mostl y remai n ope n afte r th e
needles hav e bee n withdrawn , bu t thos e tha t d o no t wil l still  leav e
physical trace s whic h ca n easil y b e reopened . Th e importanc e o f thi s
is tha t th e associativ e basi s o f Descartes ' accoun t o f recal l ca n b e
captured, a s tota l recal l a s a  resul t o f partia l inpu t ca n b e accounte d
for: 'i f I  see two eye s with a  nose , I  a t onc e imagin e a  forehea d and a
mouth an d al l the othe r part s o f a face , because I am unaccustome d t o
seeing th e forme r withou t th e latter'. 133

There i s a  significan t degree of sophisticatio n i n Descartes ' accoun t
of memory , and rea l work i s being done a t the reductiv e level here. But
the greates t sophisticatio n i s achieved—no t surprisingly , give n th e
attention h e ha s alread y devote d t o th e phenomenon—i n hi s accoun t
of vision . Here h e provide s a  detaile d accoun t o f ocula r anatom y an d
physiology, showin g ho w th e len s refract s ligh t rays , ho w it s shap e
is adjusted , an d ho w th e siz e o f th e pupi l i s adjuste d t o contro l th e
amount o f ligh t entering. 134 Thi s accoun t include s a  comprehensiv e
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theory o f ho w shape , position , an d distanc e ar e gauged . Th e mos t
challenging o f these questions i s distance perception, an d i n the cours e
of L'Homme,  Descarte s offer s fou r criteria 135 b y whic h w e ar e awar e
of distanc e i n visua l perception. Th e firs t tw o o f these—distinctness of
outline o r o f colour , an d inferenc e o f siz e fro m pas t experience—ar e
traditional. Bu t the thir d an d fourt h ar e not . Th e thir d i s the degre e of
curvature o f th e lens : i t i s a  matte r o f elementar y optic s tha t th e len s
must b e flatte r th e mor e distan t th e object , an d sinc e th e shap e o f th e
lens is controlled b y the lens' s muscles , which i n turn ar e controlled b y
the degre e t o whic h th e pore s admittin g spirit s t o th e nerve s whic h
control thes e muscle s ar e open , ther e wil l b e a  significan t differenc e
between focu s o n clos e an d o n distan t objects . How w e ar e awar e o f
this differenc e i s no t specified , an d Descarte s simpl y tell s u s tha t 'th e
soul wil l b e abl e t o kno w th e distance'. 136 Note , however , tha t eve n
though th e image s o n th e retin a ar e two-dimensional , wheneve r w e
look i n a  particular directio n we have available a number o f such two -
dimensional representation s dependin g on how w e focus th e len s of the
eye, and this series of two-dimensional images provides us with snapshot s
of differen t depths , a s it were. So we have access to a  three-dimensional
representation b y mean s o f a  serie s o f two-dimensiona l images .

The othe r mean s o f determinin g distance i s the mos t ingenious , and
the mos t importan t o f the m al l fro m th e poin t o f vie w o f mechanism.
The criteria just mentioned simpl y tell us how we judge distance, withou t
explaining ho w i t is possible i n the firs t place that w e migh t se e things
with whic h w e ar e no t i n contact . Mechanis m restrict s al l actio n t o
contact action , an d thi s is , a t leas t i n th e firs t instance , a  proble m fo r
distance perceptio n suc h a s tha t whic h occur s i n vision . Naturalis m
had n o such difficulty, an d i n Kepler's Neoplatonically and Hermetically
inspired account , fo r example, phenomen a suc h as light and magnetis m
provide paradigmati c example s o f way s i n whic h a  bod y ca n exercis e
influence throughou t th e cosmos . Th e actio n o f a body i s not restricte d
to th e spatia l regio n define d b y th e boundarie s o f tha t bod y i n thi s
naturalistic account , bu t o f cours e i t i s i n mechanism . Consequently ,
on a  mechanis t account , th e onl y thin g tha t ca n ac t o n ou r sens e
organs i s a  bod y immediatel y i n contac t wit h it . No w i n a  plenu m
everything act s o n everythin g els e instantaneously , an d everythin g is
connected wit h everythin g els e indirectl y i f no t directly , s o ther e i s a
sense in which thing s that we are no t i n direc t contac t wit h ca n never-
theless affec t u s immediately . Bu t ho w d o w e accoun t fo r th e phe -
nomenology o f distanc e perception ? I n visua l perception , w e no t onl y
see distan t things , w e se e them (withi n limit s o f precision ) a s bein g a t
a particula r distance: how i s this possible when ou r eye s are stimulated
simply b y corpuscle s i n contac t wit h them ? Here th e fourt h criterion ,
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Descartes' theor y o f th e eye' s 'natura l geometry' , i s crucia l becaus e i t
is designed t o tel l us how somethin g i n contact with th e eye can convey
information abou t th e distanc e o f it s source . Descarte s compare s ou r
distance visio n t o a  blin d ma n holdin g ou t tw o stick s s o tha t the y
converge o n a n objec t (Fig . 7.20), an d calculatin g th e distanc e o f th e
object fro m th e bas e angle s o f th e triangl e s o formed , wher e th e bas e
is simply the distanc e betwee n th e stick s in the man' s hands . Th e blind
man doe s no t kno w th e length s o f the sticks , bu t h e can calculat e this
by mean s o f a  'natura l geometry ' fro m th e lengt h o f th e bas e an d th e
base angles . Analogously with th e eye s (Fig. 7.21): here the bas e angles
are give n b y th e angle s a t whic h th e ligh t ray s strik e th e eye , an d a n
apparently innat e 'natura l geometry ' enable s u s t o calculat e th e dis -
tance o f th e objec t i n th e sam e wa y tha t th e blin d ma n does . Thi s
doctrine, whic h i s full y i n accor d wit h th e accoun t o f th e natur e o f
light an d it s actio n offere d i n L e Monde,  secure s bot h th e restrictio n
of al l influence t o contac t action , an d th e possibility of genuine distance
vision.

Automata an d Perceptua l Cognitio n

Having show n i n th e firs t par t o f L e Monde  ho w a  mechanisti c con -
ception o f matter can underpin one part of the corporeal realm , including
even such apparently intractabl e phenomena a s fire and light , Descarte s
was concerned in L'Homme t o show that i t also underpinned the othe r
part, organi c bodies . On e wa y i n which he hope s t o achiev e this i s by
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providing detail s o f th e mechanism s b y which sensor y excitations an d
subsequent movement s occur . Anima l spirit s pla y a  ke y rol e here , fo r
the whole sensory and moto r proces s works i n terms of animal spirits ,
carried in the nerves , reaching th e brai n and bein g sent fro m th e brai n
to externa l members . The mechanis t construa l o f the nerve s as tubes is
straightforward, bu t th e introductio n o f animal spirits may see m more
problematic.

In the Galeni c tradition , th e ide a o f nerves acting in their moto r an d
sensory function s by means of a  subtl e flui d wa s commonplace, 137 an d
there ha d eve n bee n earlie r attempt s t o mechaniz e thi s account , mos t
notably i n th e wor k o f th e sixteenth-centur y naturalis t Telesio , wh o
had mad e th e anima l spirit s completel y corporea l an d ha d envisage d
them movin g throug h hollo w tube-lik e nerves . Bu t th e role s o f th e
various kinds of 'spirits' were complex, an d makin g them materia l was
not suc h a  straightforwar d procedure. 138 Th e troubl e wit h anima l
spirits was that they had a  rather complicate d history and were expected
to d o a  larg e number o f things. 139 I n medieva l and renaissanc e discus-
sions, fo r example , anima l spirit s wer e ofte n use d t o bridg e th e ga p
between the sou l and th e body . I t was commo n t o se e spirit treate d a s
matter whic h i s s o tenuou s tha t i t ha s becom e soul , an d therefor e
sentient, o n th e on e hand , an d o n th e othe r t o se e i t treate d a s sou l
which i s s o gros s a s t o hav e becom e matter . A s Telesio pointe d out ,
whichever wa y on e argues , th e implicatio n i s tha t ther e i s onl y a
difference o f degre e betwee n min d an d matter ; an d i n tha t cas e th e

2-77



A Ne w Syste m o f th e World , 1630-163 3
notion o f spiri t i s superfluous , sinc e it s functio n i s t o connec t tw o
qualitatively differen t categories , bu t th e ver y fac t tha t i t ca n bridg e
them show s tha t the y ar e no t qualitativel y differen t afte r all . Conse -
quently, Telesio does not us e the term 'spirit ' as a bridging concept, bu t
to develo p a  for m o f naturalis m in whic h everythin g i s bot h sentien t
and extended , an d hi s approac h i s designed to accoun t fo r centralized
systems o f activity , particularly people an d animals . By means o f these
spirits, Telesio' s ai m i s t o accoun t fo r th e organi c unit y o f nearl y al l
human function s an d activities , bot h bodil y an d mental .

Given this background , i t migh t see m that the ris k Descartes faces i s
that o f accountin g fo r to o muc h b y corporea l means , an d ultimatel y
making the soul corporeal. Bu t the problem was, I  suggest, quite differen t
from this . Man y psychophysiologica l function s had alway s bee n con -
strued corporeally . I t wa s par t o f th e medieva l Christia n traditio n
that th e sou l could no t b e localized, but i t was widel y accepted i n thi s
tradition tha t th e function s o f th e min d coul d be.' 40 Ventricular ac -
counts, fo r example , persisted throughout th e Middle Ages and, despit e
strong criticis m b y Vesalius , continue d t o b e th e dominan t theor y o f
cerebral localizatio n of menta l function s throughout th e sixteent h an d
seventeenth centuries . Indeed , ther e wa s eve n a n orthodo x tradition ,
dating bac k t o th e Churc h Fathers , o f construing though t i n corporea l
terms, a tradition which the 'theologians and philosophers' wh o compiled
the sixt h se t o f objection s t o Descartes ' Meditationes,  describ e explic -
itly an d approvingl y a s th e 'sou l thinkin g . .. by mean s o f corporea l
motions'.141 Descartes ' ai m wa s t o sho w tha t a  numbe r o f psycho -
physiological function s that  ha d always  been  recognized  a s being  cor-
poreal coul d b e accounte d fo r i n a  wa y whic h di d no t rende r matte r
sentient. H e di d no t ris k accountin g fo r to o muc h b y corporeal mean s
because h e completel y reject s th e ide a o f matte r bein g sentient , an d
because n o on e i n thi s er a woul d hav e though t th e min d reducibl e to
inert matter. 142 I t woul d simpl y hav e bee n unimaginabl e to hi m tha t
one's fre e wil l an d reflectio n on one' s ow n cognitiv e states , fo r exam -
ple, could b e captured physiologically . This i s clear fro m Par t V  of th e
Discours, where , i n summarizin g L'Homme, Descarte s maintain s tha t
there ar e two way s i n which we can distinguis h betwee n huma n beings
and animals . First , huma n being s have language , wherea s animal s d o
not, whic h 'show s not only that animals have less reason than men, bu t
that the y have none a t all'. 143 Secondly, because we have reason, whic h
is a  'universa l instrument' , w e ca n respon d t o a n infinit e variet y o f
circumstances, whereas animals 'require some particular dispositio n fo r
every particula r action'. 144

What i s original about Descartes ' projec t i s not tha t i t construe s the
faculties i n corporeal terms, for they had traditionall y bee n so construed,
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but to sho w tha t construing them i n corporeal term s di d not contradic t
the centra l tene t o f mechanis m tha t matte r wa s inert . Th e questio n i s
whether thi s result s i n a  reductiv e o r a n eliminativis t accoun t o f th e
organic. I s Descartes' poin t tha t th e explanatio n o f the constitutio n o f
organic bodies i s different fro m tha t usuall y given, o r i s it that organi c
bodies themselves are completely different fro m ho w we normally thin k
of them ? Is he saying that th e structur e an d behaviou r o f bodie s are t o
be explained i n the same way that we explain the structure and behaviour
of machines , o r tha t bodie s actuall y ar e machines ? Doe s h e wan t t o
show ho w ( a for m of ) genuin e cognitio n occur s i n animal s an d tha t
this ca n b e capture d i n mechanisti c terms , o r doe s h e wan t t o sho w
that cognitio n doe s no t occu r a t all , tha t instead  o f a  cognitive proces s
we hav e a  merel y mechanica l one ? I n short , doe s h e wan t t o explai n
animal cognitio n o r explai n i t away?

Crucial t o Descartes ' compariso n o f psychophysiologica l function s
with th e working s o f machines i s his accoun t o f automati c movement ,
where sensory input is directly correlated with moto r response , a category
of movemen t tha t include s bot h refle x movemen t an d habitua l re -
sponse.145 A n exampl e o f thi s i s th e cas e o f th e man-machin e i n Fig .
7.2.2.. His foot , B , is next to a  fire, A, and becaus e the part s o f fire move
very swiftl y the y displac e th e are a o f ski n tha t the y touch , pullin g th e
end of the thread c  which i s there. When thi s is pulled the pore de , which
is locate d i n th e brai n wher e th e threa d terminates , i s opene d simul -
taneously, jus t a s happen s whe n on e pull s a  cor d an d th e bel l a t th e
other en d ring s simultaneously . Th e entranc e t o th e por e d e bein g
opened, th e anima l spirit s from cavit y F  enter an d ar e carrie d throug h
it, 'par t into the muscle s that serv e to withdra w thi s foot fro m th e fire,
part int o thos e tha t serv e to tur n th e eye s and hea d t o loo k a t it , and
part int o thos e tha t serv e t o advanc e th e hand s an d ben d th e whol e
body to protec t it'. 146 Such automatic motio n i s completely mechanical ,
and Descarte s a t on e poin t compare s th e mechanica l contro l o f mus -
cular motio n t o th e operation s o f a  churc h organ :
If yo u hav e eve r ha d th e curiosit y t o examin e th e organ s i n ou r churches , yo u
know ho w th e bellow s push ai r into receptacle s called (presumably fo r this reason)
wind-chests. An d you kno w ho w th e ai r passes fro m ther e into on e o r other o f the
pipes, dependin g o n ho w th e organis t move s his fingers on th e keyboard . Yo u can
think o f ou r machine' s hear t an d arteries , whic h pus h th e anima l spirit s int o th e
cavities o f its brain , as being like the bellows , which pus h ai r int o th e wind-chests ;
and o f externa l objects , whic h stimulat e certain nerve s and caus e spirits containe d
in the cavities to pass into particula r pores, a s being like the fingers of the organist ,
which pres s certain keys and cause the air to pass from th e wind-chests t o particular
pipes. No w th e harmon y o f a n orga n doe s no t depen d o n th e externall y visibl e
arrangement o f pipes o r o n th e shap e o f the wind-chest s or othe r parts . I t depends
solely o n thre e factors : th e ai r tha t come s fro m th e bellows , th e pipe s tha t mak e
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the sound , an d th e distributio n o f ai r i n th e pipes . I n jus t th e sam e way , I  would
point out , th e function s w e ar e concerne d wit h her e d o no t depen d a t al l o n th e
external shap e o f th e visibl e part s tha t anatomist s distinguis h i n th e substanc e of
the brain , o r o n th e shap e of th e brain' s cavities , bu t solel y on thre e factors : th e
spirits tha t com e fro m th e heart , th e pore s o f th e brai n through whic h the y pass ,
and th e wa y i n whic h thes e spirit s ar e distribute d i n thes e pores. 147

The orga n simpl y produce s th e musi c a s a  resul t o f a n input : i t doe s
not represen t th e note s t o itself , i n th e wa y tha t th e organis t might .
Is ther e an y indicatio n i n Descartes ' discussio n tha t h e intend s hi s
account o f automatic motio n t o b e a ful l accoun t o f the functionin g of
corporeal faculties ?

We mus t distinguis h her e betwee n fou r kind s of case : ( i ) a  stimulus
which result s i n a n immediat e moto r respons e an d whic h require s n o
representation, (2. ) a  stimulu s whic h result s i n a n immediat e moto r
response bu t whic h require s recognition o f the stimulus , (3 ) a  stimulu s
which result s i n a  delaye d moto r response , an d (4 ) a  stimulu s whic h
results in no motor response . The response of an organ to the depression,
of th e key s an d th e pumpin g o f th e bellow s i s o f th e firs t kind , as i s
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the cas e o f th e man-machin e i n Fig . 7.2.2, , wher e th e respons e t o th e
pain seem s t o b e completel y automatic . Indeed , i t i s unclea r whethe r
the process tha t Descarte s describes in this case even involves the pineal
gland.148 I n the illustratio n o f automati c motio n i n Fig . 7.22 , i t i s very
tempting t o constru e th e cavit y F  as th e pinea l gland , bu t th e illustra -
tion i s not Descartes ' ow n but one drawn for the posthumously published
text, s o we cannot plac e too muc h weigh t o n how things appea r i n the
illustration. Mor e importantly , Descarte s neve r talk s abou t th e pinea l
gland bein g a  cavity , wherea s h e tell s u s explicitl y that F  i s a  cavity ;
this suggests on e of the cerebral ventricle s rather tha n th e pineal gland ,
which i s wha t w e woul d expec t i f th e pinea l glan d i s th e surfac e o n
which thing s ar e represente d an d i f th e automati c respons e t o bein g
burned, whic h ha s t o b e automati c an d immediat e i f i t i s to b e effec -
tive, involve s n o representation .

But Descartes allow s th e othe r thre e kind s of case , whic h d o involv e
the pinea l gland , i n animals . Wha t happen s i n thes e thre e latte r case s
is that th e stimulu s i s represented to th e cognitiv e organ s i n some way .
Take cas e (4) : there ar e a  numbe r o f instance s i n whic h Descarte s
describes th e operatio n o f facultie s suc h a s memory , wher e ther e i s a
sensory inpu t bu t n o moto r outpu t a t all . Suc h case s see m t o b e
straightforwardly cognitive : i t i s difficul t t o kno w ho w on e woul d
describe them otherwise . Cas e (3) , where th e need to stor e th e stimulu s
in som e for m arises , i s not explicitl y mentioned, bu t ther e i s no reaso n
to thin k tha t Descarte s exclude d it , especiall y sinc e i t require s onl y a s
much a s (4) . Case (2 ) involves a sensory inpu t an d a n immediat e moto r
output, bu t becaus e it requires recognition , i t involves a representatio n
of the stimulus . I t i s in fac t difficul t t o se e how animal s could no t hav e
representations i f we ar e t o tal k abou t visua l cognition, fo r i f they ar e
going t o engag e i n visua l discriminatio n the n surel y the y mus t hav e
some wa y o f pickin g thing s ou t visually . The anima l coul d respon d
directly to th e corpuscula r actio n tha t makes u p ligh t withou t actuall y
seeing anything , a s a  genuin e machin e might , bu t thi s i s no t ho w
Descartes describe s th e visua l process i n automat a eithe r i n thi s lette r
or i n L'Homme. I n L'Homme, h e tells us that the 'figure s trace d i n the
spirits on the [pineal ] gland, where the sea t o f imagination an d commo n
sense is , should b e taken t o b e ideas, tha t is , to b e the form s or image s
that th e rationa l sou l wil l conside r directl y when, bein g unite d t o thi s
machine, i t will imagine or wil l sense an y object'. 149 Thi s indicate s tha t
there ar e representation s o n th e pinea l glan d o f th e automaton , bu t
Descartes i s clea r tha t th e automato n ha s n o awarenes s o f the m a s
representations. H e tell s one correspondent tha t i t is wrong t o suppos e
that 'animal s se e jus t a s w e do , tha t is , ar e awar e o r kno w tha t the y
see.' O n th e contrary ,

281



A Ne w Syste m o f th e World , 1630-163 3
animals d o no t se e as w e d o whe n w e ar e awar e tha t w e see , bu t onl y a s w e d o
when ou r min d i s elsewhere . I n suc h a  cas e th e image s o f externa l object s ar e
depicted o n ou r retinas , an d perhap s th e impression s tha t the y make i n th e opti c
nerves caus e ou r limb s t o mak e variou s movements , althoug h w e ar e quit e un -
aware o f them . I n suc h a  cas e w e to o mov e jus t lik e automata. 150

The abilit y t o reflec t upo n o n one' s cognitiv e representation s i s a
necessary condition fo r judgement on them an d Descarte s rules out th e
possibility of such states i n animals , for thi s is part o f what i s involved
in the actio n o f the rational soul . Although the problem i s not confined
to perception—animal s have memory, imagination , perceptua l powers ,
and, a s we saw in the Regulae,  eve n a kind of ratiocinative process (no t
guided b y 'th e ligh t o f nature') , an d passions , a s w e shal l se e later —
perceptual cognitio n i s clearl y th e ke y t o th e question , an d i t i s here
that Descarte s provide s mos t details . Wha t for m woul d suc h percep -
tion without awarenes s take? How coul d an organism have—and, more
importantly, ac t upon—representation s withou t a n awarenes s o f these
representations? The answe r lies , if anywhere, in the firs t chapter o f Le
Monde, fo r no t onl y i s i t establishe d ther e tha t visua l perceptio n re -
quires nothing ove r and abov e corporeal organs , bu t w e ar e also given
some account o f what such visual perception withou t awarenes s would
consist in .

When w e looked a t L e Monde  abov e I  lef t on e questio n t o on e side,
that o f the relation between th e physical agitatio n o f matter tha t results
in a  stimulation o f the eye , an d th e visua l cognition tha t w e hav e a s a
result o f this . Thi s i s the questio n t o whic h w e no w turn . I n chapte r
i o f Le Monde,  Descarte s offer s a n accoun t o f visual cognitio n which ,
on th e fac e o f it , coul d no t b e furthe r fro m tha t whic h h e se t ou t i n
the Regulae.  Simplifying somewhat , i n the Regulae  hi s account focuse s
on gettin g th e 'perceptual ' par t o f perceptual cognitio n right , wherea s
here he concentrates o n the 'cognition ' side of the question. The account
of cognitio n i n th e Regulae  i s little more tha n a  mechanis t reworkin g
of medieva l facult y psychology : th e perceptua l proces s involve s
stimulation of the externa l sens e organ, whic h in turn convey s motions
or 'agitations ' t o th e commo n sense , an d the n t o th e memor y an d
finally the imagination. The accoun t presented i n the first chapter o f Le
Monde i s quite differen t fro m this . Perceptua l cognition i s not though t
of i n causa l terms , an d i t i s no t though t o f a s a  multi-stag e process .
Rather, th e treatmen t focuse s o n th e questio n o f ho w w e ar e abl e t o
respond t o certai n propertie s o r event s a s information .

The traditiona l Aristotelia n accoun t ha d focuse d o n th e cognitio n
side o f th e question , an d it s treatmen t o f th e perceptua l proces s wa s
subordinated t o thi s i n a s much a s i t was conceive d in teleological and
functional terms . I t wa s assume d fro m th e outse t tha t w e hav e th e
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sense organ s w e d o becaus e the y naturall y displa y t o u s the natur e o f
the world , an d th e accoun t o f wha t occur s i n perceptio n i s shape d
around this . So , the task wa s to understand how, given that (i n optimal
circumstances) ou r perceptua l imag e o f th e worl d exactl y resemble s
how th e world actuall y is, the perceptual process works s o as to secur e
such a  resemblance . Th e accoun t o f th e physica l an d physiologica l
processes involve d i s strictl y constraine d b y a n understandin g o f th e
function o f sens e perception . Th e doctrin e that , i f genuinel y veridical
perceptual cognitio n i s to tak e place , the n wha t w e grasp i s something
exactly resemblin g the object , provide s th e basi s o n whic h w e subse -
quently as k question s abou t wha t kin d o f physica l an d physiologica l
processes ar e involved . Now on e reaso n wh y th e Aristotelia n accoun t
of perceptio n cam e t o fal l apar t a t th e beginnin g of th e seventeent h
century wa s tha t it s accoun t o f th e processe s involve d i n perceptua l
cognition, particularl y in respect to th e optic s o f vision, wa s show n t o
be flawed , an d flawe d i n a  wa y tha t coul d no t b e easil y correcte d
within the confines o f the general understanding of vision. Kepler showed
decisively i n hi s A d vitellionem  (1604) , fo r example , tha t th e visua l
image i s formed o n th e retin a an d no t i n th e crystallin e humour, an d
that i t is an inverted image. Kepler restricts his attention t o the formation
of the retina l image, telling us that what happen s after thi s is something
quite differen t fro m th e questio n tha t h e i s dealing with.151 The thrus t
of hi s argumen t seem s t o b e tha t th e importan t thin g i s to ge t the de -
tails o f the optica l an d physiologica l processe s right , an d perhap s tha t
other question s abou t th e natur e an d functio n o f perception wil l the n
fall int o place. For someone wh o wanted to build mechanism int o these
processes, i t woul d see m eve n mor e imperativ e t o le t th e natur e an d
function o f perceptio n depen d o n one' s accoun t o f th e physica l an d
physiological processes , rathe r tha n th e othe r wa y around—Hobbes '
account i n hi s 'Littl e Treatise ' (ca . 1630 ) i s a  goo d exampl e o f a  cas e
where th e natur e o f perceptio n i s suppose d simpl y to follo w o n fro m
a causa l story about the perceptua l process , wher e the restrictio n o f all
processes t o contac t actio n i s the paramoun t consideration. 152

Yet i n th e firs t chapte r o f L e Monde,  wher e Descarte s i s abou t t o
introduce a  mechanisti c cosmolog y an d theor y o f light , virtuall y th e
first thing he does i s to sugges t that we conceive of visual cognition no t
in term s o f th e mechanical-causa l proces s involve d in perception , bu t
as a  single unified ac t o f comprehension. I n the Regulae,  Descartes ha d
worked wit h a  visua l model , fo r eve n thoug h perceptua l informatio n
does no t tak e th e for m o f image s resemblin g what the y represent , bu t
rather takes th e for m o f etched line s on a  two-dimensional surface , th e
means o f representatio n are stil l pictorial . We ar e no w presente d with
a completel y differen t non-pictoria l type o f model , a  linguisti c one :
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Words, a s you wel l know, bea r n o resemblanc e to th e things the y signify , an d ye t
they mak e u s thin k o f thes e things , frequentl y eve n withou t ou r payin g attentio n
to th e soun d o f the word s o r t o thei r syllables . Thus i t ma y happe n tha t w e hea r
an utteranc e whos e meanin g w e understan d perfectl y well , bu t afterward s w e
cannot sa y i n wha t languag e i t wa s spoken . No w i f words, which signif y nothin g
except b y human convention , suffic e t o make us think o f things to whic h they bear
no resemblance, then why should nature not also  have established some sign whic h
would mak e u s hav e th e sensatio n o f light , eve n i f th e sig n containe d nothin g i n
itself whic h i s simila r t o thi s sensation ? I s i t no t thu s tha t natur e ha s establishe d
laughter an d tears , t o mak e u s rea d jo y an d sadnes s o n th e face s o f men? 153

There i s on e respec t i n whic h th e linguisti c mode l ha s immens e ad -
vantages ove r the pictorial model of the Regulae. Rules iz and 1 4 were
primarily concerned wit h ho w visua l information i s conveyed, and th e
causal accoun t o f th e transmissio n o f ligh t an d th e perceptua l proces s
offered ther e i s on e i n whic h mechanis m provide s th e guidance ; bu t
Descartes als o ha d t o dea l with the question o f how visua l informatio n
is represented , an d her e h e i s o n weake r ground . A  commitmen t t o
mechanism, combine d wit h a n attemp t t o rende r mathematica l op -
erations completel y clea r an d distinc t b y construin g the m i n term s of
operations o n lin e lengths , constraine d hi m to argu e tha t whateve r w e
can perceiv e ca n b e represente d b y two-dimensiona l arrangement s o f
line lengths. As we have seen, this is hopelessly implausible . By the tim e
of L e Monde,  however , Descarte s ha s realize d tha t ther e ar e immens e
problems wit h th e attemp t t o legitimat e mathematica l operation s i n
this way , an d h e abandons thi s highly problematic constrain t here . But
if th e proble m o f representatio n canno t b e solve d b y two-dimensiona l
figures o f potentiall y infinit e complexity , ho w ca n i t b e solved ? Lan -
guage fit s th e bil l perfectly . Give n a  finit e numbe r o f syllables , a n
infinite numbe r o f ideas can b e represented. Moreover , suc h an accoun t
meets th e constrain t o f mechanism , a s woul d hav e bee n generall y
recognized amongs t mechanists . Mersenne , fo r example , i n his detailed
arguments agains t th e Cabbalis t belie f tha t word s signif y th e essence s
of things, explicitly invokes mechanism: the  word is merely a flatus vocis,
a purel y conventiona l sign , an emissio n o f air , whic h ca n b e accounte d
for exhaustivel y i n term s o f acoustic s an d physiology. 154 An d a s w e
have seen , Beeckman , i n hi s diar y entrie s fo r th e secon d hal f o f i6z8 ,
where h e criticizes Kepler's construal o f stellar influenc e alon g th e lines
of verba l warnings , doe s no t s o muc h rejec t th e whol e mode l a s poin t
out tha t i n the cas e o f verba l warnings w e stil l need a n accoun t o f th e
mechanical interactio n betwee n th e caus e an d th e effect .

If w e distinguis h betwee n th e questio n o f ho w perceptua l informa -
tion i s conveyed , an d th e questio n o f ho w perceptua l informatio n i s
represented, then we can see that Descarte s had subordinate d the second
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to th e firs t in the Regulae,  whereas her e he is giving them som e degre e
of independence . H e i s retainin g a  causal-mechanica l mode l fo r th e
first, and advocatin g a  linguistic model for the second. O n the linguistic
model, w e grasp a n ide a i n virtue o f a  sig n which represent s tha t ide a
to us . So , in the cas e o f a  conventiona l linguisti c sign, whe n w e kno w
sufficient English , th e word 'dog ' conveys to u s the idea o f a dog . An d
just a s conventiona l sign s d o no t resembl e wha t the y signify , s o to o
natural sign s d o no t resembl e what the y signif y either . Descarte s tell s
us that ther e i s in natur e a  sig n whic h i s responsible fo r ou r sensatio n
of light , bu t which i s not itsel f light , and which doe s no t resembl e light.
All ther e i s i n natur e i s motion . I n th e cas e o f a  natura l sig n lik e
motion, provide d w e hav e th e abilit y t o recogniz e an d interpre t it ,
when w e grasp motio n wha t i t will convey to u s is light. Ligh t i s what
we wil l experienc e whe n w e respon d i n th e appropriat e wa y t o th e
sign. A s example s o f natura l signs , Descarte s tell s u s tha t tear s ar e a
natural sig n o f sadnes s an d laughte r a  natura l sign o f joy . On e o f th e
things tha t distinguishe s sign s fro m cause s i s that whethe r a  sig n sig -
nifies somethin g t o us—tha t is , whether w e can cal l i t a sign in the first
place—depends o n ou r abilit y t o recogniz e an d interpre t th e sign , an d
it is this ability on our part tha t makes the signs what they are. Causatio n
is clearly different fro m this , for causes do no t depen d i n any way upo n
our abilit y t o recogniz e them . Th e questio n is , wha t make s natura l
signs, signs? It cannot be , or cannot merel y be, something i n nature, fo r
something cannot b e a sign for us unless we can recognize it , so it must
be somethin g i n u s that make s tears , o r laughter , o r a  particula r kin d
of motio n int o signs . Thi s somethin g i n u s mus t b e a n acquire d o r a n
innate capacity ; an d Descartes ' vie w i s tha t i t i s a n innat e capacit y
which, i t wil l turn out , Go d ha s provide d u s with. Ther e woul d b e no
natural sign s unles s w e ha d th e capacit y t o recogniz e the m a s such .

One questio n whic h arise s her e i s whethe r suc h innat e capacitie s
are par t o f ou r corporea l organ s o r ou r minds . On e onl y ha s t o not e
the fac t tha t automat a ar e abl e t o see , tha t is , perceive light, wherea s
disembodied mind s ar e not , t o recogniz e tha t th e capacit y t o gras p
various kinds of translational and rotar y motio n a s light must naturally
reside in corporeal organs . Descartes never suggests that automata canno t
respond t o natura l signs ; indeed, suc h function s a s nutritio n i n highe r
animals, wher e th e appropriat e kin d o f foo d ha s t o b e sough t ou t
visually or olfactorily , clearly require such recognitional capacities . An d
if w e d o no t conceiv e o f th e capacit y t o 'decode ' natura l sign s a s
something buil t into corporeal organs , then i n the case of human beings
we will have to make the mind responsible for this. Such a move would
be a  disaster , fo r t o d o thi s i s merel y t o introduc e wha t ca n onl y b e
called a  decodin g homunculu s (perhap s t o replac e a  mor e traditiona l
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seeing homunculus), and then we have to ask in turn o f this homunculu s
what it s decodin g capacit y derive s from, s o tha t w e woul d soo n fin d
ourselves i n a n infinit e regress , havin g t o postulat e ye t anothe r
homunculus to explai n the decodin g abilit y of the first one, an d s o on .
Descartes' accoun t wa s indee d interprete d i n thi s wa y b y som e o f hi s
successors, an d i t wa s o n th e basi s o f suc h a n interpretatio n tha t
Malebranche wa s late r led to rejec t th e linguistically-modelle d account
of perceptua l cognition altogether. 155 Bu t the interpretatio n tha t I  have
offered i s fa r simple r an d mor e consonan t wit h wha t I  take t o b e hi s
overall programm e o f explaining, rather tha n explainin g away , anima l
cognition.

In sum , ther e i s an elemen t of reciprocit y i n perceptua l cognitio n a s
linguistically modelle d whic h w e d o no t fin d i n th e causal-mechanica l
account. Th e linguisti c mode l enable s u s t o gras p wha t perceptua l
understanding consist s in , wherea s th e causal-mechanica l accoun t de -
scribes wha t physical-cum-physiologica l processe s mus t occu r i f thi s
understanding i s t o tak e place .

This ide a o f ther e bein g tw o complementar y level s o f descriptio n
involved whe n accountin g fo r perceptua l cognitio n i s somethin g tha t
we find in a  related context, music , and indee d i t may hav e been in his
reflections o n music that Descarte s cam e to se e that a causal-mechanical
story wa s no t sufficien t t o accoun t fo r som e aspect s o f cognition .
Mersenne ha d bee n tryin g t o explai n an d ran k consonance s i n term s
of th e overton e series , tha t is , tha t serie s o f tone s whic h naturall y
accompany a sound and determine it s timbre.156 Since these tones seemed
to correspon d t o wha t man y researcher s i n acoustics , an d musicians ,
took t o b e a  natura l orderin g o f degree s o f consonance—th e octave ,
the fifth, the fourth , the majo r third , mino r third , etc.—i t seeme d tha t
something purel y physica l could explai n sensory-aestheti c differentia -
tions. I n th e correspondenc e wit h Mersenn e o n musi c i n 163 0 an d
1631, Descarte s no t onl y completel y reject s an y reductio n o f music t o
the sound s makin g i t up , bu t als o reject s an y attemp t t o accoun t fo r
phenomena suc h a s consonanc e i n purel y acousti c terms :

As regards the sweetnes s o f consonances w e must distinguis h two questions : what
makes them simpler and more accordant , and wha t make s them mor e agreeabl e to
the ear . As far a s what make s them mor e agreeabl e i s concerned, thi s depend s o n
the place s wher e the y ar e employed ; and ther e ar e place s wher e eve n diminishe d
fifths an d othe r dissonance s are stil l mor e agreeabl e than consonances , s o tha t i t
is no t possibl e t o sa y absolutel y whethe r on e consonanc e i s mor e agreeabl e tha n
another.157

The poin t is reinforced i n another letter , when he complains to Mersenne
that 'i n askin g me ho w muc h on e consonanc e i s mor e agreeabl e than
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another, yo u anno y m e a s muc h a s i f you wer e t o as k m e ho w muc h
more agreeabl e I  fin d eatin g fis h tha n eatin g fruit'. 158 Descarte s i s
concerned t o mak e a  distinctio n betwee n tw o kind s o f project , on e
which rank s th e interval s i n term s o f thei r positio n i n th e overton e
series, something whic h ha s a  physical-arithmetical basis, an d th e othe r
which explain s th e effec t o f variou s interval s i n term s o f thei r func -
tional rol e i n a  piec e o f music. 159 I n thi s h e i s surel y right. 160 Bu t th e
more genera l poin t t o whic h I  wan t t o dra w attentio n i s hi s genera l
awareness o f th e nee d fo r tw o differen t kind s o f treatment . Ther e i s a
level a t whic h w e ca n describ e wha t i s involve d i n understandin g a
piece o f music , an d ther e i s a  differen t leve l a t whic h w e ca n describ e
the mechanis m b y whic h w e respon d t o sounds .

Now understandin g languag e an d understandin g a  piec e o f musi c
involve th e intellect : thes e ar e no t thing s tha t anima l automat a ar e
capable of . An d a t thi s poin t w e mus t bea r i n mind tha t th e linguisti c
modelling o f perceptua l cognitio n i s jus t a n analogy . Fo r animal s ar e
as capabl e o f perceptua l cognitio n a s w e are , an d the y d o no t hav e
intellects. Th e ide a tha t ther e ar e tw o level s of descriptio n appropriat e
to accountin g fo r perceptua l cognitio n applie s t o animal s a s wel l a s
humans, an d therefor e make s n o essentia l referenc e t o th e intellect .
There ar e form s o f visua l understanding—visua l recognition , visua l
discrimination—in whic h animal s engage . Thes e ca n b e characterized
in purel y causal-mechanica l terms , bu t the y ca n als o b e characterized
in a  differen t wa y whic h i s appropriat e t o describin g th e exercis e o f
higher-order functions . In sum , tw o feature s of Descartes ' accoun t ar e
worth drawin g attentio n to . First , whe n h e offer s a n accoun t o f wha t
we migh t cal l sensor y stimulatio n an d perceptua l understanding , h e i s
not offerin g a n accoun t o f tw o separat e processes , bu t a n accoun t o f
a singl e ac t whic h ca n b e characterize d i n tw o ways , i n term s o f a
causal-mechanical proces s an d a  significator y process . Secondly , i t i s
because th e causal-mechanica l proces s occur s tha t th e significator y
process occurs : w e canno t trea t th e latte r a s i f i t wer e independen t of
the former, 161 bu t no r ca n w e ignor e th e fac t tha t bein g fitted out wit h
the righ t responsive mechanisms—th e righ t innat e capacities—is neces -
sary fo r th e forme r proces s t o yiel d th e latter . An d not e tha t thes e
responsive mechanism s ar e corporeal : s o lon g a s th e question s o f
awareness o f one's cognitiv e processes o r judgement s on these processes
are no t raised , w e ar e resolutel y a t th e corporea l level .

In what sense then ar e automat a 'machines' ? First , we should no t le t
ourselves b e misle d b y th e ter m 'automaton' , whic h i n seventeenth -
century usag e meant littl e more tha t a  'self-movin g thing' ; Cottingha m
has reminde d u s i n thi s contex t tha t Leibniz , 'defendin g hi s clai m tha t
we posses s "freedo m o f spontaneity " speak s o f th e huma n sou l a s a
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"kind o f spiritua l automaton" , meanin g n o mor e tha n tha t it s action -
generating impulse s arise solely ad interno, and produc e effect s withou t
the interventio n o f any externa l cause'. 162 If my account i s correct then ,
as least a s Descartes describe s them i n L'Homme, anima l automat a ar e
unlike mechanica l constructions suc h as clocks an d organ s i n that the y
are abl e t o hav e genuin e perceptua l cognition , i n th e for m o f a  gras p
of representation s o f perceptua l stimuli , somethin g whic h require s
nothing ove r an d abov e corporea l organs . Wha t i s mechanica l abou t
automata i s the fac t tha t thei r functionin g can b e describe d wholl y i n
mechanical terms ; i n particular , n o separat e menta l substanc e nee d b e
invoked, an d nothin g othe r tha n completel y iner t matte r nee d b e in -
voked. Bu t this doe s no t mak e them exactl y like clocks, an y more tha n
the fac t tha t th e working s o f a  cloc k ca n b e explaine d i n purel y cor -
poreal term s make s clocks exactly like the wood an d meta l fro m whic h
they are constructed. The additio n o f degrees of complexity bring s with
it significan t qualitativ e differences—emergen t properties—although ,
on Descartes ' account , n o suc h increas e in degre e o f complexit y coul d
ever transfor m a n automato n int o a  huma n being. 163 The commo n as -
sumption tha t o n Descartes' accoun t 'animal s have no souls, no thought s
or experiences' , a s on e commentato r put s it, 164 i s a t bes t misleading ,
as i t suggest s tha t animal s ar e devoi d o f cognitiv e state s o f an y kind .
Descartes' clai m i s tha t thei r thought s an d experience s ar e no t lik e
ours, no t tha t the y do no t hav e an y thoughts an d experience s a t all. 165

The differenc e i s spelled out i n a letter t o Fromondu s i n the claim 'that
animals d o no t se e as we do whe n w e are awar e tha t w e see , bu t onl y
as we d o whe n ou r min d i s elsewhere'.166 Ther e ar e genera l problems ,
which ar e not restricte d t o Descartes ' account , i n trying to describe th e
cognitive an d affectiv e state s o f creature s differen t fro m us—w e ca n
imagine an animal' s menta l states as being like a confused o r inattentive
version o f ours 167, ye t surel y i t i s unhelpfu l a s a  genera l characteriza -
tion t o pictur e th e behaviou r o f a  dog , say , a s bein g permanentl y
confused o r inattentive—an d w e migh t b e le d t o believ e tha t littl e
determinate sens e ca n b e give n t o th e ide a tha t animal s hav e suc h
states, 'bu t no t lik e ours' . Bu t for Descarte s i t i s an empirica l questio n
whether animal s hav e rationa l souls , an d th e cognitiv e an d affectiv e
states tha t g o wit h this . H e tell s Gassend i tha t whethe r w e sa y a n
animal ca n thin k o r no t i s somethin g tha t ca n onl y b e settle d b y a
posteriori investigatio n o f its behaviour 168; and t o Mor e he write s tha t
'though I regard i t as established that w e cannot demonstrate tha t ther e
is an y though t i n animals , I  d o no t thereb y thin k i t i s demonstrate d
that ther e i s not , sinc e th e huma n min d doe s no t reac h int o thei r
hearts.'169 Indeed , I  a m incline d t o agre e wit h th e vie w tha t Descarte s
continually confine s himsel f t o th e negativ e consideratio n tha t w e
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cannot demonstrat e th e presenc e o f rationa l soul s i n animals , tha t hi s
main positiv e claim on this questio n i s that the traditional justification s
for attributin g consciousnes s t o animal s wer e vacuous , an d that , a s
one commentato r ha s pu t i t recently , 'th e mos t accurat e wa y to char -
acterize Descartes ' vie w i s t o sa y tha t h e wa s cautiousl y agnosti c o n
the whol e question.' 170 Th e importan t poin t i s tha t w e shoul d no t le t
difficulties (dee p difficulties , an d one s tha t wil l affec t an y non ~
eliminativist account o f animal cognition) in characterizing the cognitive
and affectiv e state s o f animal s lea d t o u s t o th e conclusio n tha t the y
cannot hav e suc h states . Difficul t a s the y ma y b e t o characteriz e in -
dividually, we simply must recognize , o n empirica l grounds, degree s of
cognitive sophistication . Descartes ' ai m i s not t o eliminat e experienc e
and though t fro m th e anima l realm , bu t t o sho w tha t the y ca n b e
accounted for , not merel y in purely corporeal terms , bu t i n a way tha t
construes thi s corporea l substanc e purel y mechanistically .

It is worth noting i n this contex t tha t eve n naturalists were no t stric t
eliminativists: the Paduan naturalists , i n particular, had no t maintaine d
that al l feature s o f huma n though t coul d b e accounte d fo r completely
in corporeal terms . Telesio is an interesting case in this respect , becaus e
his qualm s abou t th e completenes s o f naturalis m were, a s fa r a s I  ca n
tell, widely shared in the sixteenth an d seventeenth centuries. In Telesio' s
system, 'spirit ' doe s al l th e ordinary , practically-orientate d feeling ,
perceiving, an d reasoning . Hi s accoun t i s wholl y naturalisti c i n al l
epistemological matters , an d i n everything that concerns natura l philo -
sophy. Bu t a s regard s religiou s an d wha t migh t loosel y b e calle d
psychological issues , her e Telesi o find s i t necessar y t o introduc e th e
traditional notio n o f th e soul . H e argue s tha t peopl e ar e persistentl y
desiring and seekin g things that go beyond their mer e preservation and
pleasure, tha t the y ar e alway s anxiously , restlessl y lookin g fo r wha t
is fa r beyon d these , fo r useles s knowledge , fo r God , fo r eternity . H e
believes tha t n o naturalisti c pictur e ca n accoun t fo r this , muc h les s
explain it , an d her e w e mus t g o beyon d naturalism . Th e argumen t
holds a  fortiori  fo r materialis t (tha t is , in th e presen t case , mechanist)
reductions: materialism did not look remotely plausible before the 18605 ,
when Helmholt z bega n hi s pathbreaking wor k o n cognition. There was
simply n o wa y o f achievin g a completel y corporeal accoun t o f menta l
functions withou t eithe r movin g i n th e directio n o f naturalis m o r
materialism, an d neithe r o f thes e hel d an y attractio n fo r Descartes .
Now on e migh t accep t th e genuinenes s o f th e kin d o f worrie s tha t
Telesio raises , bu t argu e that i t is mistaken t o thin k tha t they are to be
answered b y providing the correc t kin d o f account o f mind. This seem s
to m e to b e the righ t response , bu t I  doubt whethe r suc h an approac h
would have seemed to the poin t i n an era i n which such questions were
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intimately boun d u p with th e nature of the soul , and th e nature of ou r
existence i n th e afterlife . Moreover , th e kind s o f thing s tha t Telesi o
thinks peopl e desir e differentiat e the m fro m animal s i n a  shar p an d
intuitively appealin g way , fo r animal s manifestl y d o no t see k useles s
knowledge o r eternity . An d wha t bette r wa y i s there t o explai n this ,
given tha t w e d o no t appea r t o b e anatomicall y o r physiologicall y
different fro m highe r animal s in an y sufficientl y significan t way , tha n
to envisag e somethin g ove r an d abov e th e corporea l facultie s tha t
underlies th e difference ?

One significan t differenc e betwee n Telesi o an d Descartes , however ,
is tha t Telesio' s naturalis m only break s dow n onc e w e g o beyon d th e
question o f cognition , wherea s Descarte s think s tha t a  numbe r o f as -
pects o f human cognitio n whic h Telesi o treat s naturalisticall y must b e
accounted fo r b y introducin g a  separat e mental substance . Because Le
Monde break s of f befor e reachin g the thir d part , o n th e rationa l soul ,
we do no t kno w muc h abou t wha t exactl y it s role in cognition is , bu t
it i s clea r fro m L'Homme  tha t i t play s a  distinctiv e rol e i n huma n
cognition. Th e pressin g questio n i s whethe r th e rationa l sou l simpl y
takes experience s a s give n an d reflect s o n them , make s judgement s
about them , etc. ; o r whethe r th e fac t tha t on e ha s a  rationa l sou l
completely transforms one's experiences , so that perceptual judgements,
for example , ar e integrate d cognitiv e acts , no t simpl y reducibl e o r
analysable int o perception s plu s judgements . Althoug h ther e i s th e
occasional intimation tha t th e latte r i s Descartes' view , an y answer s t o
these question s mus t remai n speculativ e in th e contex t o f L e Monde,
because although Descartes tells us in the Discours  that he had reached
the en d o f his treatise i n lat e 163 3 an d wa s beginnin g to revis e it an d
put i t i n th e hand s o f a  publisher, 171 w e d o no t kno w whethe r h e ha d
even starte d o n th e thir d part .

The Condemnatio n o f Galile o an d th e
Abandonment o f L e Monde

At th e en d o f Novembe r 1633 , Descarte s wrot e t o Mersenne :

I had intende d t o sen d yo u Le Monde  a s a New Yea r gift . .  . but i n the meantim e
I trie d t o fin d ou t i n Leide n an d Amsterda m whethe r Galileo' s World  System  wa s
available, a s I  thought I  ha d hear d tha t i t wa s publishe d i n Ital y las t year . I  wa s
told tha t i t ha d indee d bee n published , bu t tha t al l copie s ha d bee n burne d a t
Rome, an d tha t Galile o ha d bee n convicte d an d fined . I  wa s s o surprise d b y thi s
that I  nearl y decide d t o bur n al l m y papers , o r a t leas t le t n o on e se e them. Fo r
I couldn' t imagin e tha t he—a n Italia n and , I  believe , in favou r wit h th e Pope —
could hav e bee n mad e a  criminal , just becaus e h e tried , a s h e certainl y did , t o
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establish tha t th e eart h moves . . .. I mus t admi t tha t i f this vie w i s false , the n s o
too ar e th e entir e foundation s o f m y philosophy, for i t ca n b e demonstrate d fro m
them quit e clearly . And i t i s suc h a n integra l par t o f m y treatis e tha t I  couldn' t
remove i t withou t makin g the whol e wor k defective . But fo r al l that , I  wouldn' t
want t o publis h a discourse which ha d a  singl e word tha t the Churc h disapproved
of; s o I  prefe r t o suppres s i t rathe r tha n publis h i t i n a  mutilate d form. 1 ' '2

Galileo's Dialogue  o n the  Tw o Chief  World  Systems  wa s originall y
entitled O n th e Eb b an d Flow  o f th e Sea,  because of the wa y i n which
the tides were used to suppor t th e Copernican hypothesis . The title was
considered to o contentious , however , an d th e Inquisitio n had required
that i t b e changed , an d fo r a  tim e ther e looke d t o b e a  goo d chanc e
that othe r simila r compromise s coul d b e reached . Bu t a  shif t i n politi -
cal circumstance s resulte d i n it s condemnatio n i n Rom e o n 2 3 Jul y
i633-173 Descarte s wa s certainl y correc t i n thinkin g tha t hi s ow n
account i n Le  Monde  ha d parallel s with Galileo's—althoug h h e didn' t
actually see a copy o f the Dialogue  unti l August i634 174—but why wa s
he s o concerne d abou t hi s ow n case ? There i s no doub t tha t h e coul d
have publishe d i n th e Netherlands , wher e Copernicanisr n wa s widel y
accepted,175 althoug h i n th e circumstance s thi s migh t hav e give n am -
munition to anti-Catholic force s there and Descartes would hav e wanted
to avoi d that . But he could hav e published i n France, fo r not onl y was
there wa s n o Inquisitio n i n France , bu t ther e wa s a  goo d dea l o f
sympathy wit h Galileo . Ada m ver y plausibl y suggest s tha t Descarte s
wanted circulatio n fo r L e Monde,  an d h e woul d hav e bee n worrie d
that i t woul d hav e bee n forbidde n i n Frenc h classrooms ; an d i n an y
case ther e woul d hav e bee n littl e poin t i n publishin g somethin g tha t
would hav e go t hi m int o troubl e i n som e circle s an d woul d no t hav e
furthered th e Copernica n caus e because i t would b e largely unread. But
in fact , Ada m point s out , Descarte s wa s probabl y mistake n i n thi s
respect, fo r th e respons e i n Pari s ha d bee n differen t t o tha t o f Rome ,
and ther e wa s som e possibilit y tha t i t woul d hav e ha d a  significan t
circulation.176 We mus t remembe r her e tha t ther e wa s considerabl e
dispute a t th e tim e a s t o th e wisdom , legitimacy , an d standin g o f th e
condemnation, an d eve n about it s relevanc e outside Italy. 177 Descartes
himself ask s Mersenn e abou t th e standin g o f th e condemnation :

To th e bes t o f m y knowledg e neithe r th e Pop e no r a  Counci l ha s ratifie d th e
condemnation tha t wa s mad e b y th e Congregatio n o f Cardinal s establishe d t o
censor books . I  would b e happy t o kno w wha t vie w is held in France, and whether
their authorit y wa s enoug h t o mak e i t a n articl e o f faith. 178

Yet fo r al l hi s inquiries , Descarte s di d nothing . I t wa s remarke d o f
Descartes i n 163 7 tha t h e wa s a  zealou s Roman Catholi c who feare d
the displeasur e of the Churc h above all else, 179 an d h e showe d extreme
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caution i n thi s matter . H e almos t certainl y ha d mor e scop e fo r man -
oeuvre tha n h e imagined , bu t wante d nothin g t o d o wit h publi c con -
troversy, tellin g Mersenne tha t his motto was 'h e lives well who i s well
hidden',180 and tha t fro m tha t poin t o n he would instruc t only himself ,
not others .

But whethe r h e assesse d th e situatio n correctl y o r incorrectly , th e
fact remain s tha t h e was clearl y devastated b y the condemnation . Th e
outcome o f this crisis is a new directio n i n his work. Although we have
seen that he took some interest in metaphysics, Descartes had primarily
pursued natural philosophy u p to this point. Galileo's principal weapons
in the establishmen t o f Copernicanism ha d bee n the theory o f the tides ,
the movemen t o f sunspots , an d a  doctrin e o f inertia i n which motion s
in whic h on e share s (suc h a s the Earth' s orbita l an d diurna l motions)
were undetectable . Thes e natura l philosophical argument s were under -
mined b y the 163 3 condemnation no t becaus e they were though t t o be
inadequate bu t becaus e the y wer e though t t o b e inappropriate : mer e
natural philosophy could no longer be used to establish Copernicanism .
Descartes rise s t o th e challenge . Hi s creativ e perio d i n natura l philo -
sophy comes to an end, and a  creative period in legitimatory metaphysics
begins. H e certainl y doe s no t abando n interes t i n natura l philosophy ,
and t o th e en d o f hi s lif e continue s t o thin k i t ha s bee n hi s mos t im -
portant contribution, 181 bu t hi s interest i n i t is now confine d largel y to
polemics an d systematization . Hi s centra l concerns li e elsewhere, as he
begins t o follo w u p th e questio n o f th e legitimatio n o f knowledg e i n
a ne w an d radica l way.
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The Year s of Consolidatio n

1634-1640

Amsterdam, 1634-163 5

In December 163 3 Descartes returne d to Amsterdam , and h e remained
there unti l the Sprin g of 1635 . He lodge d wit h th e famil y o f a  Thoma s
Sargeant, wh o wa s te n year s Descartes ' senior , an d a  maste r i n th e
French schoo l a t Amsterdam. 1 Earl y i n 1635 , Descarte s go t t o kno w
Constantijn Huygen s properl y (the y ha d firs t me t i n 1632) . Huygens ,
who wa s a n exac t contemporar y o f Descartes , cam e fro m a  famil y o f
diplomats an d was secretary to Frederick Henry, Princ e of Orange, an d
was t o b e a  powerfu l an d enthusiasti c supporte r o f Descartes . A n
important correspondenc e develope d ou t o f thi s friendship , rangin g
from question s i n optic s (Huygen s ha d a  kee n interes t i n scientifi c
questions) t o persona l matters : indeed , th e lette r o f condolenc e t o
Huygens o n th e deat h o f hi s wife , i f a littl e baroqu e b y modern stand -
ards, i s a moving testimony to thei r friendship, 2 an d Descarte s reserved
his most persona l correspondenc e for Huygens , who acte d a s a kind of
confessor t o him . Descarte s wa s als o t o sho w a n interes t i n th e edu -
cation o f hi s so n Christiaa n i n th e 16405 , an d Christiaa n wa s t o be -
come on e o f th e mos t brillian t mathematicians an d physicist s o f th e
seventeenth century , pursuin g a  mechanisticall y conceived programm e
of kinematic s of the kin d that cam e to b e associated wit h Cartesianis m
in the mid-seventeenth century. Descartes also took a pedagogical interest
in hi s manservant , Jea n Gillot , teachin g hi m mathematics : indeed , h e
subsequently becam e an abl e mathematician an d directo r o f the schoo l
of engineerin g a t Leiden. 3 W e kno w a  littl e o f th e socia l circle s i n
which h e move d fro m a  repor t o f Samue l Hartlib, wh o mention s tha t
Descartes spent some time during the winter of 1634/5 at the house of
Elizabeth Stuart , Electres s Palatine, Quee n o f Bohemia. 4 Elizabet h was
the wif e o f Frederick V , whose force s had bee n routed a t th e Battl e of
the White Mountain. Frederick and his family (comprisin g nine surviving
children b y 1630 ) wen t int o exil e i n th e Hague , strippe d o f hi s land s
and o f much o f his income. When h e died in 1632.,  his family remaine d
in th e Netherlands , bese t b y severe financial problems, despit e the fac t
that hi s mothe r an d hi s uncle s provided the m wit h a  winte r hous e i n
the Hagu e an d a  summer house near Arnhem , as well as some income.
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Elizabeth, wh o wa s bor n i n th e sam e yea r a s Descartes , was daughte r
of Jame s I  o f Englan d an d Ann e o f Denmar k (sh e wa s secon d i n
succession to the English throne at the time of her marriage to Frederick),
and wa s a n intelligen t and culture d woma n wh o becam e a  symbo l of
the Protestan t caus e in Europe. Whether Descarte s ha d regula r contac t
with th e famil y i s impossible to say , and hi s later clos e friendship wit h
Elizabeth's daughter , Princess Elizabeth of Bohemia , seems t o b e quit e
independent of this early acquaintance with th e family , and shoul d no t
be take n t o sugges t tha t h e kep t u p relation s wit h them .

Despite havin g abandone d L e Monde  an d writte n tha t h e woul d
thereafter teac h only himself an d not others , Descarte s evidently decided
to present some of his work—notably the Dioptrique,  which was prob -
ably complet e i n draf t b y thi s time , an d th e Meteors,  als o probabl y
complete i n draft—quit e earl y on , an d devote d som e tim e i n 1634- 5
reworking thes e fo r publication . Hi s Anatomica  indicate s tha t h e als o
continued t o work in anatomy, and hi s correspondence throughou t th e
16305 touche s o n anatomical , physiological , an d medica l matters . A t
this time , w e fin d th e firs t har d evidenc e o f a n interes t i n scepticism ,
and this will flower into a striking and nove l formulation of the problems
of epistemolog y ove r th e nex t coupl e o f years .

But le t us begin with a n even t of a more persona l nature . Durin g his
time a t Thomas Sargeant' s house , Descartes engaged in what Vrooma n
has aptl y describe d a s 'th e onl y relationshi p i n hi s lif e wher e b y hi s
own admission th e sexual act played a significant role'. 5 He records the
conception o f his daughter by the servin g maid a t th e house o n Sunday
15 October. 6 W e kno w th e Christia n nam e o f th e maid , Helene , an d
the name of her father , Jans, fro m the certificat e of baptism o f the child
dated 7  August 1635 , bu t littl e else about her . Sh e corresponded wit h
Descartes (althoug h n o letter s ar e extant ) s o sh e coul d presumabl y
write,7 and th e fac t tha t th e child , Francine , wa s baptize d i n a  Protes -
tant churc h indicate s that sh e herself was a  Protestant . Th e encounte r
may hav e bee n unique , an d i t di d no t continue : Descarte s wil l tel l
Clerselier i n 164 4 that i t is ten year s since he had bee n rescued by Go d
from hi s 'dangerous relationship' with he r and that , b y God's grace , he
had no t falle n bac k int o temptation. 8 H e acknowledge d paternit y o f
Francine, a s i s clear fro m th e baptisma l records , bu t w e d o no t kno w
whether h e wa s presen t a t th e baptism . Excep t fo r th e admissio n t o
Clerselier, s o fa r a s w e kno w h e neve r reveale d hi s relationshi p wit h
Helene t o hi s friends , and th e onl y tim e h e refer s t o Francin e he call s
her hi s 'niece'. 9 I t i s possible, however , tha t h e made arrangement s fo r
some kin d o f suppor t fo r Helen e an d Francine , possibl y arranging fo r
Helene t o sta y in Devente r during her confinement , althoug h hi s com-
mitment—what commitmen t ther e was—wa s t o Erancin e rathe r tha n
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to Helen e herself , who continue d t o wor k a s a  domesti c servant . Th e
unknown addresse e o f the lette r of August 163 7 clearly knows Helene ,
and ma y hav e bee n Descartes ' frien d Corneliu s va n Hogelande , a
Catholic physicia n wh o live d i n Leide n nea r t o Helene. 10 Descarte s
entrusted hi s personal papers t o Hogeland e whe n h e lef t fo r Swede n in
1649, an d i t i s just possibl e that h e ma y hav e entrusted th e welfar e o f
Helene an d Francin e to hi m i n thi s period . Althoug h ther e i s no evid -
ence tha t h e sa w the m fo r a  coupl e o f year s afte r Francine' s birth , h e
does seem happy in the letter of August 1637 at the prospect o f Francine
coming t o sta y wit h him . Nevertheless , neithe r Helen e no r Francin e
play an y discernibl e role i n Descartes ' lif e befor e 1637 , an d i t i s har d
to believ e that thi s i s simply th e resul t o f th e secrec y surroundin g hi s
relationship wit h them .

From aroun d 1635 , Rener i was beginnin g to teac h 'Cartesian ' nat -
ural philosophy , an d whe n h e too k u p th e chai r o f philosoph y a t th e
newly founde d Universit y o f Utrech t i n 1636 , h e wa s quickl y abl e t o
build u p a  kee n Cartesia n followin g amon g th e students. 11 Thi s ma y
have put som e pressure on Descartes to se t out hi s views in a  form that
would caus e n o offenc e t o th e Church , an d i n th e firs t instanc e thi s
took th e for m o f a  revisio n o f th e Meteors  an d th e Dioptrique.  A s I
have indicated , a  goo d dea l o f tim e i n 163 4 an d 163 5 wa s probabl y
devoted t o reworkin g th e Meteors  an d th e Dioptrique.  W e ca n dea l
with thes e treatises briefl y here , focusing on the structure of the finishe d
products sinc e w e hav e alread y looke d a t mos t o f th e materia l the y
contain, principall y i n th e discussio n o f L e Monde.

Of th e thre e essay s tha t wil l eventuall y accompany th e Discours  i n
1637, the Meteors  i s the mos t straightforward , th e mos t conventional ,
and th e on e most suite d for adoptio n a s a textbook, which wa s clearly
Descartes' intention . Meteorolog y ha d traditionall y deal t wit h th e
sublunary realm and , followin g Aristotle, i t had bee n divided into fou r
areas, dependin g o n whic h o f th e fou r element s wa s principall y a t
issue. Many meteorologica l phenomen a ha d traditionally been regarded
as inexplicable , o r ha d bee n explaine d i n supernatura l terms, an d th e
area wa s a  goo d on e fo r mechanis m t o sho w it s mettle. 12 Moreover ,
unlike astronomy an d cosmology , i t was an are a where there was little
religious o r ideologica l resistanc e to ne w accounts .

The firs t move tha t Descarte s make s i s to undermin e the doctrin e of
the fou r element s b y carryin g ou t a  micro-corpuscularia n reduction .
Using his own thre e sizes of corpuscles, he then proceeds to accoun t fo r
meteorological phenomen a exclusivel y in term s o f these . Bu t wherea s
his treatment o f light depends o n spherica l corpuscle s whose behaviou r
is describe d in term s o f th e law s o f motion , mos t o f hi s accoun t her e
harks bac k t o a  muc h mor e qualitative , traditional for m o f atomism,
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in whic h intuitiv e an d qualitativel y conceive d surfac e feature s o f th e
corpuscles pla y the majo r explanator y role . So , for example , th e shap e
of part s i s invoked t o explai n fluidit y an d adhesion : wate r i s made u p
of part s tha t ar e lon g and smooth , an d becaus e of this they neve r hoo k
together, thu s 'explaining ' wh y wate r flows ; othe r bodie s hav e part s
that ar e o f ver y irregula r shap e an d the y becom e ver y closel y inter -
twined like the branche s o f a tree, bodies such a s earth an d wood being
formed; an d finall y ai r an d ver y ligh t fluid s suc h a s oil s ar e forme d
when corpuscle s simpl y li e o n to p o f on e anothe r i n layers. 13 Th e
flexibility o r rigidit y o f th e part s i s invoke d t o explai n variou s othe r
properties: rigi d an d unbendin g part s for m variou s specie s o f salt ,
whereas spirit s whic h neve r freez e ar e mad e u p o f part s tha t ar e s o
subtle tha t the y ca n easil y b e ben t b y the firs t element. 14 This i s much
more typical of the qualitative picture-building that we find in mechanists
like Gassend i an d Hobbes , rathe r tha n th e genuinel y quantitative an d
experimental approac h tha t Descarte s ha s show n h e can provid e in his
account o f light ; bu t suc h picture-building , fo r al l it s lac k o f precisio n
and empirica l backing , doe s mee t a  genuin e need . I t provide s u s wit h
some idea o f what a n alternative to a n Aristotelian account would loo k
like. Heat , fo r example , i s t o b e explaine d i n term s o f th e agitator y
motion o f parts, 1;> ligh t b y translationa l agitation , an d variou s pro -
cesses such as freezing an d evaporatio n b y imagining rearrangements i n
the micro-structure o f matter. An d i f the hypothetica l detail s fall b y th e
wayside i n tryin g t o fil l ou t thi s alternativ e i n mor e precise , empirica l
terms, the n a t least we have a picture to guide us. While Descartes doe s
little more than se t out suc h a picture for us in the bulk of the discourses
of th e Meteors —in hi s account s o f vapour s (Discours e z) , salt s (Dis -
course 3) , wind s (Discours e 4) , cloud s (Discours e 5), snow , rain , an d
hail (Discours e 6) , thunde r an d lightenin g (Discours e 7)—i n th e las t
three discourses , o n the rainbow, coronas , an d parhelia , he presents a n
account which , a s we have seen , i s both quantitativ e and experimental ,
and indee d was , fo r al l it s faults , th e bes t availabl e mode l o f ho w t o
do quantitativ e mechanis t natura l philosophy .

The Dioptrique  i s abov e al l a  practica l treatise , designe d t o sho w
how optica l instrument s ar e t o b e constructe d o n th e basi s o f a  rea -
sonably comprehensiv e geometrica l optics . Descarte s summarize s hi s
programme a s follows :
Since th e construction o f the thing s o f which I  shall spea k mus t depen d o n the skil l
of th e craftsman , wh o i s usually uneducated , I  shall tr y t o mak e mysel f intelligibl e
to everyone ; an d I  shall tr y not to omi t anything , o r assum e anything , tha t require s
knowledge o f th e othe r sciences . Thi s i s why I  shal l begi n b y explainin g ligh t an d
light rays ; then , havin g briefl y describe d th e part s o f th e eye , 1  shall give a detaile d
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account o f ho w visio n occurs ; an d afte r notin g al l th e thing s tha t ca n improve
vision, I  shal l sho w ho w the y ca n b e aide d b y th e invention s tha t I  describe. 16

Although genera l question s abou t ligh t ar e raise d i n th e Dioptrique,
physical optic s i s onl y touche d o n i n passing , an d th e cosmolog y t o
which i t i s s o closel y tie d i n Le  Monde  i s completel y absent .

In the first Discourse, a  micro-corpuscular mode l o f light is propose d
and it s transmission i s described in terms of Descartes' favourit e analogy
of a  blin d ma n feelin g hi s wa y aroun d b y mean s o f a  stick ; an d i n
filling out mor e precisel y how ligh t i s transmitted h e use s th e analog y
of win e i n a  vat , showin g ho w th e 'action ' o r tendenc y t o motio n o f
light ca n b e accounte d fo r i n thes e terms . Th e basi s fo r colour s i s se t
out i n a concise way: we see black when the surfac e o f a body completely
destroys th e ligh t ray , whit e whe n th e ra y i s reflecte d withou t an y
alteration, an d the colours prope r ar e formed when the ray is otherwise
altered o n bein g reflected off th e surface , although detail s o f ho w thi s
happens ar e reserve d fo r th e Meteors.  Th e nex t Discours e set s ou t
Descartes' accoun t o f refraction in some detail , building the geometrica l
optics o n th e basi s o f a  physica l account o f what happen s t o th e light
ray a s i t passe s fro m on e optica l mediu m t o another . Th e tennis-bal l
analogy play s a  ke y role here , an d Descarte s argue s tha t th e bendin g
of th e ligh t ra y result s fro m th e unequa l spee d o f ligh t i n th e tw o
media, jus t as th e tenni s bal l i s deflected when i t i s slowed dow n a s a
result o f breakin g throug h th e canva s surface . The theor y tha t ligh t
travels faste r i n dense r media , whic h Descarte s probabl y too k ove r
from Kepler , is explained in terms of the texture of rarer bodies hindering
the ra y becaus e th e interstitia l matte r tha t i s mor e extensiv e i n rare r
bodies i s less responsive t o th e actio n o f light . Muc h depend s her e o n
the eas e o f picturin g th e processe s Descarte s describes , an d h e trade s
a good dea l on our intuition s in this respect . This much wa s the stock -
in-trade o f mechanism a t thi s time. Bu t Descartes ha s anothe r strin g in
his bow . H e make s hi s account o f the sin e law o f refraction appea r t o
follow o n fro m hi s accoun t o f th e physica l natur e o f light . An d i t i s
from th e fac t tha t h e make s hi s intuitivel y appealin g pictur e yiel d a
secure an d invaluabl e law i n geometrica l optic s tha t th e overal l plaus-
ibility o f hi s accoun t derives , an d h e wil l no t abando n it , eve n unde r
serious pressur e fro m Ferma t an d others , a s w e shal l se e later .

The nex t fou r Discourses— 3 t o 6—dea l wit h vision , passin g fro m
ocular anatomy to the formation o f the retinal image, and the mechanics
of distanc e vision . Considerabl e attentio n i s devote d t o th e inadequa -
cies o f th e resemblanc e theor y o f perception , bu t althoug h a  represen -
tational theor y o f perceptua l cognition i s se t out , w e ge t n o detai l of
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what thi s cognitio n actuall y consists in , a s w e di d i n th e firs t chapte r
of L e Monde,  fo r example . Discours e 7 , o n th e 'improvemen t o f
vision', is a transitionary chapter , linkin g the account of vision with his
account o f optica l instrument s i n th e las t thre e discourses , a n accoun t
which i s th e avowe d ai m o f th e treatise . Visio n depends , w e ar e tol d
in Discours e 7 , 'o n th e objects , o n th e interna l organs tha t receiv e the
impulses o f thes e objects , an d th e externa l organ s tha t dispos e thes e
impulses t o b e receive d i n th e appropriat e way'. 17 Th e firs t i s easil y
corrected, b y changing the distance o f the objec t or it s illumination, for
example, an d th e secon d canno t b e corrected sinc e i t is not possibl e t o
make ne w organs , althoug h Descarte s acknowledge s tha t physician s
may b e able t o hel p i n som e cases . This leave s us with th e cas e o f th e
external sense organ, and Descarte s gives an accoun t o f the transparen t
parts o f the ey e and th e appliance s that can b e interposed betwee n th e
eye and th e object . Vision is optimal unde r four conditions : ( i ) the rays
travelling toward s th e extremitie s o f th e opti c nerv e shoul d al l come ,
as fa r a s i s possible , fro m a  singl e par t o f th e object , otherwis e th e
image wil l no t b e distinc t an d wil l no t resembl e th e object ; (z ) th e
image formed on th e retin a shoul d b e a s large a s possible ; (3 ) th e ray s
which produc e thi s imag e mus t b e stron g enoug h t o excit e th e fin e
threads o f th e opti c nerve , bu t no t s o stron g a s t o injur e them ; (4 ) i t
should b e possibl e t o for m image s o f a s man y object s a s possibl e s o
that w e migh t se e a s muc h a s possibl e a t th e sam e time. 18 Th e firs t
condition i s met in the normal eye, but i t frequently happen s tha t either
the shape of the eye is problematic, o r the ability to adjus t th e curvature
of th e len s i s impaired, an d h e show s ho w concav e an d conve x lenses
can correc t suc h problems to a  limited extent . Afte r discussin g various
impractical ways o f dealing with th e secon d problem , Descartes show s
how i t can b e met b y what i s in effec t a  telescope , an d i n dealin g with
the thir d conditio n variou s propertie s of , an d way s o f improving , th e
telescope ar e discussed . Finally, he points ou t tha t th e fourth conditio n
cannot b e realize d b y an y optica l means .

Discourse 8  deal s wit h th e shape s t o whic h transparen t materia l
must b e cut t o improv e vision . Showin g tha t spherica l lense s wil l no t
bring al l divergen t ray s t o converg e a t a  singl e focus , Descarte s in -
vestigates whic h curve s d o hav e thi s property , an d whic h specie s o f
such curves have shapes which make i t possible for them t o b e cut. H e
demonstrates tha t ellipses and hyperbola s have the requisite properties ,
he set s ou t th e geometr y o f these curves and give s details of ho w the y
are t o b e cut , concludin g that hyperboli c lenses are , i n the final analy-
sis, preferabl e t o elliptica l lense s fo r precisio n optics . Th e nint h Dis -
course the n look s i n mor e practica l detai l a t th e propertie s o f lense s
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suitable fo r telescopes and microscopes , dealin g with suc h questions a s
the shape s o f th e eyepiec e and th e objec t lenses , an d th e material s of
which the y shoul d b e made . Finally , in th e tent h Discourse , following
the detail s se t ou t earlie r in hi s 162. 9 letter s to Ferrier , which w e have
already looke d at , h e specifie s th e procedur e b y which hyperbola s ar e
to b e drawn , an d set s ou t ho w hyperboli c lense s ar e t o b e ground .

The Meteors  an d th e Dioptrique  togethe r giv e a fairl y goo d accoun t
of Descartes ' wor k u p t o thi s time , wit h th e exceptio n o f hi s work i n
cosmology, geometr y an d algebra , an d metaphysics . We hav e already
looked a t hi s reasons fo r not publishin g the first, and we shall conside r
the questio n o f metaphysic s below . H e planne d t o supplemen t th e
Meteors an d th e Dioptrique  wit h a n accoun t o f hi s algebr a an d geo -
metry, bu t lef t i t unti l th e las t minute—th e sprin g o f 1636 , whil e th e
Meteors wa s bein g printed 19—and the n seem s t o hav e cobble d i t to -
gether fro m variou s earlie r writings . Th e reaso n fo r this , I  believe , i s
that while he was kee n to pu t o n recor d hi s achievements in this area ,
he n o longe r ha d muc h activ e researc h interes t i n it , an d give n th e
intrinsic difficult y o f th e material , i t woul d hav e bee n a  considerabl e
effort t o maste r i t again and se t it out afresh . H e ma y well have know n
that Ferma t ha d graspe d th e fundamenta l principles of analytica l geo-
metry b y th e mid-i63os . Descarte s wa s antagonisti c toward s Ferma t
and refuse d t o recogniz e hi s achievements . I t i s possible tha t thi s wa s
because he associated hi m with hi s mentor, Beaugrand , towards who m
Descartes ha d goo d reaso n t o b e antagonistic , a s w e shal l se e below .
But h e ma y als o hav e feare d tha t Ferma t woul d bea t hi m int o print ,
and tak e credi t fo r somethin g i n a n are a i n whic h Descarte s believed
he ha d nothin g t o lear n fro m anybody. 20

Although i t was compose d afte r th e Discours,  the Geometrie  mark s
the en d o f a n earlie r project , an d i s bes t considere d alon g wit h th e
other Essais.  We have already looked a t a  number o f the questions tha t
it deal s with , an d w e ca n restric t ou r attentio n her e t o it s genera l
design. It comprise s thre e Books , th e firs t dealin g with 'problem s tha t
can b e constructe d usin g onl y circle s an d straigh t lines' , th e secon d
dealing with 'th e nature of curves', and th e third wit h th e constructio n
of 'soli d an d supersoli d problems' . Fro m it s title , which indicate s tha t
it concerns onl y those problem s whic h utiliz e straight line s and curve s
in thei r construction , on e migh t expec t th e firs t Boo k t o contai n th e
traditional material , and th e other s t o contai n th e ne w material . Afte r
all, Eucli d ha d give n a  reasonabl y exhaustiv e accoun t o f problem s
which ca n b e constructed usin g onl y straigh t line s and a  circle . Bu t i n
fact th e purpos e o f Boo k I  is , abov e anythin g else , t o presen t a  ne w
algebraic mean s o f solvin g geometrica l problem s b y makin g us e o f
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FIG. 8.2 ,

arithmetical procedure s an d vic e versa . I n othe r words , th e ai m i s t o
show how, i f we think o f them i n algebrai c terms, we can combin e th e
resources o f th e tw o fields .

Book I  open s wit h a  direc t compariso n betwee n arithmeti c an d
geometry.21 Jus t a s i n arithmeti c th e operation s w e us e ar e addition ,
subtraction, multiplication, division and finding roots, so too in geometry
we ca n reduc e an y proble m t o on e whic h require s nothin g mor e tha n
a knowledg e o f th e length s o f straigh t lines , an d i n thi s for m th e
problem ca n b e solve d usin g nothin g mor e tha n th e fiv e arithmetica l
operations, Descarte s therefor e introduce s arithmetica l term s directl y
into geometry . Multiplication , fo r example , i s an operatio n whic h ca n
be performe d usin g onl y straigh t line s (se e Fig. 8.1) . I f th e tas k i s t o
multiply B D by BC, we le t AB be taken a s the uni t an d joi n the point s
A an d C , drawin g D E paralle l t o CA . B E is the n th e product. 22 I f w e
wish t o find a square root, on the other hand , w e require straigh t line s
and circle s (see Fig. 8.2) . In orde r t o fin d th e squar e roo t o f GH , fo r
example, w e must : 'add , alon g the straigh t line , FG equa l t o on e unit ;
then, dividin g F H int o tw o equa l part s a t K , 1  describe the circl e FI H
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about K  as a centre , an d dra w fro m th e point G  a  straight lin e a t righ t
angles t o G  extende d t o I , an d G I i s th e require d root'. 23

Descartes nex t point s ou t tha t w e do no t actuall y nee d t o dra w th e
lines, but can designate the m by letters. H e instruct s u s to labe l all lines
in thi s way , those whose lengt h w e see k t o determin e a s wel l a s those
whose lengt h i s known , an d then , proceedin g a s i f w e ha d alread y
solved th e problem, we combine th e line s so that ever y quantity can be
expressed i n two ways . Thi s constitute s a n equation , an d th e objec t i s
to fin d suc h a n equatio n fo r ever y unknown line . I n case s wher e thi s
is no t possible , w e choos e line s o f know n lengt h arbitraril y fo r eac h
unknown lin e fo r whic h w e hav e n o equation , and :
if there ar e severa l equations, w e must use each i n order, either considering i t alone
or comparin g i t with th e others , s o a s t o obtai n a  valu e for eac h o f the unknow n
lines; and w e must combine the m unti i there remain s a single unknow n lin e whic h
is equal to som e know n line , whose square , cube , fourth , fifth or sixt h powe r etc .
is equal to th e su m or differenc e o f two o r more quantities , on e o f which is known,
while th e othe r consist s o f mea n proportional s betwee n th e uni t and thi s square ,
or cube , o r fourt h powe r etc. , multiplie d b y other know n lines . I may express thi s
as follows :

or
or 
or 
That is , z, which I  take fo r th e unknow n quantity , i s equal t o b;  o r th e squar e of
z i s equa l t o th e squar e o f b  minu s a  multiplie d b y z  .  .. Thus al l th e unknow n
quantities can b e expressed in terms o f a single quantity, whenever the problem can
be constructe d b y mean s o f circle s and straigh t lines , o r b y coni c sections , o r b y
a curv e onl y on e o r tw o degree s greater. 24

This i s a  nove l approac h t o th e question . Algebrai c equations i n tw o
unknowns, F  {#, y) =  o, were traditionally considered indeterminat e since
the two unknown s coul d no t b e determined fro m such a n equation. Al l
one could d o was to substitut e arbitraril y chose n value s for x an d the n
solve th e equatio n fo r y  fo r eac h o f thes e values , somethin g tha t wa s
not considere d t o b e in any way a  general solution o f the equation. Bu t
Descartes' approac h allow s thi s procedur e t o b e transforme d int o a
general solution . Wha t h e effectivel y doe s i s to tak e x  a s th e absciss a
of a  poin t an d th e correspondin g y  a s it s ordinate , an d the n on e ca n
vary th e unknow n x  s o tha t t o ever y valu e o f x  ther e correspond s a
value o f y  whic h ca n b e computed fro m th e equation . W e thereb y en d
up with a  set of points whic h for m a completely determine d curve satis-
fying th e equation . Thi s procedur e i s exemplified i n Descartes ' resolu -
tion o f Pappus ' locu s proble m fo r fou r o r mor e lines , the ke y proble m
of th e Geometrie,  which is now se t out alon g the line s we hav e already
examined.
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In Boo k I I o f th e Geometric,  Descarte s extend s hi s treatmen t o f

the Pappu s loc i fo r thre e o r fou r line s b y distinguishin g th e curve s
corresponding t o equation s o f th e secon d degree , namel y th e ellipse ,
hyperbola, an d parabola . Thi s treatmen t i s fairl y exhaustive , bu t h e
considers ver y few case s correspondin g t o cubics , maintainin g (some -
what optimisticall y a s i t turn s out ) tha t hi s metho d show s ho w thes e
are to b e dealt with. Goin g beyond his treatment of the Pappus problem,
he tell s u s tha t propertie s o f curve s depend onl y o n th e angle s whic h
these make with other line s (that is, on thei r equations).25 When we are
able t o captur e th e relatio n betwee n al l the point s o n a  curv e an d al l
the point s o n a  straigh t lin e i n th e for m o f a n equatio n w e ca n easil y
discover th e relatio n betwee n point s o n th e curv e and al l othe r give n
lines an d points , an d fro m thes e relation s w e ca n fin d th e diameters ,
axes, centres , and othe r lines and point s t o whic h eac h curve will have
some relation . Th e ai m i s then t o choos e an d describ e those relation s
which ar e simpler and mor e specifi c tha n i t has to others , suc h as those
expressed b y equations o f its tangents, normals , an d s o on. Mor e gen-
erally, an y propert y a  curv e has depend s solel y on th e angl e i t make s
with othe r lines : this is what makes coordinate geometry possible. No w
the ke y thing , a s Scot t note s i n hi s detaile d commentar y o n Boo k II ,
is that 'th e angle formed b y two intersectin g curves is no mor e difficul t
to measur e than th e angl e betwee n two straigh t lines , provide d tha t a
straight lin e can b e draw n makin g a  righ t angl e with eac h o f thes e a t
the poin t wher e i t i s cut b y th e other . Therefore , i f we ca n discove r a
method o f drawin g a  straigh t lin e a t righ t angle s t o a  curv e a t an y
arbitrarily chose n poin t upo n it , w e hav e accomplishe d al l tha t i s
required i n order t o begi n the stud y of the propertie s o f curves'.26 Thi s
is precisel y wha t Descarte s no w does , demonstratin g a  metho d fo r
finding normal s t o curves , whic h h e describe s a s 'no t onl y th e mos t
useful an d mos t genera l proble m i n geometr y tha t I  know , bu t eve n
that I  hav e eve r desire d t o know'. 27 Th e procedur e enable s u s t o find
the norma l t o a n algebrai c curve a t a  fixe d poin t P  o n th e curv e b y
taking a  secon d variabl e point Q  (se e Fig. 8.3) 28, an d the n findin g th e
equation o f th e circl e which ha s it s centr e o n th e coordinat e axi s A G
and passe s throug h P  and Q . Then , b y settin g th e discriminan t o f th e
equation tha t determine s the intersection s o f th e circl e with th e curv e
equal t o zero , th e centr e o f th e circl e wher e Q  coincide s wit h P  ca n
be found . An d onc e w e hav e thi s centre , findin g th e tangen t an d
the norma l t o th e curv e is straightforward. Descarte s show s th e mettl e
of thi s procedur e b y applyin g i t t o th e ellipse , an d maintain s tha t i t
can b e applie d 't o ever y curv e to whic h th e method s o f geometr y ar e
applicable'. Wit h thi s powerful , i f comple x an d somewha t clumsy ,
procedure behin d him, he turns to a  difficul t clas s o f curves , the ovals ,

302



The Year s o f Consolidation , 1634-164 0

FIG. 8. 3

which h e view s a s a  natura l extensio n o f ellipse s and hyperbolas , an d
he use s wha t i s sometime s calle d th e 'invers e metho d o f tangents ' i n
dealing wit h them ; tha t is , rathe r tha n movin g fro m th e curv e t o it s
tangent, whic h h e has jus t se t ou t a  procedur e for , he moves fro m th e
tangent t o th e curve . The rational e fo r hi s detaile d treatmen t o f oval s
is no t geometrical , however , bu t optical . H e i s concerned t o provid e a
general geometrical treatment o f anaclastic curves, indicating that much
of Book II is motivated b y considerations in optics. Indeed , his discussion
of these i s somewhat ou t o f keeping with hi s treatment o f topics i n th e
rest o f th e Geometrie,  fo r h e provide s n o equation s fo r hi s optica l
ovals, generatin g the m al l b y pointwis e constructions .

In Book III, solid and supersolid problems are examined, and Descarte s
sets ou t a  numbe r o f importan t finding s i n th e theor y o f equations —
more specifically , h e show s u s ho w t o discove r rationa l roots , ho w
to depres s th e degre e o f a n equatio n whe n a  roo t i s known , ho w t o
increase o r decreas e th e root s o f an equatio n b y any amount , ho w t o
determine th e numbe r o f positiv e an d negativ e roots, ho w t o fin d th e
algebraic solution o f cubic and quarti c equations—as well as providing
a notatio n whic h wa s fa r superio r t o tha t use d t o date . Th e forme r
marks a n importan t advanc e beyond th e Alexandrian mathematicians ,
who onl y recognize d construction s makin g us e o f curve s othe r tha n
straight line s an d circle s wit h reluctance , an d th e categor y o f soli d
problems wa s neve r systematicall y though t through . Her e Descarte s
extends hi s algebrai c analysi s fa r beyon d th e concern s o f mathemati -
cians o f antiquity . The mos t strikin g featur e of his approach i s that, in
order to preserve the generality of his structural analysis of the equation ,
he i s prepare d t o allo w no t onl y negativ e bu t als o imaginar y roots ,
despite the otherwis e completely counter-intuitive nature of these. Here
we fin d a  remarkabl e demonstratio n o f Descartes ' abilit y t o abstrac t
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from particula r number s an d shapes , a s h e ha d pu t i t i n th e Regulae,
and g o straight t o th e mathematica l cor e o f the problem, whic h hinges
on structura l consideration s brough t t o ligh t i n hi s algebraic notation .
As regards concret e results , however , Descarte s wa s fa r to o optimisti c
in thinkin g tha t hi s procedure s wer e capabl e o f solvin g equation s o f
any degree , an d b y th e 1670 8 doubt s ha d begu n t o b e raise d a s t o
whether equation s o f the fift h degree and highe r could b e construed i n
terms o f compoun d proportion s a t all. 29

An Exercis e i n Autobiography , 1635-163 6

The 'preface ' t o th e thre e Essais —the Discours —provides u s wit h a
glimpse o f the ne w metaphysica l system tha t Descarte s wa s construct -
ing. No w i t i s likel y tha t hi s interes t i n metaphysic s wa s give n a  ne w
urgency wit h th e condemnatio n o f Galileo . Th e condemnatio n raise d
the questio n o f ho w natura l philosoph y wa s t o b e legitimated , an d i n
particular ho w i t coul d b e raise d abov e th e leve l o f th e hypothetical .
The need for metaphysical foundation s was more urgen t than ever , and
Descartes no w begin s t o pursu e hi s metaphysic s bot h directly , an d
by mean s o f consideratio n o f th e epistemologica l question s raise d b y
scepticism. Th e firs t mentio n o f a n interes t in scepticis m o n Descartes '
part occurs i n a repor t b y Samuel Hartlib on the meeting at Elizabeth' s
house i n the Hagu e in the winter o f 1634/5 . Present at the meeting was
the Scottis h pasto r an d reforme r John Dury , wh o offere d a  versio n of
the millenarian response t o scepticis m by appeal to biblica l prophecies ,
an approac h whic h wa s evidentl y very common a t thi s time. 30 It seems
that Descarte s challenge d Dury , 'complainin g of the uncertaintie s of all
things' a s Hartli b put s it . Jus t ho w genera l th e discussio n wa s w e d o
not know , ye t around thi s time , Descarte s ha d almos t certainl y begu n
to thin k o f the strategy that h e was to emplo y i n the Discours,  of using
a radica l for m o f scepticis m t o clea r th e groun d fo r a  metaphysica l
legitimation o f hi s natura l philosophy .

In th e sprin g o f 163 5 Descarte s move d t o Utrech t t o joi n Reneri ,
who, a s we have seen, was beginning his attempt to buil d up a following
for Cartesianism , an d Descarte s evidentl y joine d hi m i n Utrech t t o
instruct hi m i n hi s natura l philosophy . I n th e perio d fro m lat e 163 4
until hi s arriva l i n Utrecht , Descarte s seem s t o hav e engage d i n ver y
little correspondence . Thi s ma y hav e bee n du e t o hi s wor k o n th e
Meteors an d th e Dioptrique,  o r becaus e o f difficultie s arisin g fro m
the fac t o f Helene' s pregnancy . Bu t o n arrivin g i n Utrecht , Descarte s
becomes a n activ e correspondent again , an d i t i s a t thi s tim e tha t h e
worked o n th e Discours.  Th e compositio n o f th e Discours  i s a  vexe d
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issue, an d ther e ca n b e n o doub t tha t Descarte s pu t i t togethe r fro m
material writte n a t differen t times . Thi s i s doe s no t necessaril y mean
that th e materia l was unrevised , however, an d wor k o n th e fina l draf t
seems to hav e started i n the winte r o f 1635-6 . Since the Discours  wa s
designed fo r publication , initiall y as a  prefator y essay to th e Meteors
and th e Dioptrique,  th e situatio n i s quit e differen t fro m tha t o f th e
Regulae, which was never designed for publication, with the resul t that
materials compose d a t differen t time s ar e simpl y attache d t o on e an -
other withou t an y regar d fo r overal l coherence . Nevertheless , som e
commentators hav e argued that th e Discours  i s a composite work , and
two kind s of evidence have been presented, one focusing on the apparent
inconsistency between the criticism s of Stoicism i n Part I  and th e advo-
cacy o f a  kin d o f Stoicis m i n Par t III , an d th e othe r o n th e apparentl y
arbitrary wa y i n whic h th e si x part s o f th e Discours  ar e organized. 31

But a s Curle y ha s show n recently , neither o f thes e point s i s convinc -
ing,32 th e firs t becaus e it i s fa r fro m clea r that th e comment s i n Par t I
about 'ancien t pagan s wh o dea l with morals ' ar e directe d agains t th e
Stoics, i n whic h cas e the allege d inconsistency betwee n Part s I  an d II I
disappears, an d th e secon d becaus e ther e i s a  natura l wa y t o mak e
sense o f th e structure .

It i s true that , a t firs t glance , the organizatio n o f the materia l in th e
Discours doe s seem s arbitrary and somewha t illogical . Part I  an d th e
first hal f o f Par t I I ar e autobiographical . The n i n th e res t o f Par t I I a
rather abrup t transitio n i s mad e t o th e questio n o f method , whic h
finishes, n o les s abruptly , wit h Par t II I launchin g immediatel y int o
morals. Par t I V ha s n o apparen t substantiv e connectio n wit h thi s
discussion, for i t covers metaphysics . Part V provides a summary of L e
Monde an d L'Homme,  whil e Part VI is an introduction t o th e Meteors
and th e Dioptrique.  An d th e conten t doe s indee d loo k somewha t ar -
bitrary, fo r moral s an d metaphysic s ar e no t touche d o n i n th e essay s
to which th e Discours  i s an introduction , s o why include them? Curley
proposes tha t w e mak e sens e o f th e conten t an d organizatio n o f th e
Discours i n autobiographica l terms , arguin g tha t i t i s no t jus t th e
explicitly autobiographica l section s bu t th e whol e o f the Discours  that
is intende d a s a n autobiography . I  d o no t doub t tha t thi s i s a  bette r
way to account fo r peculiarities in the structure and content o f the text.
We d o no t hav e t o follo w th e chronologica l detail s tha t Descarte s
provides, a s we have already seen that thes e detail s are often question -
able, involvin g a  degre e o f rationa l reconstructio n o n hi s part . Bu t i n
as muc h a s the Discours  present s us with a  pictur e o f what Descarte s
thinks i s importan t an d significan t i n hi s lif e u p t o thi s point , i t i s of
course o f grea t interest .

The firs t question we mus t as k i s why Descarte s should hav e chosen
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to writ e a n autobiographica l introductio n t o hi s essays. The reason h e
gives i s that , rathe r tha n teac h other s 'ho w t o direc t thei r reason' ,
which h e consider s presumptuous , h e wil l instea d revea l ho w h e ha s
directed hi s own , s o tha t other s ma y imitat e wha t the y thin k worth -
while.33 Bu t thi s hardl y require s th e ful l autobiograph y tha t h e pro -
vides. W e hav e see n tha t h e ha d promise d a  'histor y o f m y life ' t o
Balzac an d othe r friend s a s earl y a s 1628,  an d th e fac t tha t i t wa s
promised t o friend s suggest s tha t i t i s not simpl y th e basi c fact s o f hi s
life tha t were wanted , sinc e they would presumabl y have known those .
Autobiography i s see n a s a  mora l tale , a s i t ha d bee n seen , albei t i n
different ways , b y Augustine in the Confessiones,  b y Cardano in his De
vita propria  liber,  an d b y Montaign e i n hi s Essais.  I t function s a s a
didactic genr e i n whic h lesson s ar e implicitl y containe d i n th e stor y
that i s set out . Bu t i t i s also a  publi c exercise i n self-knowledge , whic h
for Descarte s i s a  prerequisit e bot h fo r knowledg e mor e generall y an d
for instructio n o f others , somethin g closel y connecte d wit h th e idea ,
which w e have already looked at , that self-convictio n must precede any
attempt t o convinc e others . Becaus e o f this , w e shoul d no t expec t a n
account o f th e intimat e detail s o f Descartes ' lif e s o muc h a s a  stylized
reconstruction. Indeed , Descarte s himsel f characterize s hi s autobio -
graphical materia l i n th e Discours  a s a  stor y (histoire)  o r fabl e (fable)
which contain s som e example s worth y o f imitation. 34

Part I , which cover s hi s lif e u p t o 1619 , when h e joined the arm y of
Maximilian, present s a  pictur e o f someon e wh o ha s receive d th e bes t
education available , bu t wh o nevertheles s find s i t necessar y t o trave l
and observe , and mus t rel y wholly o n hi s ow n resource s (Beeckma n is
not eve n mentioned) , i n orde r t o fre e himsel f 'fro m th e man y error s
that obscure th e natural ligh t of reason' so that, 'afte r I  had spen t som e
years pursuing thes e studies in the book o f the world an d tryin g to gai n
experience, I  resolved on e da y t o undertak e studie s withi n mysel f to o
and t o us e al l th e power s o f m y min d i n choosin g th e path s I  shoul d
follow'.35 At this point w e come t o Par t II , which contains hi s discovery
of a  'method' as set out i n the (early ) Regulae, where he gives his famous
account o f bein g shu t u p i n a  stove-heate d room , 'wit h n o care s o f
passions t o diver t me' , where h e was 'completel y fre e t o convers e wit h
myself abou t m y ow n thoughts'. 36 Th e projec t remain s a n essentiall y
personal on e howeve r for , he tell s us , 'm y ai m ha s neve r gon e beyon d
the reform of my own thoughts , an d to construc t the m on a foundatio n
which i s al l m y own' , an d h e advise s tha t fe w i f an y shoul d tak e i t
upon themselve s t o imitat e hi m i n thi s respect , fo r i t ca n lea d t o
precipitate judgements. 37 Th e fou r rule s o f metho d tha t h e set s ou t
recapitulate thos e o f th e Regulae,  an d the y ar e ( i ) t o accep t nothin g
that i s not evidentl y true, (2 ) to divid e the difficult y int o a s many part s
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as are needed , (3 ) t o star t wit h th e simples t problems, an d (4 ) to b e so
comprehensive a s t o leav e nothin g out .

Until one has rebuilt knowledge on this basis, however , a  provisional
code ha s t o b e followed , introduce d a t th e beginnin g o f Par t II I a s
follows:
Before startin g t o rebuil d you r house , i t i s not simpl y enoug h to pul l i t down , t o
make provisio n fo r material s an d architects . . .; yo u mus t als o provid e yoursel f
with some other plac e where you can liv e comfortably while building is in progress.
Likewise, les t I  should remain indecisive in my actions whil e reaso n oblige d me t o
be so in my judgements, and i n order t o liv e a s happily as I could durin g this time,
I forme d fo r mysel f a  provisiona l mora l cod e consistin g o f jus t thre e o r fou r
maxims.38

In conversatio n wit h Burman , Descarte s explain s tha t h e include d a
'provisional morality ' ou t o f caution : sinc e h e wa s recommendin g a
method tha t calle d everythin g int o doubt , h e ha d t o protec t himsel f
against th e charge tha t h e was subverting conventiona l morality.39 This
is certainly plausible, and i t is supported by the maxims of his provisional
morality. Th e firs t o f thes e i s 't o obe y th e law s an d custom s o f m y
country, holdin g constantl y t o th e religio n i n whic h b y God' s grac e I
had bee n instructe d fro m m y childhood , an d governin g mysel f i n al l
other matter s accordin g t o th e mos t moderat e an d leas t extreme opin -
ions'.40 A s w e sa w i n chapte r 5 , thi s i s a  classi c statemen t o f 'publi c
morality' o f the kin d w e fin d i n French seventeenth-centur y libertinage,
and i t i s mor e lik e a n oat h o f allegianc e tha n somethin g wit h an y
private mora l impor t o r relevanc e in libertin e culture . An d i n fac t i t
simply rephrase s Balzac' s statement , i n his Dissertationes Chrestiennes
et Morales, Dissertation V  (dedicated to Descartes) , that ' I do not wan t
to believ e anything t o b e more tru e tha n wha t I  have learned fro m m y
mother an d m y wet nurse'. 41 The second  maxi m i s 'to b e a s fir m an d
resolute i n my actions a s I  could an d t o follo w even the mos t doubtfu l
opinions, onc e I  had adopte d them , wit h no les s constancy tha n i f they
had bee n quite certain'. Combined wit h th e first maxim, this prescribes
a rigi d adherenc e to socia l an d mora l conventions . The thir d maxim —
'to chang e m y desire s rathe r tha n th e orde r o f th e world'—reinforce s
this. The fourth is less a maxirn than a n autobiographical aside. Descartes
tells u s tha t h e 'decide d t o revie w the variou s occupation s o f me n i n
this life , s o as to tr y an d choos e th e best . .  . [and] I  though t I  could d o
no bette r tha n t o continu e i n tha t i n whic h I  wa s engaged , an d t o
devote m y lif e t o cultivatin g m y reason'. 42

A questio n tha t naturall y arise s her e i s the sens e i n whic h thi s i s a
'provisional' morality: in particular, what form would a  non-provisional
morality take ? Is Descartes suggesting that ther e is an 'absolut e moral -
ity' fo r which hi s 'method' , o r the metaphysica l system that h e is about
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to construct , woul d provide the foundations? In Part VI, he talks about
governing his conduct b y principles learned fro m hi s method,43 an d h e
offers a  strongl y naturalisti c accoun t o f huma n behaviour , tellin g u s
that 'eve n th e min d depend s s o muc h o n th e temperamen t an d th e
disposition o f the bodil y organs that i f it is possible to find some means
of makin g me n i n genera l wiser an d mor e skilfu l tha n the y hav e been
up t o now , I  believe we must look fo r i t in medicine'.44 Would making
men wise r make them correspondingly more moral ? The term 'sagesse '
(wisdom) ha d distinc t mora l connotation s i n writers like Charron , an d
consequently i t i s possible tha t Descarte s i s advocating som e scientifi c
basis fo r understandin g morality. 45 I f h e is , thi s i s har d t o reconcil e
with hi s statement to Burman , where something much more pragmati c
is suggested . Moreover , ther e i s no trac e o f a  ne w 'absolut e morality '
in Descartes' subsequent account o f areas like moral psychology, where
one might expec t t o find the consequences of morality being rebuilt on
substantive foundations . I t might be answered to bot h thes e objections
that Descarte s late r change d his mind, abandonin g the earlie r medical
model o f morality , an d tha t h e no t onl y provide d quit e a  differen t
account o f moral psychology in his later writings, but als o reinterpreted
his earlier remarks on morality . But naturalistic as Descartes' approac h
is in Part VI of the Discours,  I  cannot find any evidence in the Discours
that the provisional morality was 'to serve as a support fo r the attemp t
to integrat e ethic s int o physica l science' , a s one commentato r ha s pu t
it.46 I t seem s mor e likel y tha t wha t i s a t issu e here i s somethin g quit e
different: th e Church' s attitud e t o Copernicanism . Afte r all , the mora l
question a t issu e i n th e statemen t o f a  provisiona l moralit y i s tha t o f
obedience. Th e provisiona l moralit y would the n simpl y b e th e publi c
commitment to socia l an d religiou s mores an d teachings , something to
be abandone d whe n th e trut h o f the matte r ca n b e established beyon d
question. Remembe r that Descartes ' discussio n takes place i n the wak e
of hi s abandonmen t o f L e Monde.  Thi s i s a  cas e wher e th e questio n
arose i n a  ver y striking way o f whethe r on e shoul d follo w one's ow n
lights or follow the authorities, and the provisional morality in question
is one tha t on e follow s unti l on e ha s a n indubitabl e demonstration o f
the trut h o f Copernicanism . Thi s i s in lin e with hi s late r commen t t o
Burman an d wit h th e contex t o f hi s discussion .

Part II I deal s wit h th e doctrine s o f th e earl y Regulae,  an d Par t V
provides a summary of Le Monde  an d L'Homme,  Par t VI providing an
introduction t o th e Essais  that  follow . Give n thi s chronologica l se -
quence, we might expec t Par t I V to dea l with the doctrine s o f the late r
Regulae, an d perhap s th e treatis e o n metaphysics . Bu t in fac t i t offer s
a metaphysica l doctrine which is completely different fro m anythin g to
be found i n the Regulae,  an d whic h I believe even postdates Le Monde,
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and therefor e th e treatis e o n metaphysics . I t offer s a n accoun t o f
cognition which is not onl y quite different fro m that of the later Regulae,
but fro m tha t w e find in chapter i o f Le Monde  also . Up to thi s point,
Descartes ha s offere d a  naturalisti c accoun t o f huma n cognition ,
supplemented b y a  linguisti c mode l designe d t o hel p u s understan d
what cognitiv e gras p consist s in , t o whic h i s appende d a  promissor y
note abou t th e contributio n o f th e intellect . H e no w approache s th e
whole questio n i n a completely different way . The ne w approach i s not
incompatible with th e physiologica l detail s of the naturalisti c account ,
but i t shift s th e focu s o f his account in an altogethe r differen t direction .
The linguisti c model, whic h construct s ou r cognitiv e relatio n wit h th e
world semantically , i s neve r mentione d again , an d thi s relatio n no w
becomes remodelle d epistemologically . Wha t Descarte s seem s t o hav e
done i s to rewrit e hi s view s o n cognitio n o f th e lat e 162,0 5 an d earl y
16305 in terms o f a  ne w account , whic h h e presents i n Par t I V for th e
first time .

Scepticism an d th e Foundation s o f a
New Metaphysic s

In th e shor t introductor y remark s t o th e Discours,  Descarte s tell s u s
that i n Par t I V the autho r set s ou t 'th e argument s b y which h e prove s
the existenc e o f Go d an d th e huma n soul , whic h ar e th e foundation s
of hi s metaphysics'. 47 Hi s argumen t t o establis h hi s foundation s pro -
ceeds vi a hyperboli c doubt , t o th e realizatio n tha t eve n doubtin g
presupposes his own thinking, to an investigation of what thi s thinking
thing is , namely an immateria l soul, an d finall y t o a n investigatio n of
what i s require d fo r thi s thinkin g thin g t o exist , namel y God . Th e
doctrine o f clea r an d distinc t idea s play s a  ke y rol e here , becaus e th e
one thin g tha t Descarte s ca n fin d i n hi s ow n cognitiv e experienc e t o
stand u p agains t hyperboli c doub t i s th e cogito  ergo  sum —'I thin k
therefore I  exist'—and thi s thereb y become s th e paradigmati c for m o f
cognitive grasp, the mode l for all clear an d distinc t ideas . And applying
this mode l t o th e content s o f hi s thoughts , h e discover s tha t h e ha s a
clear an d distinc t ide a o f somethin g tha t ha s ever y perfection , God ,
whose ow n existenc e i s no t contingen t an d wh o i s the sourc e o f th e
existence o f everythin g else.

Of th e stage s in thi s argument , the firs t two—hyperbolic doub t an d
the cogito —have attracte d th e greates t attention . Th e genera l strategy
behind them i s clear. Descartes begins by showing that , provide d one' s
doubt i s sufficientl y radical , ther e i s nothing tha t canno t b e doubted ,
except tha t on e i s doubting, and thi s require s tha t ther e b e something
which exist s tha t i s doin g th e doubting :
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Since I wished to devot e mysel f solel y to th e search for truth , I  thought i t necessary
to .. . rejec t a s i f absolutel y fals e everythin g in whic h I  coul d imagin e th e leas t
doubt, i n order t o se e if I remained believing anything that wa s entirely indubitable.
Thus, becaus e our sense s sometimes deceiv e us, I  decide d to suppos e tha t nothin g
was suc h a s they le d u s ro imagine . And sinc e there ar e me n wh o mak e error s i n
reasoning, committing paralogisms in the simplest geometrical questions, and because
I judge d tha t I  wa s a s pron e t o erro r a s anyon e else , I  rejecte d a s fals e al l th e
arguments tha t I  ha d previousl y take n t o b e demonstrations . Lastly , considerin g
that th e ver y thought s w e hav e ha d whil e awak e ma y als o occu r whil e w e ar e
sleeping without an y o f them bein g at tha t tim e true, I  resolved to preten d tha t all
the thing s tha t ha d eve r entere d my mind wer e no mor e tru e tha n th e illusion s of
my dreams . Bu t then I  immediatel y noticed tha t whil e I  wa s tryin g thus t o thin k
everything false , i t wa s necessar y that I , wh o wa s thinkin g this , wa s something .
And observin g that th e truth ' I am thinking , therefore I exist' was s o firm and sur e
that al l the mos t extravagant suppositions of the sceptics were incapable of shaking
it, I  decide d tha t I  coul d accep t i t withou t scrupl e a s th e firs t principl e o f th e
philosophy I  wa s seeking. 48

In the Meditationes,  Descarte s will return t o thi s argumen t an d presen t
it i n a  mor e elaborat e form , an d I  shal l postpon e discussio n o f som e
of th e detai l unti l w e com e t o th e mor e elaborat e version . Fo r th e
moment, I  want t o concentrat e o n th e radicalis m o f Descartes ' doubt .
It i s radical bot h i n comparison wit h hi s own though t u p t o thi s time ,
and i n compariso n wit h anythin g w e fin d i n hi s predecessor s o r con -
temporaries. Th e claim that no inspection o f the perceptual images tha t
we hav e wil l sho w whethe r the y ar e th e produc t o f a  dreamin g o r a
waking stat e completel y undermine s hi s ow n earlie r doctrin e o f clear
and distinc t ideas , wher e suc h a n inspectio n i s suppose d t o revea l
something abou t th e evidentia l valu e o f th e ideas . An d non e o f hi s
contemporaries o r predecessors had advocate d hyperboli c doubt, which
I shal l tak e t o b e tha t for m o f doub t whic h question s thing s tha t yo u
can b e (an d ma y remain ) absolutel y certai n about . A s Descarte s wil l
put i t later :

For wha t differenc e woul d i t mak e t o u s i f someon e claime d tha t thi s truth , o f
which w e ar e s o strongl y persuaded , appear s fals e t o Go d o r t o th e angels , an d
hence is , i n absolut e terms , false ? Wh y shoul d w e concer n ourselve s wit h thi s
absolute falsity , whe n w e neithe r believ e it no r hav e th e leas t suspicion of it ? Fo r
we ar e supposin g a  belie f o r convictio n s o strong tha t nothin g can remov e it , an d
this convictio n i s i n ever y respect th e sam e a s absolut e certainty. 49

For example, hyperbolic doubt abou t whethe r th e external world exist s
is something you can take seriously without actuall y ever believing that
there i s in fac t n o externa l world : th e challeng e i s to justif y you r belie f
in somethin g tha t yo u ca n b e absolutel y certain about . I t i s a  for m of
epistemological doubt , questionin g whether ou r belief s constitut e
knowledge, an d i t i s drive n b y a n apparen t discrepanc y between th e
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stringent requirement s tha t w e plac e o n knowledg e an d th e kin d o f
support tha t ou r knowledge-claim s ca n receive . Suc h epistemologica l
doubt lead s on e t o questio n whethe r one' s belief s amoun t t o knowl -
edge, bu t i t does no t necessaril y lead us to abando n thos e beliefs . On e
might stil l hol d o n t o one' s forme r beliefs , an d judg e tha t on e wa s
more justifie d i n holdin g the m tha n i n holdin g an y contrar y beliefs .
Such scepticis m i s usually idle, i n th e sens e tha t i t doe s no t affec t ou r
behaviour o r ou r mod e o f life . An d eve n whe n i t doe s resul t i n a
change of belief, a s it may in the case of moral and theologica l scepticism
for example , w e stil l en d u p wit h beliefs : the y ar e jus t differen t one s
from thos e w e ha d previously .

The kind o f scepticism tha t w e find in antiquity , an d t o som e exten t
in Descartes' immediat e predecessors, i s different fro m this . Pyrrhonism,
the paradigm form of systematic doubt i n antiquity, had two distinctive
features: i t wa s a  for m o f doxasti c rathe r tha n epistemologica l doubt ,
and, secondly , it was driven by relativism rather tha n scepticism. 50 Episte-
mological doub t question s whether one' s belief s amoun t t o knowledge ,
whereas doxasti c doub t question s whethe r on e i s entitled t o hol d th e
beliefs one has. A  sceptic is someone wh o holds that the world i s deter-
minately eithe r i n on e stat e o r another , tha t a  thin g ha s on e propert y
or another , an d s o on, bu t that there i s no way we can tel l which stat e
it is in or which propert y i t has. A relativist is someone who hold s that
what stat e th e worl d i s in , wha t propertie s somethin g has , etc. , i s
relative to feature s o f the perceiver and the various circumstances under
which perceptio n occurs . Relativis m drives doxastic doubt , scepticis m
drives epistemologica l doubt . Give n th e rol e o f scepticis m an d episte -
mological doub t i n Descartes ' matur e thought , i t i s importan t tha t
we appreciat e th e difference s betwee n ancien t an d Cartesia n doubt ,
especially since these have been largely obscured in the literature on the
history of scepticism, Cartesia n doub t bein g treated simpl y as a  radical
version o f a  traditional programme, whereas in fac t i t i s quite differen t
from Pyrrhonism .

In general , Pyrrhonis m call s int o questio n ou r abilit y t o choos e
between differen t an d perhap s conflictin g appearances. Th e ai m o f th e
exercise i s to show that th e condition s fo r distinguishin g veridical fro m
non-veridical perceptio n ca n neve r b e met . Doe s thi s sugges t a  mor e
precise target ? I  believ e i t does , namel y th e prevailin g naturalisti c
construal o f perceptio n whereb y ther e is , a s i t were , a  natura l wa y o f
functioning o f sense organs which , provided th e circumstances ar e right ,
will yield veridical perceptions. Aristotle , as we sa w i n Chapte r 5 , an d
to som e exten t the Stoics, 51 had relie d on the idea that ther e is a natural
way o f functionin g o f sens e organs which, provide d the circumstance s
are right, will revea l the true nature of the world to us . The Pyrrhonists
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attempted t o counte r thi s vie w b y showing tha t sens e organ s functio n
in differen t ways . The y pointe d out , fo r example , tha t som e animal s
have fur, some have spikes, some have scales , some hav e skin, and tha t
as a  resul t o f these difference s thing s will fee l differently : non e o f these
ways o f feeling ca n b e called veridical , or eve n more veridica l than th e
others. Ther e i s n o on e wa y o f functioning ; an d give n th e rang e o f
circumstances i n which perceptio n ca n occur , w e cannot sa y that ther e
is on e se t o f circumstance s whic h i s the righ t one . I t i s no t tha t ther e
are suc h circumstance s bu t tha t w e canno t discove r wha t the y are :
rather, i t is simply that there exist no natural or even optimal condition s
for sens e perception, an d henc e no condition s unde r whic h the y can be
said t o b e veridical .

At this point w e might as k why so many commentators trie d t o place
a sceptica l readin g o n th e Modes . Th e answe r lie s partl y i n th e fac t
that advocate s o f scepticis m i n the sixteent h an d seventeent h centuries
took thei r cu e from Pyrrhonism , although this i s quite compatible wit h
their usin g Pyrrhonis t technique s t o ne w ends . Mor e importantly , i t
has seeme d unclea r ho w th e Pyrrhonis t projec t i s realizable unless on e
interprets i t i n term s o f sceptica l doubt . Bu t th e projec t i s in fac t real -
izable on the assumptio n o f relativist doubt, an d i n establishing this we
can incidentall y bring t o ligh t th e ke y Pyrrhonis t techniqu e tha t late r
scepticism, especiall y i n it s Cartesia n version , wil l employ .

The ultimate point o f th e Pyrrhonist exercis e is what i s called ataraxia
or apatheia—freedom fro m disturbance , tranquillity—and i t is achieved
by a n intellectua l journey . Th e journe y begin s whe n on e investigate s
some questio n o r fiel d o f enquiry and find s tha t opinion s conflic t as t o
where the truth lies . The usual hope o f the investigation—for 'dogmatists '
such a s Epicureans an d Stoics—i s that ataraxia  wil l be attained onl y if
we ca n discove r th e right s an d wrong s o f th e matte r an d giv e ou r
assent t o th e truth . Th e difficult y i s that , i n an y matter , thing s wil l
appear differentl y t o differen t peopl e accordin g t o on e o r anothe r o f a
variety o f circumstances : thes e ar e wha t ar e catalogue d i n th e Te n
Modes o f Aenesidemus , whic h provid e te n basi c way s o f suspendin g
judgement. Conflictin g appearance s canno t b e equall y true , s o on e
needs a criterion o f truth. But , the Pyrrhonis t argues , n o suc h criterio n
is available, with the result that we are lef t wit h conflicting appearance s
and th e conflictin g opinions base d o n them , unabl e t o find any reaso n
for preferrin g one t o anothe r an d therefor e boun d t o trea t al l of equa l
strength an d equall y worthy (o r unworthy) of acceptance. But we cannot
accept the m al l becaus e the y conflict , o r mak e a  choic e betwee n the m
for lac k of a criterion, so we cannot accep t any : we are forced to accep t
the equa l strength o f oppose d assertions . S o fa r a s trut h i s concerned ,
we mus t suspen d judgement . Bu t ca n relativis m yiel d th e require d
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suspension o f judgement? The Pyrrhonis t project relies on the existenc e
of a  conflict of opinions whic h admit s o f no resolution . I t i s the conflict
of opinion s tha t lead s t o th e suspensio n o f judgement , an d i t i s thi s
suspension o f judgement , i f accomplishe d satisfactorily , tha t lead s th e
Pyrrhonist t o th e stat e o f tranquillit y tha t h e seeks . Th e proble m i s
whether relativisti c doub t ca n lea d t o conflic t o f opinions , fo r ho w
does th e conflic t itself arise? Surely the relativis t cannot admi t tha t th e
opinions conflic t withou t assumin g tha t ther e i s som e trut h o f th e
matter wit h respec t t o whic h the y conflict .

But i n fac t th e conflic t o f belief s require d fo r suspensio n o f belie f i s
possible o n a  relativisti c basis . For whil e i t i s true tha t th e Pyrrhonist s
require conflic t o f belief s fo r suspensio n o f judgement to occur , i t doe s
not follo w fro m thi s tha t the y themselves must produc e th e conflic t of
beliefs. Th e conflic t of belief s does no t hav e to b e their  conflict , i n th e
sense o f a  conflic t between belief s tha t the y hold . Thi s poin t i s perhaps
more familia r i n th e contex t o f Descartes ' settin g ou t o f epistemologi -
cal scepticism . There , th e sceptica l procedur e i s t o le t th e opponen t
make a  knowledge clai m and the n sho w tha t th e claim fail s t o meet th e
opponent's ow n requirement s fo r knowledge , b y showin g tha t th e re -
quisite justificatio n fo r the claim is not available . The sceptical argumen t
has a  distinctiv e dialectica l structure , whic h require s th e opponen t t o
provide al l the premisse s o f the argument , s o that th e scepti c ca n the n
show a n inconsistency betwee n them . The opponent mus t provid e bot h
the definitio n o f knowledg e an d th e knowledg e claim , i f the argumen t
is t o ge t of f th e ground . Similarl y in th e cas e o f ancien t doubt : i t i s
crucial tha t th e dogmatis t provid e al l the premisses . Th e poin t i s tha t
the Pyrrhonist  doe s no t nee d t o clai m tha t th e belief s conflict , only t o
report th e view s o f variou s 'dogmatists' . Th e dogmatist s trea t thei r
own belief s a s bein g tru e an d thos e o f thei r opponent s a s bein g false ,
and thi s o f cours e mean s tha t the y trea t the m a s conflicting . Th e
Pyrrhonist the n simpl y show s that , i f we assum e alon g wit h th e dog -
matists tha t ther e i s a  conflict , w e ca n show , contra  th e dogmatists ,
that ther e canno t b e an y wa y o f resolvin g it . Consequently , w e mus t
suspend ou r beliefs , o r a t leas t distanc e ourselve s fro m al l belief s b y
withholding assen t fro m an y o f them . Th e Pyrrhonis t nee d mak e n o
claims abou t conflic t himsel f excep t t o repor t wha t dogmatist s agre e
between themselves is a conflict: that i s all he requires for hi s argument .

What is distinctive about Pyrrhonism is that, first, like scepticism bu t
unlike relativism, it does not mak e any claims itself but merely questions
the abilit y o f other s t o mak e suc h claims ; an d second , lik e relativism
but unlik e scepticism, i t does no t accep t tha t ther e i s an undiscoverabl e
truth o f the matte r bu t maintain s rather tha t everythin g is relative. The
first i s a  standar d Pyrrhonis t procedure , whic h perhap s originally
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derived fro m th e Socrati c stanc e o f the questione r wh o know s nothin g
and systematicall y undermines th e claim s o f hi s interlocutors , an d i t
was subsequentl y taken u p an d developed , mos t notabl y b y Descartes ,
in th e contex t o f seventeenth-centur y scepticism. Pyrrhonism i s para -
sitic on th e belief s o f dogmatists , an d i t i s axiomatic t o th e Pyrrhonis t
method o f proceeding that an y assumptions , claims , or belief s b e those
of th e dogmatist , sinc e th e ai m o f th e exercis e i s alway s a  critical ,
negative one : t o convinc e the dogmatist s o f th e falsit y o f thei r beliefs ,
not t o convinc e the m o f th e trut h o f Pyrrhonism . Th e latte r come s
incidentally, a s i t were , jus t a s th e painte r Apelle s only achieve d th e
effect h e desired , namely foam on th e horse' s mouth, whe n h e gave up
trying t o achiev e i t an d flun g hi s spong e a t th e canvas . Th e secon d
feature, relativism , was somethin g tha t pervade d Gree k though t fro m
Protagoras onwards . Bu t ancien t relativis m i s differen t fro m moder n
relativism o f a  'conceptua l schemes ' variety , for example , which hold s
that th e worl d i s accessibl e onl y i n s o fa r a s w e ar e abl e t o impos e
structure upo n it , an d tha t thi s structur e i s inevitabl y the produc t o f
cultures, languages , etc . O n suc h a  conception , ther e i s indee d onl y
truth relativ e t o particula r languages , cultures , theories , o r whatever ,
rather tha n trut h pe r se.  Such relativism is not a  for m o f doubt , how-
ever. The modern relativis t will typically use relativism to try to establish
something positiv e abou t th e natur e o f knowledge : it s dependenc e o n
conceptual schemes , fo r example , wil l no t b e take n t o undermin e
knowledge, bu t t o sho w it s rea l character . Bu t Pyrrhonis m i s no t de -
signed to reveal something about the nature o f knowledge. It is designed
to sho w th e futilit y o f the searc h fo r knowledge : i t is the paradigmati c
form o f doubt .

With th e reviva l o f Pyrrhonis m i n th e secon d hal f o f th e sixteent h
century, w e ca n fin d bot h a  continuatio n o f relativistically-driven
doxastic doub t and the beginnings of a sceptically-driven epistemological
doubt. Thi s i s tru e even  o f Montaigne' s Essais,  a  poin t tha t ha s no t
been full y appreciated. 52 I f on e look s a t th e treatmen t o f doub t i n th e
Essais, on e ca n fin d a  clearl y relativistic strain o f thought . I n th e firs t
chapter o f Par t II , fo r example , w e ar e tol d tha t 'w e chang e a s doe s
that anima l tha t take s th e colou r o f eac h plac e i t visits ' an d that :
Not onl y doe s the wind o f accidents mov e m e a t it s will, bu t I  am als o move d an d
disturbed simpl y a s a result o f my own unstabl e posture , and anyon e wh o observe s
carefully ca n scarcel y fin d himsel f i n th e sam e stat e o n tw o occasions . I  giv e m y
soul no w on e fac e now another , dependin g o n th e directio n i n whic h I  turn it . If
I spea k o f mysel f i n differen t ways , thi s i s becaus e I  loo k a t mysel f i n differen t
ways. All contradictions may b e found i n me b y some twis t an d i n some fashion. 53

And eve n when w e turn t o th e Apologie d e Raimond  Sebond,  much
of wha t Montaign e write s ha s a  relativisti c connotation : man y o f th e
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examples he gives—what's true on on e sid e of the mountai n i s false o n
the other ; w e hide awa y while engaging in sexual intercourse , wherea s
the Indian s d o i t i n public ; an d s o on—stic k closel y t o th e relativis t
tone o f his Pyrrhonist sources . And i n Charron' s D e l a Sagesse (1601) ,
which, althoug h i t wa s littl e mor e tha n a  compilatio n o f th e view s of
others, mos t notabl y Montaigne , wa s a s influentia l a s th e Essais,  thi s
relativistic ton e i s reinforced . Charron tell s u s tha t huma n reaso n i s a
'wandering, changeable , distorting , variabl e implement' , ther e i s 'n o
reason tha t doe s no t hav e it s opposite' , tha t 'wha t i s an abominatio n
in on e plac e i s piet y i n another'. 54 An d occasionall y i n th e wor k o f
critics o f suc h a n approac h w e ca n fin d a  retur n t o th e teleologica l
justifications o f ou r belief s tha t ancien t Pyrrhonis m se t out t o destroy :
Mersenne, i n his La verite  des sciences  (162,5), f°r example , tries to mee t
systematic doub t wit h a  revampe d Aristotelia n 'optimal-conditions '
account o f perceptual veridicality which stresse s the actua l success that
scientific investigation s have. 55

Nevertheless, alongsid e this 'genuine ' reviva l of Pyrrhonism, we ca n
also fin d somethin g new , an d i n Montaigne' s Apologie  de  Raimond
Sebond ther e i s evidence of a  sceptically-drive n epistemological doubt .
Montaigne's defenc e of Pyrrhonism rests o n th e fac t tha t i t shows tha t
we canno t depen d upo n an y o f th e belief s abou t th e worl d tha t w e
have forme d by relying on ou r ow n resources ; it 'present s ma n nake d
and empty , recognizin g hi s natura l weakness , abl e t o receiv e fro m
above som e externa l power ; strippe d o f huma n knowledg e an d con -
sequently al l th e bette r abl e t o lodg e divin e knowledg e i n himself ,
wiping ou t hi s judgemen t t o mak e mor e roo m fo r faith ; neithe r dis -
believing nor setting up any doctrine against the common observances'. 56

The ai m i s not t o establis h the futilit y o f the searc h for knowledg e pe r
se, bu t t o establis h the futilit y o f th e searc h fo r knowledg e base d en -
tirely upon our ow n resources . Pyrrhonism was utilized in the sixteenth
and seventeent h centuries , no t primaril y a s a  weapo n o f libertinage ,
but a s a  mean s o f defendin g the fait h agains t form s o f Protestantism ,
as well as against certain kinds of scholastic natura l theology.57 It is not
surprising tha t Descartes ' firs t recorde d brus h wit h th e questio n o f
scepticism, i n hi s disput e wit h Joh n Dur y i n th e winte r o f 1634/5 ,
should hav e been in the context o f fideism, for scepticism largely turned
around th e questio n o f th e rol e o f faith. 58 Indeed , fideis m provide s a
key t o th e transformatio n o f doxasti c doub t int o epistemologica l
scepticism, for the theological context i n which Pyrrhonis m was revived
guaranteed tha t ther e wa s a n objectiv e answer t o question s abou t th e
nature an d structur e o f th e world . Thi s graduall y close d of f th e pos -
sibility o f relativism , an d althoug h one ca n stil l fin d trace s o f it , these
are increasingl y rare exceptions, for relativism simply could not flourish
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in th e theologica l contex t o f seventeenth-centur y discussions o f doubt .
Even Charron , despit e hi s relativis t tone , ha s a  decidedl y equivoca l
commitment t o th e vie w that an y se t of belief s i s as good a s any other .
The proble m wa s tha t o f ho w w e ar e t o discove r whic h se t o f belief s
is th e correc t one , an d ho w w e ar e t o establis h th e trut h o f thes e
beliefs; i n othe r words , ho w w e wer e t o com e t o know  th e structur e
of th e world . Thi s proble m wa s no t straightforward , however , fo r a s
Montaigne's fideisti c construa l o f scepticis m indicates , whil e i t i s
guaranteed tha t ther e i s a n objectiv e answe r t o th e questio n o f wha t
the worl d i s like , becaus e w e kno w tha t Go d create d th e worl d i n a
particular wa y an d tha t He ha s objectiv e knowledg e o f what i t i s like,
the possibilit y o f ou r attainin g thi s knowledg e i s no t guaranteed . In -
deed, th e proble m i s eve n wors e tha n that , fo r th e distanc e betwee n
ourselves and Go d i s so great tha t th e way o f bridging it does not see m
to li e in rationa l enquir y a t al l bu t i n faith .

At thi s point , w e can begi n to se e how scepticis m connect s u p wit h
Descartes' concern s i n natura l philosoph y an d metaphysics . N o mech -
anist i n the firs t hal f o f th e seventeent h centur y could hav e accepted a
fideist conception o f understanding. This wa s partl y because of the fac t
that traditiona l source s o f faith , fro m th e Bibl e t o Christia n teachin g
as se t ou t b y scholasti c philosophers , wer e antithetica l t o th e kin d of
natural-philosophical framewor k that mechanists—even mechanists like
Mersenne, wh o wa s orthodo x i n matters o f religion—were attemptin g
to establish . But another facto r i s the rejectio n of any appea l t o tradi -
tion, whethe r sympatheti c o r antagonistic , i n natura l philosophy . On e
thing tha t th e condemnatio n o f Copernicanism ha d brough t t o a  hea d
was th e standing of natural philosophy; i n particular, th e issue a t stak e
in the trial s o f Copernicans suc h as Foscarini an d Galile o was whethe r
one wa s t o b e guide d i n natura l philosoph y b y th e 'natura l ligh t o f
reason' o r 'dogma s o f the faith'. 59 Fo r Descarte s a t least , ther e was a n
indissoluble connectio n betwee n hi s mechanism an d a  commitmen t t o
Copernicanism, an d eve n i f he ha d no t alread y had a  commitmen t t o
the powe r o f the 'natura l ligh t o f reason' , the questio n o f the standin g
of Copernicanis m woul d hav e force d suc h a  commitmen t upo n him .
But her e w e hi t th e metaphysica l proble m tha t th e natura l ligh t o f
reason, b y itself , canno t yiel d a n understandin g of th e ultimat e natur e
of things , becaus e th e cognitiv e gul f betwee n Go d an d ourselves —
expressed i n it s mos t radica l for m i n Descartes ' doctrin e o f eterna l
truths—means we cannot expec t tha t ou r cognitiv e facultie s ca n gras p
the divin e rationale behin d th e wa y thing s are . I n hi s correspondenc e
with Mersenn e o n the question o f eternal truths, we saw that Descarte s
maintains tha t God' s transcendenc e is suc h tha t H e i s no t boun d b y
empirical o r even mathematical truths. He has created truths and could
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have create d the m differently , i n a  wa y tha t completel y surpasse s ou r
understanding. Or , t o pu t th e matte r i n epistemologica l terms , H e
could hav e made al l ou r belief s false . I t i s just such a n epistemologica l
translation tha t w e no w fin d i n th e Discours.  Th e epistemologica l
correlate o f th e complet e transcendenc e o f God' s power s take s th e
form o f th e introductio n o f hyperboli c doubt .

No demonstratio n tha t ou r belief s ar e shape d by , or eve n a function
of, subjectiv e an d environmenta l factors , whic h i s th e cor e o f th e
Pyrrhonist attac k o n belief , coul d possibl y yiel d hyperboli c doubt . O n
the othe r hand , i f on e ha s a  sufficientl y restrictiv e vie w o f wha t ca n
count a s the justification require d for genuine knowledge, the n hyperbolic
doubt i s clearl y a  possibility , a s a n extrapolatio n fro m les s radica l
forms o f sceptica l doubt . The kin d o f systemati c doub t tha t Descarte s
employs in the Discours  i s like this, an d i t is distinctively different fro m
Pyrrhonist doub t i n a number of respects. I n the firs t place, i t is explic-
itly epistemologica l rathe r tha n doxastic . I t doe s no t affec t ou r belief s
for, a s Descarte s admits , 'i n practica l lif e i t i s sometimes necessar y t o
act upo n belief s tha t on e know s ar e uncertain'; 60 rather , i t raise s th e
question o f wha t kin d o f certaint y w e requir e fo r ou r belief s t o b e
knowledge. Second , i t i s drive n no t b y relativis m bu t b y a  for m o f
realist scepticism: realis t in the sens e that i t is taken a s given that there
is a way the world i s independently of us, that objects and event s really
have determinat e propertie s independentl y o f ou r impression s an d
judgements; and scepticis m i n the sens e that w e cannot kno w what th e
world i s like, o r what these properties are . Th e problem i s not tha t we
have n o wa y o f determinin g whic h o f th e variou s condition s unde r
which perceptio n occur s ar e thos e tha t secur e veridicality , but rathe r
that w e hav e n o acces s t o th e ultimat e natur e o f reality . This i s th e
epistemological analogu e o f th e metaphysica l proble m o f God' s
transcendence.

In fact , the doctrin e o f eternal truths doe s no t appea r agai n afte r th e
early 1630 5 i n Descartes ' writings , no t becaus e h e ha s abandone d it ,
but becaus e i t i s a  metaphysica l doctrin e whic h ha s no w bee n refor -
mulated epistemologically , i n term s o f hyperboli c doubt : althoug h
hyperbolic doub t doe s retai n clea r traces o f it s origins , a s we shal l see
when w e loo k a t th e mor e elaborat e versio n o f th e argumen t i n th e
Meditationes. I n it s metaphysical version i t is insoluble, fo r al l one ca n
do i s point to the chasm dividin g divine and huma n understanding : th e
doctrine o f th e divin e creatio n o f eterna l truth s i s a  dea d end . Th e
epistemological reformulatio n o f th e proble m doe s yiel d a  solution ,
however, an d fa r fro m bein g a  dea d en d i t turn s ou t t o b e the ke y t o
the defenc e o f Cartesian natural philosophy. But we mus t not overloo k
the fac t tha t th e proble m tha t Descarte s i s concerned wit h here—ou r
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lack o f any direc t access to reality—i s initially generated metaphysically
rather tha n epistemologically . Descartes ha s translate d a  metaphysica l
problem int o a n epistemologica l one , bu t i t i s stil l ultimatel y subor -
dinated t o metaphysica l ends , namel y th e provisio n o f metaphysica l
foundations fo r hi s natura l philosophy , foundation s require d becaus e
of th e onslaugh t agains t Copernicanis m whic h (h e believed) forced hi m
to abando n L e Monde.  Descarte s use s scepticism , a s di d Montaigne ,
not a s somethin g problemati c whic h need s t o b e answered , bu t a s
something tha t directs us inexorably toward s th e metaphysical questio n
of ho w w e bridg e th e ga p betwee n a  transcenden t Go d an d huma n
cognition. Indeed , hyperbolic doubt i s in som e ways constitutive o f his
epistemology, fo r i t i s only b y means o f hyperboli c doub t tha t we ca n
be le d t o se e th e nee d fo r th e kin d o f metaphysica l foundation s fo r
natural philosoph y tha t Descarte s want s t o provide .

In th e firs t instance , wha t th e doub t pushe s u s int o i s subjectivity ,
and indee d epistemologica l doub t centre s o n th e perspectiv e o f th e
subject. Pyrrhonis m ha d mad e constan t referenc e to subjectiv e states ,
and indeed , i t mad e wha t on e believe s relativ e t o a  whol e rang e o f
subjective states—anger , love , familiarity , habits, religiou s views , an d
so on—which Descarte s never even mentions. Ye t he manages t o mak e
the whol e questio n o f legitimatio n tur n aroun d th e subject . Although
he i s concerne d wit h suc h question s a s tha t o f wha t i n perceptio n i s
due t o th e perceive r an d wha t i s due t o th e world , thi s i n itsel f woul d
not generat e a  concer n wit h subjectivity . Th e Epicurean s wer e par -
ticularly concerne d wit h thi s problem , fo r example , bu t the y di d no t
think o f th e perceive r a s somethin g separat e from , o r remove d from ,
the world. 61 Bu t jus t a s importan t i s the fac t tha t naturalis m pervade s
doubt i n antiquit y a s well . Pyrrhonis m i s ultimatel y directed toward s
a stat e i n which , b y suspendin g al l one' s beliefs-cum-opinions-cum -
judgements, one is finally completely at peace with the world. Pyrrhonis m
does no t en d u p distancin g u s fro m th e world : o n th e contrary , i t
shows tha t w e are so integrated wit h th e world tha t it s very particula r
features shap e ou r experienc e o f it , makin g i t impossibl e to transcen d
this particularit y b y tryin g t o fin d optima l condition s fo r cognition .

Cartesian doub t pushe s u s i n th e othe r direction , an d Descarte s
achieves thi s b y developin g an d transformin g Montaigne' s conceptio n
of subjectivity . Montaign e probabl y initiate d hi s projec t o f self -
exploration wit h th e traditiona l ai m o f discoverin g a  universa l human
nature, bu t wha t h e ende d u p doin g wa s somethin g completel y dif -
ferent.62 H e discovere d himself, his thoughts, feelings , emotions: some -
thing cut of f not jus t from th e empirica l world bu t fro m othe r subjects .
It i s no t tha t subjectivit y conceive d a s a  universa l huma n natur e i s
separated fro m empirica l nature , bu t rathe r tha t the sel f i s cut of f fro m
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empirical nature an d indee d from othe r selve s as well. Descartes deploys
this vie w o f th e self— a sel f whic h ha s a n identit y i n it s ow n right ,
independent o f th e relatio n i n whic h i t stand s eithe r t o th e empirica l
world o r othe r selves—i n a n epistemologica l context , so that the locu s
of knowledg e o f th e empirica l world i s no w somethin g remove d fro m
that empirical world.63 Because of the way in which h e puts Montaigne' s
notion o f subjectivity to us e in this new context, subjective appearance s
are no w no t s o muc h a  featur e o f huma n cognitio n generall y a s a
feature o f m y cognition . I t i s no t tha t m y cognitio n i s significantly
different fro m tha t of others, bu t rathe r tha t on e experiences one's ow n
cognition a s a subjective process , whereas one experiences that o f others
quite differently . I t i s thi s tha t allow s hyperboli c doubt , fo r a  ga p i s
opened u p betwee n th e sel f an d th e empirica l world, or , a s i t i s no w
beginning t o become , th e 'external ' world . W e have seen that sceptical
questions ar e absen t fro m th e discussion s o f cognitio n i n th e Regulae
and L'Homme,  an d tha t thes e discussions ar e conducte d i n terms o f a
naturalized epistemology , supplemente d b y a  linguisticall y modelle d
account o f cognitiv e gras p i n L e Monde.  Wher e question s o f legit -
imation ar e raised i n this epistemology , a s they are in the Regulae,  the y
are raise d i n the contex t o f a  rhetorico-psychologica l theor y abou t th e
vividness an d particularit y o f th e content s o f ou r ideas . Wha t no w
happens i s w e ar e force d t o fin d a  criterio n b y whic h t o distinguis h
between (subjective ) appearanc e and (external ) reality , something whic h
the earlie r criterion , whic h wa s designe d fo r differen t purposes ,
manifestly canno t provide . Ye t what i s sought i n th e notio n o f clarity
and distinctnes s remains the sam e in one important respect , fo r in bot h
cases self-convictio n remain s th e primar y aim . Th e differenc e arise s
from th e fac t tha t Descarte s ha s move d fro m a  naturalisti c settin g i n
which th e tas k i s t o describ e ho w cognitio n occur s (subjec t t o th e
constraints o f mechanism ) t o on e i n whic h th e questio n i s a t issu e of
whether knowledg e i s eve n possible . Traditiona l metaphysics , o r a t
least tha t part o f i t which w e now refe r t o a s ontology, ha d deal t wit h
the questio n o f ho w th e worl d is ; what Descarte s manage s t o d o i s to
transform, i n a  fa r mor e decisiv e way tha n an y o f hi s predecessor s o r
contemporaries, th e ai m of metaphysics by making the questio n that of
how th e worl d i s 'independently o f us' . This makes a n investigatio n of
'us' mandatory. B y asking how th e world i s independently of us, rathe r
than jus t ho w th e worl d is , an epistemologica l ingredien t i s buil t int o
metaphysics tha t wa s no t ther e previously . Wha t Descarte s doe s i s to
approach th e questio n o f ho w th e worl d i s independentl y o f u s b y
exploring th e natur e o f th e subject' s experience an d askin g wha t fea -
tures o f tha t experienc e entitle u s t o mak e claim s t o knowledge .

The ke y questio n become s tha t o f determinin g whethe r ther e i s
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anything extra-menta l tha t correspond s t o m y ideas; an d th e ide a tha t
Descartes start s wit h i s tha t o f perfection : h e realize s tha t h e i s no t
perfect becaus e i t i s more perfec t t o kno w tha n t o doubt , an d h e ask s
where hi s idea of something mor e perfec t than h e derives from. He ca n
imagine havin g made up hi s ideas o f things les s perfect tha n he , bu t h e
cannot hav e mad e u p hi s idea o f something mor e perfec t than himself ,
for 'i t was manifestly impossible to ge t this fro m nothing'. 64 This i s the
argument fo r God' s existence from Hi s bein g the sol e thin g tha t coul d
cause m e t o hav e tha t idea , whic h w e looke d a t i n chapte r 6 . God' s
existence an d th e natur e o f th e min d ar e tw o thing s tha t w e kno w
clearly an d distinctl y whe n w e reflec t o n them . Wha t rol e doe s th e
cogito hav e in this? Descarte s tell s us that i t is 'the first principle o f the
philosophy I  wa s seeking', 65 bu t thi s canno t mea n tha t i t i s th e firs t
principle i n th e sens e o f bein g a  foundation , for , a s w e hav e seen , i n
summarizing Part IV of the Discours, he tells us explicitly that th e nature
of th e huma n sou l an d th e existenc e o f Go d ar e th e foundation s o f his
metaphysics. Moreover , th e clarity and distinctnes s tha t w e experienc e
when w e reflec t o n th e cogito  itsel f require s groundin g i n Go d i f i t i s
to delive r the truth :

But i f w e di d no t kno w tha t everythin g rea l an d tru e withi n u s come s fro m a
perfect an d infinit e being , howeve r clea r an d distinc t ou r idea s were , w e woul d
have no reaso n t o b e sure that the y had th e perfectio n o f bein g true. Bu t once th e
knowledge o f Go d an d th e sou l ha s mad e u s certai n o f thi s rule , i t i s eas y t o
recognise tha t th e thing s w e imagin e in dream s shoul d i n n o wa y mak e u s doub t
the trut h o f th e thought s w e hav e whe n awake. 66

The cogito  present s u s with a  paradigmatic cas e of clarity and distinct -
ness o f the kin d that Descartes i s seeking, bu t i t does not legitimat e the
use o f clarity an d distinctnes s a s a  criterion . Tha t tas k rest s ultimatel y
with God , whos e existenc e w e can deduc e from th e ide a tha t w e hav e
of Him . Go d the n act s a s the guaranto r fo r knowledge , althoug h ho w
He act s i n thi s wa y i s no t specifie d here .

Part I V of th e Discours  i s a  firs t sta b a t a  foundationa l theor y tha t
will b e developed much mor e full y i n the Meditationes,  an d I  shall pu t
off mor e detaile d discussio n unti l w e com e t o th e Meditationes.  Bu t
because o f a  prevalen t misinterpretatio n o f th e Discours  an d th e
Meditationes a s providin g epistemologica l foundation s fo r knowledg e
in th e cogito,  i t wil l b e helpfu l t o summariz e th e readin g tha t I  a m
proposing. M y reconstruction i s as follows. The problem tha t Descarte s
started of f wit h wa s tha t o f buildin g u p a  natura l philosophy ,
mechanism, a s a  basi s fo r a  micro-corpuscularian , hydrostatically /
hydrodynamically modelle d physic s whose fortune s wer e inextricably
tied t o thos e o f Copernicanism . Mechanis m o n hi s interpretatio n
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required a  particularl y unyieldin g conception o f God' s transcendence ,
however, and thi s raised the questio n of what kin d of relation we stan d
in to a  transcendent God . Descarte s realize d that bot h thes e aspects of
mechanism coul d b e deal t wit h i n term s o f a n epistemologize d meta -
physics. In the Discours  he sets out the natural philosophy o f Le Monde.,
which i s summarize d immediatel y afte r Par t IV ; i n th e Meditationes
what i s set out i s a more metaphysical version of mechanism, presente d
in Meditatio n 6 , whic h completel y undermine s th e kin d o f common -
sense belief s abou t th e natura l worl d tha t on e might naturall y star t off
with befor e systemati c doub t take s it s toll . Systemati c doub t i s use d
as a  prelud e t o legitimatin g a  contentiou s natura l philosophy , no t t o
providing 'knowledge ' wit h a  fir m foundation . W e hav e see n wh y
Descartes find s thi s necessary . Becaus e o f th e natur e o f th e problem ,
nothing short o f indubitable metaphysical foundations will be sufficien t
to counte r th e threa t pose d b y the Inquisitio n t o Copernicanism . Bu t
how coul d a  metaphysic s d o this ; or , mor e precisely , wha t woul d a
metaphysics hav e t o d o t o accomplis h this ? Self-convictio n i s the key ,
just a s i t was i n the earlie r version o f the doctrin e o f clea r and distinc t
ideas, bu t ou r convictio n canno t deriv e from th e clarit y or vividnes s of
our ideas , sinc e th e basi c proble m i s not th e mind' s cognitiv e relatio n
to th e empirica l world , bu t ou r cognitiv e relatio n t o a  transcenden t
God wh o ca n creat e an d chang e empirica l truth s a t will . Note i n thi s
connection tha t i n his summary of Part IV of the Discours,  whic h covers
the cogito,  the natur e o f th e mind , materia l extension , an d th e exist -
ence o f God , Descarte s doe s no t tel l u s tha t th e foundation s o f hi s
metaphysics H e in th e cogito  an d th e natur e o f th e materia l world , a s
an epistemologica l readin g migh t lea d u s t o expect , bu t i n the natur e
of th e min d an d God' s existence .

Publication an d Critica l Respons e

Some tim e earl y i n 1636 , Descarte s move d t o Leiden , th e centr e o f
Dutch publishing , t o find a  publishe r fo r the Discours  an d th e Essais,
As he tells Mersenne i n March 1636 , 'I came here because the Elzeviers
had earlier said that they would like to be my publishers'.67 The Elzeviers
were th e greates t publisher s o f th e time , an d ha d use d th e libera l
publishing law s o f th e Netherland s t o produc e edition s o f works —
most famousl y Galileo' s Dialogue  o n Tw o Chief  World  Systems —that
could no t b e published elsewhere . The fac t tha t Descarte s shoul d hav e
first though t o f a  publishin g hous e s o closel y associate d wit h Galile o
and Copernicanis m contrast s strongl y wit h hi s cautio n i n othe r re -
spects, fo r he no t onl y ha d lef t cosmologica l theory ou t bu t wante d t o
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publish th e work s anonymously. 68 Thi s surel y indicate s a  significan t
degree o f indecisio n i n Descartes ' mind , whic h i s hardly surprising . A s
it turns out , however , he was not t o publis h with th e Elzeviers . He tell s
Mersenne that they had 'mad e difficulties ' fo r him,69 and he asks whether
it migh t b e more convenien t t o hav e i t published i n Paris . The troubl e
with thi s wa s tha t h e though t ther e ma y b e difficultie s i n interpretin g
his handwriting , hi s spellin g an d punctuatio n wer e careless , an d th e
diagrams draw n b y hi m wer e ver y rough . Thes e difficultie s see m t o
have pu t hi m off—ther e i s n o suggestio n tha t h e migh t g o t o Pari s
himself t o supervis e the printing—an d h e ended u p takin g hi s business
to th e Elzeviers ' neighbour , Jan Maire , wh o subsequentl y became fa -
mous a s th e publishe r o f th e Discours.  Th e contrac t wa s signe d o n z
December 163 6 fo r a n editio n o f 3,00 0 copies. 70 Th e manuscrip t wa s
occasionally ver y technical , Descartes ' handwritin g wa s no t especiall y
legible, an d th e typesette r understoo d n o French , s o th e typesettin g
possibly took longe r tha n normal . I t was read y fo r printing som e tim e
before 4  April,71 bu t Mersenn e wa s stil l waiting fo r clearanc e from th e
French censors , an d i t di d no t finall y appea r unti l 8  June , b y whic h
time a few people i n Paris were already familiar with th e contents fro m
an earl y se t o f proofs , whic h Huygen s ha d sen t t o Mersenn e o n 5
January s o tha t h e migh t appl y for th e privilege  o f the king . Descarte s
may have stayed in Douai from i  May unti l the middle of June, possibly
with a  vie w t o spreadin g a  bi t o f advanc e publicity, 72 returnin g t o
collect an d begi n distributin g th e complementar y zo o copie s h e ha d
been promise d b y th e printe r a s par t o f thei r contract .

What wa s th e intende d readershi p o f th e Discours  an d Essaisl  A s
well as the ex officio  recipients , so to speak , such as Louis XIII, Richlieu,
and th e French ambassado r a t The Hague , wh o h e would hardl y hav e
expected t o rea d it , Descarte s als o sen t ou t copie s t o thre e teacher s a t
La Fleche , doubtles s i n th e hop e tha t th e Meteors  a t leas t migh t b e
adopted a s a text. I n a letter to one of these, Vatier, h e says he has tried
to writ e i n suc h a  way tha t eve n wome n migh t understan d him, 73 and
at th e en d o f th e Discours,  Descarte s tell s u s tha t h e ha s writte n i n
French rathe r tha n Lati n becaus e ' I expec t tha t thos e wh o us e onl y
their natura l reason i n all its purity will be better judges of my opinion s
than thos e wh o giv e credenc e onl y t o th e writing s o f th e ancients'. 74

This suggest s a  lay audience , and perhap s on e ope n t o ne w ideas . I t is
true that th e titles of the Essais—'Dioptrics' instea d o f 'The Telescope',
and 'Meteors ' instea d o f 'Th e Rainbow'—indicat e technica l works, 75

but othe r consideration s ma y hav e bee n operativ e i n choosin g th e
titles: 'Dioptrics ' an d 'Meteors ' sugges t work s wit h n o ideologica l o r
theological significance , fo r example . I t wa s clearl y o f importanc e t o
Descartes tha t th e basic s o f hi s theor y o f matter , an d hi s geometrical
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and physica l optics , shoul d ge t a n airing , eve n i f the y ha d t o b e dis -
sociated fro m hi s cosmology : although , showin g som e indecision , h e
makes sur e th e reade r know s tha t h e ha s develope d a  cosmolog y bu t
had t o suppres s it s publication,' 6 an d fe w a t th e tim e o f th e Galile o
affair woul d hav e had an y doub t a s to wha t th e sourc e o f th e problem
was. Althoug h h e summarize s Le  Monde  i n Par t V  o f th e Discours,
Descartes wrot e t o a n unknow n corresponden t i n 163 7 refusin g t o
publish th e tex t itsel f (whic h h e wa s stil l i n th e proces s o f revising 77),
but sayin g tha t th e Discours  an d th e thre e essay s wer e designe d t o
'prepare the wa y an d tes t th e waters'. 78 Suc h testing o f the water s wa s
clearly wha t h e ha d i n min d i n sendin g complimentar y copie s t o Car -
dinal De Bagni, whom Descarte s kne w a s a papal nunci o while he was
in Pari s i n th e lat e i6zos , an d Cardina l Barberini , nephe w o f Pop e
Urban VIII . A bookshop i n Rome had written t o the publisher accepting
a doze n copie s i n 1637 , o n conditio n tha t th e boo k di d no t mentio n
the motio n o f th e earth, 79 an d Descarte s wa s righ t t o b e circumspec t
in gaugin g th e reactio n o f Rome , sinc e hi s Copernica n sympathie s
had bee n gleane d fro m th e tex t withou t to o muc h difficult y b y som e
readers.80

Descartes wa s not alway s keen to receive responses, however, an d o n
i Marc h 163 8 h e wrot e t o Mersenne : 'A s fo r M . B[eaugrand] , I  a m
amazed tha t yo u condescen d t o spea k o f him , .  . . Treat th e discours e
written b y hi m an d thos e o f hi s il k wit h contempt , i f you please , an d
make i t clea r t o the m tha t 1  have nothin g bu t contemp t fo r them'. 81

When h e receive d Fermat' s Isagoge  a d locos  solidos  h e returne d i t
unread, believin g it coul d onl y repea t wha t h e ha d alread y said i n th e
Geometric.82 H e refer s t o th e wor k o f Fermat—possibl y th e greates t
mathematician o f th e period , surpassin g eve n Descartes—a s dun g o r
shit.83 A s She a point s out , thos e wh o too k Descartes ' reques t fo r re -
sponses a t th e en d o f the Discours  a t fac e valu e 'came in for contumely
greatly a t varianc e wit h hi s much-vaunte d goo d breeding'. 84 H e refer s
to th e Frenc h mathematician s wh o criticize d his Geometric  a s 'two o r
three flies' . Roberval , a  generall y good mathematicia n an d a n innova -
tor i n the geometry o f infinitesimals, is described as 'less than a  rational
animal'; Pierre Petit i s described as 'some little dog wh o bark s afte r m e
in the street' ; Hobbes, n o less , is 'extremely contemptible' fo r daring t o
criticize him ; an d th e letter s o f Beaugrand are , w e ar e told , onl y fi t t o
be use d a s toile t paper. 85 Worse , som e critic s do no t accep t Descartes '
replies t o thei r criticisms , an d hav e th e temerit y t o continu e i n thei r
original beliefs . The y ar e 's o sill y an d wea k that , onc e the y hav e ac -
cepted a  view , the y continue to believ e it , however fals e an d irrationa l
it ma y be , i n preferenc e t o a  tru e an d well-grounde d refutation whic h
is subsequentl y put t o them'. 86
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Many o f th e response s tha t Descarte s receive d covere d al l o f th e

essays, bu t i t wil l b e helpfu l i n surveyin g them— a surve y tha t wil l
necessarily b e very selective—t o concentrat e o n th e response s t o eac h
of the m separately . Thi s i s justifie d no t jus t becaus e o f th e eas e o f
presentation, bu t als o becaus e th e essay s elicite d ver y differen t kind s
of response . The Discours  wa s th e mos t generall y contentious becaus e
it raise d th e wides t rang e o f issues : i t hinted , howeve r obliquely , a t
Copernicanism, se t out th e doctrine of animal automatism, an d steppe d
into the dangerous area o f metaphysics. Nevertheless, th e odd respond -
ent, lik e Ciermans , didn' t eve n bothe r t o rea d th e Discours,  confining
his attentio n t o th e Essais.  The Meteors  wa s generall y regarded a s by
far th e leas t interestin g o f th e thre e accompanyin g essays , bu t sinc e
most o f i t wa s les s technica l tha n th e othe r two , i t attracte d a  fai r
amount o f genera l criticism. 87 Discours e 8 , however , wa s single d ou t
for specifi c commen t b y a  number of respondents. Th e Dioptrique  wa s
highly regarde d an d Descartes ' succes s a t a  genera l leve l wa s no t
disputed. No r wa s it s practica l importance : w e hav e a  repor t o f what
is described a s 'an excellen t telescope' constructed followin g Descartes '
procedures b y Ferrie r i n 1638 , fo r example. 88 Bu t i t di d attrac t som e
severe technical criticisms, notably from Fermat , and these were directed
at it s cor e accoun t o f refraction . Th e respons e t o th e Geometrie  wa s
exclusively technical because Descartes had writte n i n such a n abstruse
way. Wh y h e had don e thi s i s unclear. I t wasn' t a s i f he was tryin g t o
hide hi s 'metho d o f discovery ' i n mathematics , o r tha t h e was writin g
in a  theologically or ideologicall y contentious area . And in any case the
treatment o f optica l oval s in Book I I provided importan t mathematica l
backing for  Discourse s 8-1 0 of  the  Dioptrique,  so  ther e was  som e
practical benefi t t o b e gaine d fro m makin g a  fe w concession s t o th e
reader. H e mus t late r hav e regrette d tha t he did no t d o so—although ,
defensive a s always , h e neve r explicitl y admit s this—fo r h e ende d u p
authorizing a n introductio n t o b e written settin g ou t th e materia l i n a
more elementar y way. 89

Responses t o th e Discours  tende d t o focu s o n Cartesia n physiolog y
and the arguments for God's existence. The first criticisms that Descarte s
received wer e fro m Libertu s Fromondus, wh o ha d bee n give n a  cop y
of Descartes ' boo k b y hi s colleagu e a t th e Universit y o f Louvain ,
Plempius. Fromondu s wa s th e pseudony m o f Vincen t Lenis , a n arch -
conservative an d staunc h defende r o f scholasticism , an d hi s thre e
objections to the Discours focuse d on Cartesian physiology. 90 Descartes '
response to the first two ar e of some interest . Fromondu s ha d objected
that 'nobl e action s lik e sight canno t resul t from so ignoble and brutis h
a caus e a s heat' . Descarte s replies:
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He supposes tha t I  think tha t animal s see just a s we do, tha t is , are aware o r kno w
that the y see , which i s sai d t o hav e bee n Epicurus ' view , an d i s stil l widel y held .
B u t . . . I explain quit e explicitl y that rn y vie w i s that animal s do no t se e as we d o
when w e are awar e that w e see, but onl y when w e do when ou r min d i s elsewhere.
In suc h a  cas e th e image s o f externa l object s ar e depicte d o n ou r retinas , an d
perhaps th e impressions tha t they mak e in the optic nerves cause our limb s to mak e
various movements , althoug h we ar e quite unaware of them. In such a  case we to o
move jus t lik e automata , bu t nobod y think s tha t th e forc e o f hea t i s sufficient t o
cause thei r movements. 91

Descartes make s i t clea r her e tha t h e accept s tha t ther e ar e character -
istically huma n cognitiv e state s tha t canno t b e explaine d reductively ,
but o n th e othe r han d h e make s i t jus t a s clea r tha t th e case s o f
perceptual cognition tha t h e does treat reductively ar e genuine cases of
cognition: the y simpl y lac k th e self-reflectiv e o r sense-consciou s
awareness tha t accompanie s man y huma n act s o f cognition . Th e sec -
ond objectio n question s wh y Descarte s attribute s 'substantiv e souls '
(which Descartes treat s as equivalent to sensitiv e souls} to animals , and
asks ho w h e would counte r th e 'atheist ' suggestio n tha t huma n beings
have no rationa l souls . This i s the problem o f mechanism showing to o
much, an d her e Fromondus seem s t o hav e more traditiona l Epicurean
reductions i n mind . O n thi s questio n Descarte s i s i n fac t o n stron g
ground, a s he i s able t o sho w that hi s own construa l o f the differenc e
between th e anima l sou l an d th e rationa l sou l no t onl y differentiate s
them mor e sharpl y than th e Epicurea n account, bu t als o mor e sharply
than th e scholasti c account , whic h construe s them bot h a s substantia l
forms.

Plempius himsel f sen t hi s objection s i n tw o letter s o f Januar y an d
March 1638 , an d Descarte s provide d detaile d replie s t o both . The y
focus almos t exclusivel y o n th e circulatio n o f th e blood , an d th e
mechanism b y whic h thi s i s effected i n th e heart . Plempiu s ascribe s a
basically Aristotelia n vie w t o Descartes , quotin g th e D e respiratione,
where Aristotl e maintain s tha t 'th e pulsatio n o f th e hear t ma y b e
compared t o ebullition , for ebullition takes place when a  liquid expands
by th e actio n o f heat' . Whil e acknowledgin g tha t Descarte s give s a
more ingeniou s an d economica l explanatio n tha n Aristotle , Plempiu s
opts fo r th e Galeni c theory , b y whic h 'th e hear t i s move d b y som e
faculty' ( a vi s pulsifica,  'pulsationa l force' ) an d h e offer s a  numbe r of
observations which he believes provide empirical backing for this theory.
As regard s th e circulatio n o f th e blood , h e offer s a  numbe r o f obser -
vations agains t this. 92 Descarte s i s a t pain s t o distinguis h hi s accoun t
from Aristotle's , bot h a s regard s detai l an d becaus e h e see s th e ke y
thing a s th e kin d o f basi s o n whic h th e vie w i s supported rather than
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the vie w itself, 93 whic h lend s credenc e t o th e ide a tha t wha t Descarte s
has don e i s t o shap e traditiona l physiologica l account s aroun d a  me -
chanical model . Nevertheless , on e thin g tha t i s ver y eviden t fro m
Descartes' replie s to Fromondus i s that he is easily able to hol d hi s own
in dispute s ove r physiology , an d ther e i s evidence of significan t experi -
mental wor k o n hi s part. 94

In Februar y 1638 , Descartes responde d t o a  numbe r o f points mad e
by a  teache r a t L a Fleche , Fathe r Vatier . Th e lette r begin s wit h som e
very important indication s abou t hi s idea o f 'method' , which I  touche d
on earlier . H e writes :

I mus t sa y first that m y purpose wa s no t t o teac h th e whole o f my Method i n the
discourse i n whic h I  propoun d it , bu t onl y t o sa y enoug h t o sho w tha t th e ne w
views in the Dioptrique And the Meteors were not random notions , and were perhaps
worth th e troubl e o f examining . I  coul d no t demonstrat e th e us e o f thi s Metho d
in the three treatise s which I gave, because it prescribes an orde r o f research whic h
is quit e differen t fro m th e on e I  though t prope r fo r exposition . I  hav e howeve r
given a brie f sampl e o f it in my account o f the rainbow, an d i f you tak e the troubl e
to re-rea d it , I  hop e i t wil l satisf y yo u mor e tha n i t di d th e firs t time ; th e matte r
is, after all , quit e difficul t i n itself . I  attached thes e three treatises to th e discours e
which precede s them becaus e I am convinced that i f people examine them carefull y
and compare the m with wha t ha s previously been written on th e same topics, the y
will hav e ground s fo r judgin g tha t th e Metho d I  adop t i s no ordinar y on e an d i s
perhaps bette r tha n som e others. 95

Next Descarte s acknowledge s tha t th e treatmen t o f God' s existence ,
while the most importan t par t o f the Discours,  is 'the least worked ou t
section i n the whole book'. 96 This wa s partly because he did not decid e
to includ e i t unti l th e las t minute , an d mainl y becaus e th e ful l pres -
entation an d appreciatio n o f th e argumen t need s a  fulle r presentatio n
of scepticism . H e promise s t o se t these an d othe r matter s ou t i n mor e
detail i n a  secon d edition : i n effect , thi s wil l b e don e i n th e Medi-
tationes,97 whic h w e kno w h e wa s workin g o n i n lat e i639, 98 an d i t
is possible tha t h e was a t leas t considerin g the issue s i n som e detai l a t
this time . I n th e lette r t o Vatie r h e indicate s tha t h e i s thinking abou t
metaphysical questions , tellin g him tha t h e ha s solve d th e proble m o f
transubstantiation," althoug h reference s t o metaphysica l question s
generally are surprisingly rare in his correspondence fo r thi s period. A n
important exceptio n i s hi s discussio n o f th e D e Veritate  (Paris , 1624 )
of Herber t o f Cherbur y in a  lette r t o Mersenn e o f 1 6 Octobe r 1639 .
Herbert ha d argue d tha t th e correc t respons e t o scepticis m i s to pro -
vide a  genera l accoun t o f truth , o n th e ground s tha t i f we understan d
what trut h i s w e wil l b e abl e t o sho w tha t scepticis m rest s upo n a
misunderstanding o f it . Descarte s disagrees:

3z6



The Year s o f Consolidation , 1634-164 0
In genera l [the author ] takes a  ver y differen t pat h i n hi s boo k fro m th e on e that
I hav e followed . H e examine s what trut h is ; for m y ow n part , I  hav e neve r ha d
any doubt s about this , because i t seems a  notion so transcendentally clea r that n o
one coul d b e ignorant of it . Ther e ar e man y way s o f examinin g a  balanc e befor e
using it , bu t ther e is no wa y to lear n what truth is, if one does not [already ] know
its nature . Fo r wha t reaso n coul d w e hav e fo r acceptin g anythin g whic h coul d
teach u s th e natur e of truth i f we di d no t kno w that i t wa s true , that is to say , if
we di d no t kno w truth? It is , o f course , possible to tel l th e meanin g o f th e wor d
to someon e who di d not kno w the language , and tel l hi m that the word truth,  in
its stric t sense , denotes the conformit y o f though t with it s object , an d tha t when
it is attributed to thing s outside thought, it means only that they can be the object s
of true thoughts, whether in our mind s or i n God's . Bu t we can giv e n o definitio n
of logic which will help anyone discover it s nature. And I  believe the same holds of
many other things which are very simple and know n naturally, such as shape, size,
movement, place , time an d s o on . Fo r i f yo u tr y t o defin e thes e things you onl y
obscure the m and caus e confusio n .  . . The autho r take s universa l consen t as the
criterion o f hi s truths , wherea s I  hav e n o criterio n fo r min e excep t th e ligh t o f
nature.100

In othe r words , while w e can defin e truth , suc h a  definitio n could no t
be explanatory , fo r nothin g ca n b e cleare r tha n truth . Unles s w e ha d
a prior understanding o f truth, w e could no t understan d a  definition of
it, fo r we would hav e to b e able to gras p tha t th e definitio n itself wa s
true if we were to understand it . Unless we already grasped the differenc e
between truth an d falsity , definitio n would b e pointless.101 Truth i s not
alone i n this respect, however , an d othe r basi c notions—here Descarte s
lists thos e whic h h e take s a s basi c i n hi s natura l philosophy , suc h a s
shape, size , an d movement—ar e similarl y primitiv e i n th e sens e o f
being notion s whic h coul d no t requir e furthe r elucidation . Secondly ,
the criterio n b y whic h w e recogniz e truth s i s sai d t o b e 'th e ligh t o f
nature', although the Discours had made i t clear that this light of nature,
which take s th e for m o f graspin g thing s clearl y an d distinctly , i s n o
longer self-legitimating , as I've argue d i t was earlier , bu t no w require s
a divin e legitimation , becaus e o f hyperboli c doubt .

As regard s th e Dioptrique,  Descarte s wa s s o muc h a t th e forefron t
of thi s are a that i t is only to b e expected tha t he would be able to mee t
most objection s wit h ease . Fromondus ' objections , fo r example , di d
not engag e Descartes ' argument s s o muc h a s simpl y reaffir m th e
scholastic doctrine o f intentional species , and Descarte s deal t with them
in a  summar y way. 102 Bu t there wer e tw o respondent s wh o raise d ke y
points: Ferma t an d Morin . Ferma t ha d bee n developin g hi s ow n geo -
metrical optics , an d h e wa s abl e t o challeng e Descarte s ver y much a s
an equal . He pu t forwar d objection s to Descartes ' accoun t o f reflection
and refraction . Hi s criticis m o f hi s accoun t o f reflectio n i s directe d

32-7



The Year s o f Consolidation , 1634-164 0
against th e principl e o f compositio n o f motions , somethin g crucia l t o
his accoun t o f bot h reflectio n an d refraction . Descarte s ha d resolve d
the incident ray into a  perpendicular component an d one parallel to the
reflecting surface . Since , i n hi s tenni s analogy , th e latte r wa s no t op -
posed t o th e motio n o f the bal l in that direction , h e was abl e to argu e
that th e horizonta l motio n wa s conserved , whic h gav e him th e resul t
he wanted . Bu t ther e ar e a n infinit e numbe r o f referenc e system s fo r
resolution o f motions into components , Ferma t argues , and h e provides
another one , i n whic h th e horizonta l an d vertica l component s ar e
oblique, whic h h e believe s to b e consonan t wit h Descartes ' principles .
This resolutio n doe s no t lea d t o th e resul t tha t Descarte s wants , be -
cause th e horizonta l motio n woul d no w b e opposed b y the surface. 103

Descartes replie s tha t th e component s o f motio n tha t h e wa s talkin g
about wer e rea l ones , no t merel y imaginary ones. 104 Bu t we ar e given
no ide a of how w e might distinguish 'real' motions, an d i f one i s going
to analys e reflectio n an d refractio n b y resolvin g motio n int o tru e
horizontal an d vertica l components , the n on e need s somethin g tha t
establishes rea l directions , suc h a s forces . A s regard s th e questio n o f
refraction, th e disput e betwee n Descarte s an d Ferma t i s inconclusive
and th e issu e wa s pursue d (conclusivel y i n Fermat' s favour ) afte r
Descartes' deat h betwee n Ferma t an d Clerselier , wh o maintaine d a
version o f th e Cartesia n position. 105 Th e dispute , particularl y a t th e
stage t o whic h Descarte s wa s party , hinge s o n Descartes ' problemati c
notion o f 'determination' . Fermat assumes that Descartes mean s direc -
tion b y 'determination' , i n whic h cas e ho w ca n h e sa y tha t th e per -
pendicular determinatio n o f th e tenni s bal l i s altere d whe n i t pierce s
the canvas and tha t it s speed in that directio n i s thereby altered? If one
sticks wit h Descartes ' distinction , on e i s force d t o sa y tha t 'sinc e th e
motion o f th e bal l i s weakened , th e determinatio n whic h make s i t
move downward s fro m abov e ha s changed' , whic h i s clearl y absurd .
Moreover, i f direction an d spee d are differen t things , how ca n Descarte s
deduce, fro m th e conservatio n o f horizonta l determination , tha t th e
speed o f the bal l will be in the sam e direction afte r piercin g the canva s
as it was before? 106 But , as we have seen, Descartes does not understand
'determination' in this way, although Fermat can b e forgiven fo r thinking
he did .

Morin's querie s cover th e metaphysica l aspect s o f th e ide a o f 'tend -
ency t o motion' . H e i s understandabl y puzzled abou t th e connectio n
between motion , action,  an d tendenc y t o motion , pointin g ou t tha t
Descartes maintain s both tha t ligh t is just ' a certai n motio n o r action 1

received i n th e subtl e matte r tha t fill s the pore s o f bodies , an d tha t i t
is just 'the action o r tendency to mov e of subtle matter'. But a tendency
to mov e is no t a  motion , th e tw o differin g a s 'potenc y an d act'. 107 In
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his reply, Descartes avoid s the terminology of potency and act, pointing
out tha t whe n h e ha s referre d t o motio n h e ha s alway s adde d th e
qualification 'o r action\  an d tha t h e understand s b y the ter m "action'
something tha t include s both th e powe r t o mov e an d motion. 108 On e
thing that Descarte s does clearly believe is that th e law s o f motion an d
the law s o f tendency t o motio n ar e th e same, 109 tha t the y ar e both , i n
effect, law s o f action.  Descarte s wil l tr y t o clea r u p thes e question s
in th e Principia.,  i n terms o f hi s metaphysical doctrine o f modes , bu t i n
fact littl e clarificatio n results , fo r th e issu e i s fundamentall y physica l
rather than metaphysical . Remember tha t th e context o f the discussion
is th e transmissio n o f light , an d tha t i n considerin g light , Descarte s
does no t 'conside r motio n bu t th e actio n o r tendencie s to move'. 110 In
keeping wit h hi s hydrostati c model , Descartes ' concer n i s no t wit h
motions bu t wit h tendencie s to motion .

As regards the Meteors,  Descarte s clearly intende d tha t i t be adopte d
as a  tex t i n colleges . H e write s t o hi s frien d Fathe r Noel :

There i s n o one , I  think , wh o ha s a  greate r interes t i n examinin g th e content s of
this boo k tha n th e member s o f [th e Societ y o f Jesus] , I . already se e tha t s o man y
people ar e goin g t o accep t th e content s o f th e boo k that , especiall y i n the cas e of
the Meteors,  I  d o no t kno w how the y wil l b e able to teac h these subject s from no w
on a s they ar e taugh t yea r b y year i n most o f you r colleges , unles s the y eithe r dis -
prove wha t I  hav e writte n o r follo w it. 111

But i t wa s neve r adopte d a s a  tex t an d discussio n wa s restricted. ,
although thi s did not sto p i t being plagiarized in the Theorie  e t pratique
de navigation  (1643 ) o f th e Jesui t George s Fournier. 112 Fromondus ,
himself author o f an Aristotelian text on meteorology, Meteorologicorum
Libri Sex (162,7) , mad e a  number o f ver y traditiona l objection s to th e
Meteors, bu t hi s main reaction t o Descarte s wa s to ignor e the Meteors
completely, and in the 163 9 edition of his text he does not eve n mention
it.113 I n hi s letter to Vatier , Descarte s admit s tha t h e cannot prov e th e
a priori assumptions (abou t the natur e o f matter) that h e makes in th e
early chapters , an d tha t h e ha s foresee n tha t thi s woul d giv e ris e t o
objections, bu t h e say s that h e believe d he coul d deduc e them 'i n du e
order fro m th e firs t principle s o f m y metaphysics' , b y whic h h e pre -
sumably means hi s account o f matter a s corporeal extension , an d tha t
in any case 'it is not alway s necessary to have a priori reasons to convince
people o f th e truth'. 114 Indeed , i n hi s repl y t o Fromondu s h e goe s
further an d give s a goo d genera l statemen t o f the rational e underlying
his use of micro-mechanical explanations. Fromondu s criticizes his theory
of matter as being excessively crude or crass, to which Descartes replies:

If m y philosoph y seem s excessivel y crud e t o hi m because , lik e mechanics , i t deal s
with shapes , sizes, an d motions , h e is condemning wha t I  hold it s most praiseworthy
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feature, an d in which I take particular pride, namely , that I  use no reasoning which
is no t mathematica l an d evident , an d whos e conclusion s ar e confirme d b y tru e
experiments. Whateve r I  concluded could be done from th e principle s of my philo -
sophy ca n i n fac t b e done , wheneve r thing s i n a n activ e stat e wer e applied , a s
appropriate, t o thing s in a passive state. I  am surprise d he has no t notice d tha t th e
mechanics tha t ha s bee n i n us e u p t o no w i s nothing othe r tha n a  smal l par t o f
the tru e physic s which , findin g n o refug e wit h th e supporter s o f commo n philo -
sophy, found on e with the mathematicians. But this part of philosophy remains truer
and les s corrup t tha n othe r parts , becaus e i t relate s t o us e an d practice , an d s o
those wh o mak e mistake s los e money. 115

The most formidabl e objections that Descartes received to th e Meteors
were, understandably, concerned with hi s account o f the nature of light
and th e formatio n o f colours i n Discours 8 . The ke y points wer e mad e
independently b y bot h Cierman s an d Mori n earl y i n 1638 . W e hav e
already mentione d Morin : Descarte s ha d know n hi m sinc e hi s Pari s
days i n th e mid- i 62,05. Josep h Cierman s wa s a  Jesui t mathematicia n
who ha d bee n give n a  cop y o f th e boo k b y Plempius . Despit e hi s
remark t o Vatie r onl y tw o o r thre e week s earlie r tha t hi s accoun t o f
the rainbow wa s a  sample of his method, Descarte s tells Ciermans tha t
'if ther e i s on e plac e i n th e essa y that i s badl y defende d an d expose d
to th e fir e o f the enemy ' i t i s this.116 Cierman s raise s a  proble m abou t
interference o f ligh t rays . If , fo r example , a  ra y o f blu e ligh t crosse s a
ray o f re d light , an d bot h ar e conceive d as bein g made u p o f rotatin g
corpuscles, then surely the faste r rotatin g re d corpuscles will be retarded
by th e slowe r rotatin g blu e ones , an d vic e versa , s o tha t a n observe r
will perceiv e neither pure re d no r blu e light onc e th e path s o f the ray s
have crossed. I t is no response t o thi s to argu e that light  corpuscle s ar e
too smal l t o interfer e wit h anything , fo r ligh t enterin g an d leavin g a
prism i s retarde d o r speede d up , an d th e onl y explanatio n fo r thi s i s
collision wit h th e corpuscle s of air. 117 Morin raise d a  simila r proble m
about interference. 118 I n replying , Descartes relie s o n a  distinctio n tha t
pervades L e Monde,  bu t ha d no t bee n mad e i n th e Meteors,  namel y
that between motion an d tendency to motion. The thrust o f the argument
is that while it is true that a  body cannot b e conceived to ac t in various
directions, o r eve n i n a  straigh t lin e i f there i s a n obstacl e i n it s way ,
it ca n hav e a  tendenc y t o motio n i n differen t direction s a t th e sam e
instant, an d thi s tendenc y t o motio n i s no t affecte d b y obstacle s t o
the realizatio n o f tha t tendency . Unfortunately , we ar e give n n o ne w
elucidation o f ho w exactl y tendencie s t o motio n ar e manifested .
Descartes refer s Cierman s t o th e vat-of-grape s exampl e give n i n th e
Dioptrique, bu t reserve s furthe r explanatio n unti l h e present s hi s ful l
system o f physic s t o th e world. 119

A secon d objectio n o f Cierman s wa s als o mad e independentl y by
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Morin.120 When Descarte s account s fo r th e formatio n o f colour s b y
rays o f ligh t leavin g a  pris m o n a  screen , i n Discours e 8 , h e get s th e
order o f colours wrong . I n the Dioptrique,  we ar e told tha t corpuscles
of fine matter trave l more swiftl y throug h dense r media becaus e o f th e
greater eas e o f passage tha t dens e media offe r (i t i s helpful t o thin k i n
terms o f soun d wave s i n imaginin g ho w thi s happens) . Whe n h e i s
explaining th e formatio n o f colour s i n Discours e 8 , however , h e as -
similates th e cas e o f a  corpuscl e movin g fro m glas s t o ai r (dens e t o
rare, represente d i n Fig . 7.15 ) t o th e cas e o f a  corpuscl e movin g fro m
air t o wate r (rar e to dense , represented in Fig. 7.16) . As a consequenc e
in his diagram (Fig . 7.15) he has red bein g produced b y corpuscles tha t
must b e movin g faste r tha n th e others , bu t h e tell s u s tha t the y ar e
moving mor e slowly . Tha t suc h confusion s shoul d hav e arise n i s no t
surprising; afte r all , Descartes ' controllin g model , tha t o f a  tenni s bal l
breaking th e canvas , ha s th e bal l bein g retarde d i n what , intuitively,
we think o f as the analogu e o f the dense r medium! His repl y is unsatis-
factory and , indeed , disingenuous : h e shift s th e argumen t awa y fro m
corpuscles of fine matter an d claim s that i n Fig. 7.16 the corpuscle s ar e
balls o f wood, which obscure s rathe r tha n clarifie s wha t i s at issue. 121

As regard s th e Geometrie,  i t ha s t o b e admitte d tha t thing s go t off
to a  ver y ba d start . Whe n Mersenn e applied , o n Descartes ' behalf , fo r
a privilege  fo r th e Discours  an d Essais  fro m th e kin g a t th e beginnin g
of 1637 , th e perso n wh o sifte d throug h suc h application s wa s th e
secretary t o th e Chancelier,  Jea n Beaugrand . Beaugran d wa s als o a
keen mathematician , an d h e was familia r wit h tw o earlie r attempt s t o
develop algebra , tha t o f Harriot , whos e Artis  analyticae  praxis  ha d
appeared in 1631,122 and that of Vieta,123 whose pathbreaking In Artem
analyticem isagoge  an d A d Logisticem  speciosam  notae  priores  h e
published i n a  ne w editio n wit h commentar y i n 1631 . Beaugran d wa s
a grea t admire r o f Viet a an d ha d introduce d hi s protege , Fermat , t o
Vieta's work . Descarte s ha d mad e grea t claim s abou t ho w h e ha d
relied wholl y o n hi s ow n resource s i n th e Discours,  ye t Beaugran d
thought h e detected unacknowledged borrowings fro m Vieta and Harrio t
in the Geometric.  Descartes, o f course, resisted such claims,124 and the y
were indee d without foundation , bu t Beaugran d pursued the m bot h in
letters t o Mersenn e an d i n tw o anonymou s pamphlets , an d ther e i s
little doub t tha t h e di d Descartes ' reputatio n som e damage , no t t o
mention hamperin g appreciatio n o f Descartes ' achievemen t i n th e
Geometric.125

A mor e substantiv e issu e i n th e disput e betwee n Descarte s an d
Beaugrand was ove r the superiorit y o f the metho d o f deriving tangents
employing circle s se t ou t i n Boo k I I o f th e Geometrie,  ove r th e pro -
cedure usin g line s devise d b y Ferma t an d supporte d b y Beaugrand. 126
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Egmond aa n Zee . Lotter y ticke t fo r th e foundatio n o f a  ne w hospital , 1615 .
Engraving b y Clae s Jans z Visscher .

Descartes' procedur e wa s undeniabl y clums y compare d t o th e
streamlined procedur e tha t ha d bee n develope d b y Ferma t an d take n
up b y Beaugrand, but Descarte s wa s extremel y reluctan t to admi t this .
Nevertheless, late r on , i n correspondence , h e wa s t o mak e us e o f a
method i n which a  straigh t lin e turns abou t a  poin t o n th e axi s o f th e
curve, the point s a t whic h th e lin e cuts th e curv e ultimately coinciding
as the lin e approache s o r recede s from th e axis . This procedure , whic h
is mor e straightforwar d tha n th e circl e metho d o f th e Geometric,
follows Ferma t i n regarding th e tangen t a s the limitin g position o f th e
secant. 127

An India n Summer , 1637-163 9

With the publication of the Discours and th e Essais complete, Descarte s
left Leide n for th e coasta l are a aroun d Haarle m i n August 1637 , stay-
ing eithe r at Santpoor t o r nearb y Egmond-Binnen. He remaine d in this
somewhat isolated , windswept , an d rathe r blea k area , covere d wit h
sand dune s and scrubb y grass—captured i n a  contemporar y engravin g
of nearb y Egmon d aa n Zee—unti l Novembe r 1639 . Ye t thes e tw o
years seem to have been amongst Descartes ' happiest . Virtuall y the first
thing h e di d wa s t o arrang e fo r Francin e an d Helen e t o joi n him. H e
writes t o a  correspondent—wh o I  suggeste d abov e ma y hav e bee n
Hogelande—about hi s 'niece' , i n fac t Francine :
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Everything her e i s goin g a s wel l a s on e coul d wish . I  spok e t o m y landlad y yes-
terday, t o fin d ou t i f she would agre e t o hav e my niec e here , an d ho w muc h she
would wan t m e t o pay . Sh e sai d withou t hesitatio n tha t I  coul d sen d fo r he r
whenever I  liked and tha t w e coul d easil y agre e upon a  price , fo r on e mor e child
to loo k afte r didn' t matte r t o her. 128

As i t turned out , th e landlad y neede d a  new maid , an d Descarte s ask s
his corresponden t t o hel p find her one , an d fo r Helene' s view s on th e
matter. The suggestion seems to be that Helene might joi n the household
as a  maid . W e d o no t kno w whethe r the y joine d him , bu t th e cir -
cumstantial evidenc e suggest s t o m e tha t the y did . Descarte s mad e
plans fo r Francine' s educatio n i n Franc e i n 1639/40 , whic h suggest s
that h e ha d forme d a  close r attachmen t t o he r tha n i s eviden t i n th e
period befor e August 1637 . And Vrooman i s quite correc t i n pointin g
out tha t th e ton e o f Descartes ' correspondenc e a t thi s tim e 'reveal s a
concern fo r life , a  certai n enthusias m an d exuberance , an d eve n a
certain vanity'. 129 He show s concer n that his hair i s going grey, thoug h
he immediatel y an d typicall y depersonalizes i t b y convertin g i t int o a
scientific problem , tellin g Huygens in October 163 7 that h e is spending
all his time trying to revers e the greying process, 'an d I hope my effort s
will succee d despit e a  lac k o f sufficien t experiments'. 130 Eve n mor e
indicative is a new-found sense of his own mortality , somethin g experi -
enced b y many parent s i n raisin g youn g children. H e writes , agai n t o
Huygens, tha t neve r ha s h e take n suc h 'grea t car e o f mysel f a s I  a m
doing a t th e moment . I  use d t o thin k tha t deat h coul d depriv e m e of
only thirt y o r fort y year s a t th e most , i t wouldn' t surpris e m e no w
unless i t wer e t o depriv e m e o f th e prospec t o f a  hundre d year s o r
more'.131

Descartes generall y shun s visitor s i n thi s period , althoug h intimat e
friends suc h a s Huygens , Gillot , an d Rener i di d visi t hi m o n rar e
occasions, an d Huygen s occasionall y brough t others , suc h a s Pollot ,
with him . Th e onl y loca l friend s tha t h e mention s ar e tw o Catholi c
priests, paris h curate s i n Haarlem , Joa n Alber t Ba n an d Augusti n
Bloemert; hi s relationshi p wit h the m seem s t o hav e bee n quit e close ,
and h e woul d occasionall y hav e hi s mai l directe d t o thei r addresses .
We kno w ver y littl e abou t Bloemert , bu t Ba n wa s a  musica l theoris t
whose wor k wa s evidently mathematically adept , althoug h hi s practical
musical skill s apparentl y lef t muc h t o b e desired. 132 H e wa s on e o f
Mersenne's correspondents , althoug h the y see m t o hav e dislike d on e
another an d Mersenn e clearl y regarded Ba n a s inep t an d self-satisfied ,
trying (successfully ) t o get him to embarrass himself in a musical 'contest'
devised by Mersenne i n 1640.133 Since Huygens knew Ban before 1638,134

it is possible that i t was Huygens who first introduced him t o Descartes.
Ban report s t o Huygen s o n 1 5 Octobe r 163 9 tha t h e ha s jus t spen t
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'half a  day talking about musi c with th e hero Descartes', 135 which give s
an interestin g insigh t int o th e kin d o f reputatio n tha t Descarte s wa s
getting fo r himsel f (an d doubtles s encouraging ) a t thi s time .

Descartes clearl y spen t a  lo t o f tim e dealin g wit h querie s an d ob -
jections t o th e Discours  an d th e Essais  i n th e thre e year s afte r thei r
publication. H e spen t a  grea t dea l o f tim e answerin g letters : abou t
one fift h t o on e quarte r o f hi s extan t correspondenc e date s fro m thi s
period. Mersenn e literall y showere d hi m wit h letters , a t time s almos t
daily, an d eve n thoug h ver y few day s wen t b y withou t hi s composin g
a letter, he found himsel f answering up to 7  of Mersenne's letter s in the
one reply , sometime s respondin g t o z o o r 3 0 differen t questions , ofte n
of a  difficul t an d technica l nature . Bu t h e als o pursue d othe r topic s
and interests . H e seem s t o hav e ha d a  grea t interes t i n gardening , fo r
example, spendin g a  lo t o f time cultivating a her b garde n (fo r culinary
rather tha n medicina l purposes) . He seem s to hav e spen t considerabl e
time dissectin g animals : eels , fish , rabbits , an d h e eve n refer s o n on e
occasion t o hi s dissection s o f liv e dogs. 136 Man y o f hi s result s ar e
recorded i n hi s Anatomica,  althoug h th e vivisection s were needed , o f
course, for physiological rather than strictly anatomical purposes : mainly ,
it woul d seem , fo r th e stud y o f th e circulatio n o f th e blood. 137

His correspondenc e als o deal s wit h mathematica l question s unre -
lated t o th e Geometric,  suc h a s tha t o f aliquo t part s o f number s (in -
tegers smalle r than th e number int o whic h i t can b e divided), amicable
numbers (thos e numbers th e sum s o f whose aliquo t part s ar e equa l t o
each other) , an d perfec t number s (number s equa l t o th e su m o f thei r
aliquot parts). 138 I n 163 8 Joha n Stampioe n publishe d th e firs t o f a
number o f placards challengin g mathematicians to solv e mathematica l
problems, an d announcin g th e imminen t publicatio n o f hi s Algebra
ofte Nieuve  Stel-Regel  ('Algebr a o r Ne w Method') . Evidentl y because
of th e word 'method ' i n the title , Descartes , tru e t o form , too k thi s a s
a persona l challeng e and wa s outraged , makin g a n extende d attac k o n
Stampioen.139 Whe n Stampioen' s boo k appeare d a t th e en d o f 1638 ,
Descartes helpe d Jacob van Wassenaer, a young surveyor fro m Utrecht ,
to write a  review of it so damning that Stampioen challenge d Wassenae r
to solv e a  proble m fo r a  forfei t o f 60 0 guilders . Wassenae r accepted ,
with Descarte s providin g the wager an d solvin g the problem fo r him.140

Independent judges , fou r loca l professor s o f mathematics , announce d
Wassenaer th e winne r i n Ma y 1639 .

Amongst th e project s no t directl y concerned wit h th e Discours  an d
the Essais,  by far the mos t importan t i s his account o f simple machines ,
such a s th e pulley , incline d plane , wedge , cog-wheel , screw , an d le -
ver.141 A s well as scattered references, ther e ar e som e detaile d account s
in letters to Huygen s and Mersenne . The exercis e i s similar to those we
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have seen him pursue since 1618, namely the explanation o f something
already well-establishe d in more fundamenta l terms. I n thi s case, what
was alread y well-understoo d wer e the ratio s betwee n forc e an d resist -
ance. Descartes ' ai m i s to se t ou t th e basi c principl e underlyin g these
ratios, whic h i s tha t 'th e effec t mus t alway s b e proportiona l t o th e
action tha t i s require d t o produc e it'. 142 I n hi s discussio n h e relate s
three terms , action,  puissance  (power) , an d force.  H e tell s Mersenn e
that whe n on e say s tha t 'les s force  mus t b e employe d fo r on e effec t
than fo r another , thi s i s no t th e sam e a s sayin g that les s puissance  i s
needed—for eve n if there i s more i t wil l make n o difference—bu t onl y
that les s action  i s needed . An d I  di d no t conside r [i n th e lette r o f 1 3
July 1638 ] the puissance  tha t i s called the force  o f a  man, bu t onl y th e
action by which a  weight can be raised, whether the action  come s fro m
a man , o r a  spring , o r anothe r weight , etc.'. 143 Force  an d action  ar e
equated here , an d wha t Descarte s mean s b y force  i s spelled ou t whe n
he tell s Huygens tha t the sam e force i s required to lif t a  weight o f TOO
pounds t o tw o fee t a s is required to lif t a  weight o f 400 pound s t o half
a foot. 144 I n othe r words , force  i s weigh t time s vertica l displacement ,
what w e would no w cal l 'work' . Bu t as well a s displacements , we can
also thin k i n term s o f velocities . In th e cas e o f th e lever , fo r example ,
the displacemen t o f th e leve r o n th e depresse d en d i s proportional t o
the displacemen t o f the end which bear s the load; an d th e speeds of the
two end s ar e similarl y proportional. Consequentl y i t i s not surprisin g
to fin d that , i n th e standar d account s o f th e time , suc h a s Galileo's ,
displacement an d spee d ar e treate d interchangeably . Her e Descarte s
perceives wha t h e insist s i s a  fundamenta l erro r i n th e standar d ac -
count, for :

it i s no t th e differenc e i n spee d [vitesse]  tha t determine s that on e o f these weight s
must be twice the other , but th e differenc e i n displacement [espace],  a s one can see ,
for example , fro m th e fac t tha t t o rais e a weight F by hand t o G  [ a point vertically
above it ] i t i s not necessary , if you wis h t o rais e i t twice a s quickly , to us e a  force
exactly twice  tha t whic h woul d otherwis e b e necessary ; rather , on e mus t us e a
force which is more or less than twice as much, depending on the varying proportion
that spee d can hav e to th e factor s that resis t it . Whereas  t o raise  it with th e same
speed twice  as high, that  i s to H , a  force that  i s exactly double  i s needed; I say that
is exactly  double,  just  as one and one  are  exactly two:  for  a  certain quantity of  that
force must  be  used to  raise  the weight  from F  to G  and then  as much again of the
same force  i s needed  t o raise  i t from  G  t o H. 145

It i s th e rati o o f displacements , no t th e rati o o f speeds , tha t explain s
why th e proportio n o f forc e an d resistanc e varie s a s i t does . Fo r
Descartes, thi s mean s tha t befor e you ca n discus s speed , yo u nee d t o
understand weight . Bu t weigh t i s a  functiona l relationshi p whic h
Descartes explains reductively, as we have seen, so understanding weight
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involves a n understandin g o f th e basi c principle s o f hi s physics , a s
becomes clear, for example, i n his discussion of variations in the weight
of a  bod y a s a  functio n o f it s distanc e fro m th e centr e o f th e earth. 146

But h e di d no t spel l ou t thes e basi c principle s sufficientl y t o assuag e
criticism, and hi s treatment o f speed was a  feature of Descartes' accoun t
that eve n his staunches t supporter s foun d difficul t t o accept. 147 Never-
theless, i t i s a  ke y elemen t i n hi s account , an d furthe r reinforce s th e
view tha t h e doe s no t regar d kinematic s a s bein g a  cor e discipline , in
the way that Galile o and, later , Christiaa n Huygens did . A fortiori,  hi s
attachment t o mechanis m doe s no t tak e th e for m of an attachmen t t o
reducing physics to kinematics, as it does in the later Cartesian tradition .

Meditationes de  Prima  Philosophia

In lat e April or earl y May 1640 , Descartes moved bac k to Leiden 148 t o
oversee th e preliminar y printing o f hi s Meditationes,  whic h ha d evid -
ently bee n complete d betwee n 163 8 an d then . W e hav e alread y see n
that Descarte s ha d admitte d t o Vatie r tha t th e weakes t par t o f th e
Discours wa s th e treatmen t o f God' s existence , an d tha t a  fulle r pres -
entation o f scepticis m was neede d befor e the argumen t coul d b e prop -
erly appreciated . Thi s i s jus t wha t w e ge t i n th e Meditationes,  whic h
cover th e groun d alread y gon e ove r i n Par t I V o f th e Discours  i n a
much mor e elaborat e way .

The Meditationes read like an account of a spiritual journey in which
the trut h i s only t o b e discovere d b y a  purging , followe d b y a  kind o f
rebirth. Th e precedent s fo r thi s see m t o com e fro m writer s suc h a s
Ignatius Loyola , an d mor e generall y from th e manual s o f devotiona l
exercises common a t this time. The first two Meditations , i n particular ,
are rathe r dramatic , an d th e sens e o f purging tha t on e get s in th e first
Meditation endow s scepticis m wit h a  quasi-religiou s imperative . Bu t
the main point of calling the Meditationes by that name seems to have
been simpl y to focu s the min d o n th e natur e o f the subjec t matter an d
to remin d Descartes ' audienc e that wha t h e i s doin g i s strictl y withi n
the bound s o f orthodoxy : the y d o no t dra w i n an y wa y o n th e genr e
of devotiona l meditation s fo r thei r content , or , indeed , fo r anythin g
precise.149

Their ful l titl e i s 'Meditation s o n Firs t Philosophy , i n whic h ar e
demonstrated th e existenc e o f Go d an d th e distinctio n betwee n th e
human sou l and the body' , and in the dedicatory letter to the Theolog y
Faculty o f th e Sorbonne , th e aim s ar e sai d t o b e thos e o f provin g th e
existence o f Go d b y mean s o f natura l reason , an d providin g a  philo -
sophical demonstration of the immortalit y of the soul . Descartes points
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to th e decre e o f th e Latera n Counci l o f 151 3 attackin g Alexandria n
and Averrois t heresies , tellin g u s tha t h e ha s attempte d t o mee t th e
Council's comman d to Christian philosopher s 'to refute thei r arguments
and us e al l thei r power s t o establis h th e truth'. 150 Th e clai m tha t
Descartes make s for hi s demonstrations i s that 'the y ar e a s certain an d
evident as the proofs of geometry, if not mor e so'.151 But the Meditationes
also dea l wit h th e natur e o f th e corporea l world , an d th e synopsi s of
Meditation 6  spells out the relative standing of this account, maintaining
that hi s argument s sho w tha t ou r knowledg e o f th e existenc e o f cor -
poreal thing s i s 'no t s o soli d o r transparen t a s th e argument s whic h
lead u s to knowledg e o f our ow n mind s and o f God , s o tha t th e latte r
are th e mos t certai n an d eviden t o f al l possibl e object s o f knowledg e
for th e human intellect'. 152 This i s somewhat puzzlin g at first sight. The
aim o f th e las t Meditatio n seem s t o b e t o establis h a  mode l o f th e
corporeal world whic h doe s yiel d certainty, for i t establishes the clarity
and distinctnes s o f th e corporea l worl d whe n thi s corporea l worl d i s
grasped i n mathematica l terms. 153 Wh y th e apparen t hesitatio n then?
I d o no t believ e tha t i t ha s anythin g t o d o wit h an y hesitatio n tha t
Descartes himsel f fel t abou t th e trut h o f hi s ow n mechanisti c model :
there i s no independen t evidenc e of such hesitation , quite the contrary .
We mus t conside r thi s questio n agains t the backgroun d o f the contro -
versy over Copernicanism. A core issue in dispute in both th e 161 6 an d
1633 condemnation s o f Copernicanis m wa s whethe r th e heliocentri c
theory wa s ' a matte r o f fait h an d morals' , whic h th e secon d decre e of
the Counci l o f Trent ha d give n the Churc h the sole power t o decide. 154

Both Foscarin i an d Galile o explicitl y denie d tha t i t was , maintainin g
that th e motio n o f th e Eart h an d stabilit y of th e Su n were covere d by
the firs t criterio n i n Melchio r Cano' s handboo k o f post-Tridentin e
orthodoxy, D e locis  theologicis,  namel y that when th e authority o f the
Church Father s 'pertain s t o th e facultie s containe d withi n th e natura l
light o f reason , i t doe s no t provid e certai n argument s bu t onl y argu -
ments a s stron g a s reaso n itsel f whe n i n agreemen t wit h nature'. 155

Opponents o f Foscarin i an d Galile o argue d tha t th e cas e wa s covere d
by differen t criteria , suc h a s th e sixth , whic h state s tha t th e Churc h
Fathers, i f the y agre e o n something , 'canno t er r o n dogma s o f th e
faith'. W e hav e see n tha t Descarte s aske d Mersenn e fo r ful l informa -
tion o n th e 163 3 condemnation , an d h e woul d hav e bee n wel l awar e
of a t leas t th e majo r issue s i n disput e i n th e 161 6 condemnation .
Indeed, give n th e importanc e o f thi s matte r fo r him , i t i s har d t o
believe tha t h e woul d no t hav e ha d detaile d knowledg e o f th e case s
being made b y both sides . In short , Descarte s is prepared to defen d th e
Church orthodox y o n Go d an d th e soul , bu t natura l philosoph y is an
area t o b e guide d b y th e natura l ligh t o f reason , no t th e Church .
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Now Copernicanis m and mechanism are intimately tied for Descartes ,

since the mechanist physic s of Le Monde provide s the underpinnin g fo r
and lead s directl y t o th e heliocentri c theory . A  defenc e o f mechanis m
is therefor e b y extensio n a  defenc e o f Copernicanis m fo r Descartes .
And th e Meditationes  contribut e t o th e defenc e o f mechanism i n thre e
ways. I f we loo k a t th e whol e projec t fro m th e poin t o f view of mech -
anism, the n Descarte s ca n b e see n a s tryin g t o realiz e thre e closel y
related aims . The firs t i s to establis h not jus t the existenc e o f God but ,
more importantly , the transcendent natur e of His existence, and thereby
show tha t Go d canno t b e immanen t i n nature . Thi s explain s why ,
despite having provided a  causal proof o f God's existence in Meditatio n
2 (an d a  variant o n this a t th e en d o f Meditation 3 156), Descartes needs
to suppl y the ontologica l proof i n Meditation 5 : it alon e ca n establis h
the transcendenc e o f Go d i n th e fulles t way , a s w e sa w whe n lookin g
at Descartes ' earl y projec t fo r a  treatis e o n metaphysics . An d thi s
transcendence i s the n no t bridged—fo r thi s woul d defea t th e poin t
of the exercise—but rendered benign , as it were, in Meditation 6  through
the doctrin e o f divinely guaranteed clea r and distinc t ideas . The secon d
task i s t o establis h th e mutua l exclusivit y o f th e min d an d th e body ,
thereby showing tha t mind canno t b e immanent i n any way i n nature .
The thir d i s to establis h that th e corporea l worl d ca n b e characterize d
exhaustively i n geometrica l terms , an d tha t suc h a  characterizatio n
provides one with a  clear and distinc t grasp of its constituents an d thei r
behaviour. T o achiev e this las t aim , Descarte s begin s b y underminin g
the veridicalit y o f ou r perceptua l imag e o f th e corporea l worl d b y
means o f systemati c doubt , an d th e corporea l worl d i s the n recon -
structed fro m firs t principles . Th e ke y t o thi s transformatio n i s th e
doctrine o f clea r an d distinc t ideas , an d th e genera l ai m i s to us e th e
criterion t o generate indubitably veridical notions o f God and the mind,
and then to show that the same criterion, whe n applie d t o the corporea l
world, yield s a mechanist model o f the corporeal world . Th e first thing
Descartes doe s i s to establis h the credential s of the criterio n intuitively ,
and the n establis h what kin d o f criterio n i t is . Th e cogito  provide s a
paradigm applicatio n o f th e criterio n an d show s it s power : i t i s th e
only thin g capabl e o f endin g hyperboli c doubt . Sinc e th e criterio n i s
going t o hav e t o b e guarantee d b y God , Descarte s ha s someho w t o
move fro m th e cogito  t o God , an d h e does thi s by establishing that his
idea o f Go d i s suc h tha t onl y Go d coul d b e it s source . So , havin g
established th e credential s of the criterio n an d it s sourc e o f legitimacy,
he applie s i t t o corporea l nature. 157

The firs t par t o f th e exercis e i s to establis h th e genera l unreliability
of ou r knowledg e claims. As I  indicated whe n w e looke d a t Par t I V of
the Discours,  th e kin d o f doub t tha t Descarte s engage s i n i s quit e
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different fro m tha t o f traditiona l Pyrrhonism . Commentator s hav e
reconstructed th e history o f scepticism by reading back from Descartes ,
finding less radical forms of epistemologica l doub t in earlier times. Bu t
Descartes i s no t simpl y takin g a  traditiona l epistemologica l problem ,
radicalizing it , an d providin g a  ne w solution . H e i s posin g a  ne w
epistemological problem , quit e differen t fro m anythin g tha t ha d gon e
before, on e whos e origina l motivation arise s in a  contex t tha t i s more
metaphysical tha n epistemological . Ther e ar e thre e possibl e relation s
between th e thre e substance s introduce d i n th e Meditationes —God,
mind, an d matter—an d Descarte s explore s al l three . Th e relatio n be -
tween Go d an d corporea l nature , an d tha t o f th e relatio n betwee n
mind an d corporea l nature , ar e explore d i n straightforwardl y meta -
physical terms . Bu t the thir d relation , betwee n min d an d God , i s more
problematic. Ye t i t i s here, an d no t i n th e relatio n betwee n min d an d
nature, tha t th e epistemologica l question s arise . Indeed , i n Meditatio n
6 ou r cognitiv e relatio n t o th e worl d turn s ou t t o b e somethin g ulti -
mately subordinat e t o ou r cognitiv e relatio n t o God :

There i s no doub t tha t everythin g tha t I  am taugh t b y nature contains som e truth .
For i f natur e i s considere d i n it s genera l aspect , the n I  understan d b y th e ter m
nothing othe r than Go d himself , o r the ordered syste m of created things established
by God. 158

The problem of our relatio n to Go d i s the problem of what relatio n w e
can stan d i n t o a  completel y transcenden t God , a  proble m tha t ha d
been raise d i n star k term s i n the letter s to Mersenn e o f 163 0 in whic h
the questio n o f th e standin g o f eterna l truth s wa s discussed . Th e dis -
cussion o f hyperboli c doub t o f Meditatio n i  contain s tw o trace s o f
this issue . The firs t i s the evi l demon , wh o ha s th e power s o f a  deceit -
ful transcenden t God . Her e w e hav e a  direc t attemp t t o translat e th e
problem int o epistemologica l terms . W e ar e aske d t o imagin e th e evi l
demon deceivin g us into thinking that the corporeal world exists , whe n
in fac t i t doe s not . Not e tha t th e evi l demo n her e has th e power s o f a
transcendent God , fo r ex hypothesi  w e have neither the perceptua l no r
intellectual facultie s t o detec t th e deception . An d lackin g thos e facul -
ties, w e als o lac k th e abilit y t o understan d i n wha t th e deceptio n
consisted i n the first place. Descartes had raise d an analogou s proble m
in th e Regulae,  tellin g u s tha t 'i f someon e i s blin d fro m birth , w e
should no t expec t t o b e able b y forc e o f argumen t t o ge t him t o hav e
true idea s of colours jus t lik e th e one s we have' , and that , by the sam e
token, 'i f ther e i s in the magne t some kind o f nature which our intellect
has neve r befor e perceived , it i s pointless t o hop e tha t we wil l eve r ge t
to i t by reasoning; for that , w e shoul d need to b e endowed wit h a  new
sense, o r with a  divin e mind'.159 B y analogy, we migh t argue that i f the
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evil demo n ha s acces s t o a  realit y which ou r intellec t has neve r befor e
perceived i t is pointless to hop e that we will ever get to i t by reasoning ;
for that , w e shoul d nee d t o b e endowe d wit h a  ne w sense , o r wit h a
divine mind . Bu t Descartes ' poin t i s no t tha t ther e i s somethin g un -
intelligible about hyperboli c doubt160—such an admission would clearly
undermine hi s whol e project—bu t rathe r tha t w e canno t mee t hyper -
bolic doub t b y relyin g wholly o n ou r ow n resources .

The second trace of the origins of hyperbolic doubt in the metaphysical
question of our relation to Go d lies in the fac t tha t mathematical truth s
are included . A usefu l an d commo n epistemologica l way o f thinking of
hyperbolic doub t is a s something that goes beyon d tha t for m o f doub t
which envisage s states o f affair s tha t ar e empiricall y possible to a  for m
of doub t tha t envisage s state s o f affair s whic h ar e merel y logicall y
possible, tha t is , whic h envisage s state s o f affair s which , whil e no t
empirically possible , involv e n o logica l contradiction . W e migh t no t
grant tha t th e empirica l worl d i s an illusion , fo r exampl e tha t w e ar e
simply a  brai n i n a  va t whos e neurone s ar e stimulate d i n suc h a  wa y
as t o mak e i t appea r tha t ther e i s an externa l world ; bu t ther e i s n o
contradiction i n envisagin g such a  stat e o f affairs . Bu t in Meditation i
Descartes allow s tha t mathematica l truth s suc h a s ' 2 + 3 = 5' can b e
subjected t o hyperboli c doubt , an d her e ther e ma y wel l b e a  logica l
contradiction. Completel y epistemological versions of hyperbolic doubt
tend to focu s o n the case of the existence of the externa l world , leaving
the mathematica l cas e to on e sid e a s unintelligible , but i t i s in fac t n o
more o r les s intelligibl e than hyperboli c doub t abou t th e existenc e of
the externa l world . Indeed , th e mathematica l cas e more clearl y reveals
the metaphysica l origin s o f Descartes ' account . Descarte s raise d thi s
question i n hi s metaphysica l discussio n o f eterna l truth s i n th e letter s
to Mersenne , a s w e hav e seen , wel l befor e an y mentio n o f hyperboli c
doubt. I t is hard t o explain why it subsequently reappears in the contex t
of hyperboli c doub t i f thi s i s no t construe d a s bein g motivated meta -
physically, for i t makes no epistemologica l sense: how coul d the world
be exactly as it is and ye t 2  + 3 not equa l 5  ? It is simply incomprehensible
to us , an d Descarte s himsel f neve r claime d otherwise . Wha t h e di d
claim, as we have seen, was that what i s comprehensible to us does no t
constrain God .

If Descartes ' ai m i n introducin g hyperboli c doubt wa s t o sho w that
we canno t legitimat e our knowledg e claim s b y relying wholly o n ou r
own resources , wha t rol e doe s th e cogito  play ? I t canno t ac t a s a
foundation fo r knowledge , an d s o fa r a s I  kno w Descarte s nowher e
suggests tha t i t does . Bu t i t doe s serv e two crucia l functions : i t block s
off th e regres s o f doubt , an d i t act s a s a  paradig m application o f th e
criterion o f clear and distinc t ideas. In introducing scepticism Descartes
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uses the traditional Pyrrhonist procedure. The sceptic let s the opponen t
make a  knowledg e clai m an d the n show s tha t th e clai m fail s t o mee t
his opponent' s ow n requirement s fo r knowledge , b y showing tha t th e
requisite justification fo r the clai m i s not available . The sceptica l argu -
ment ha s a  distinctiv e dialectica l structure , whic h require s the oppon -
ent to provide al l the premisses of the argument , so that the scepti c can
then sho w a n inconsistency between the premisses . The opponent mus t
provide bot h th e definitio n o f knowledg e an d th e knowledg e clai m if
the argumen t i s t o ge t of f th e ground . Bu t Descarte s the n turn s th e
tables an d use s thi s procedur e agains t th e scepti c himself . In orde r t o
be a sceptic in the first place the scepti c must engag e in sceptical doubt ,
and Descarte s use s the fac t o f sceptica l doub t t o sho w th e scepti c tha t
there is , afte r all , somethin g tha t h e canno t doubt , namel y tha t h e i s
doubting. Th e scepti c canno t resis t thi s conclusion , becaus e th e argu -
ment for m tha t secure s i t i s the sam e a s tha t employe d b y th e scepti c
himself t o star t of f th e sceptica l proces s i n th e firs t place . Descarte s
makes th e scepti c suppl y th e materia l o n whic h th e argumen t works ,
the doubtin g fro m whic h th e existenc e o f th e doubte r follows . H e
makes th e scepti c provid e th e material s fo r hi s ow n demise . Thi s i s a
remarkably effectiv e respons e t o scepticism. 161

The ke y featur e o f th e cogito  i s tha t i t i s what , i n earlie r writings ,
Descartes ha d referre d t o a s a n intuitus,  a n instantaneou s grasp .
Descartes eve n uses the ter m intuitus  i n thi s contex t i n the secon d se t
of Replie s t o th e Meditationes:

When someon e say s /  a m thinking  therefore  I  am , o r exist,  h e doe s no t deduc e
existence fro m though t b y mean s o f a  syllogism , bu t recognize s i t a s somethin g
self-evident b y a  simpl e intuitus  o f th e mind. 162

Many commentator s hav e bee n misle d int o thinkin g tha t Descarte s i s
maintaining here that the cogito  i s not an inference . Quite the contrary ,
as we sa w i n Chapte r 4 , intuitus  i s the paradig m for m o f inference . If
the cogito  i s an intuitus,  then i t i s necessarily an inferentia l judgement
of som e kind . An d wha t make s th e cogito  s o importan t i s tha t i t i s
the paradig m for m o f intuitus,  which i s in tur n th e paradig m for m of
inference.

But what i s it about th e cogito  tha t confer s this status o n it ? We ar e
given n o explici t answer , bu t I  a m incline d t o reconstruc t a n answe r
along th e followin g lines . In the mos t genera l metaphysica l terms , th e
distinctive featur e o f th e cogito,  compared t o th e item s o f purporte d
knowledge tha t Descarte s ha s rejecte d a s bein g subjec t t o hyperboli c
doubt, i s that thi s i s a  cas e wher e appearanc e an d realit y clearl y co -
incide. Ther e i s a  possibl e ga p betwee n i t appearin g to m e tha t ther e
is an externa l world an d ther e really being an externa l world, an d eve n
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between i t appearin g t o m e tha t 2 , plu s 3  equa l 5  an d thei r reall y
equalling five. But there i s no possibl e ga p betwee n i t appearin g to m e
that I  a m thinkin g an d m y reall y thinking . Thi s i s a  self-evident , in-
corrigible truth. Descarte s want s i t t o ac t a s a  mode l fo r othe r truths .
But thi s i s problematic , fo r i n fac t i t i s fa r fro m clea r tha t w e ar e
dealing wit h a  case i n whic h realit y an d appearanc e self-evidentl y an d
indubitably coincid e here . Rather , w e see m t o b e dealin g with a  cas e
in whic h th e distinctio n betwee n appearanc e an d realit y canno t b e
made because it is simply inappropriate. O n th e former reading of such
cases, they are a paradigmatic form of knowledge. On the latter reading ,
they d o no t coun t a s knowledg e a t all , a s they woul d no t hav e in th e
Aristotelian tradition , fo r example , wher e t o kno w somethin g i s t o
have a n explanatio n o r a t leas t an 'account ' o f that thing . An d i f they
do no t coun t a s knowledge the n a  fortiori  the y canno t coun t a s para -
digm cases of knowledge.163 As I have shown, i t is crucial for Descarte s
that the cogito  be a judgement. The problem i s that i t i s difficult t o see
what exactl y th e judgemen t coul d consis t in , bu t thi s i s a  genera l
problem wit h hi s idea o f cognitive grasp, no t somethin g specifi c t o th e
cogito.

But whateve r th e difficultie s here , i t i s clea r tha t th e criterio n o f
clarity and distinctnes s plays the key role, and Descarte s now use s it t o
establish the nature of the thinking subject (whic h I shall look a t later),
the natur e o f God , an d th e natur e o f th e corporea l world . Befor e w e
consider these , however , w e nee d t o conside r Descartes ' notoriousl y
problematic classificatio n o f idea s int o thos e whic h ar e innate , thos e
which ar e adventitious , an d thos e invente d b y oneself. 164 Th e latter ,
which compris e suc h invente d animal s a s 'siren s an d hippogriffs' , ar e
relatively straightforward and need not detain us. In a letter to Mersenn e
of 2 3 June 164 1 he gives as examples o f innate ideas 'the idea o f God ,
mind, body , triangle , an d i n genera l al l thos e thing s whic h represen t
true, immutable, and eternal essences'.165 Now th e first mention of innate
ideas i n Descarte s come s i n hi s lette r t o Mersenn e o f 1 5 Apri l 1630 ,
in which he sets out hi s doctrine of the creation o f eternal truths, where
he tell s Mersenne tha t eterna l truth s ar e 'inbor n i n our minds'. 166 Thi s
is instructive, for wha t thes e innat e ideas seem to provid e i s immutable
and eterna l essence s whic h woul d otherwis e b e unknowable , becaus e
we coul d no t kno w b y an y othe r mean s wha t immutabl e an d eterna l
essence Go d ha d wille d mind , body , an d triangle s to have : remember
here tha t Go d coul d hav e wille d th e su m o f th e interna l angle s o f a
triangle to b e 179 ° i f He ha d s o wished, s o the 'natura l ligh t of reason'
would b e o f no hel p here . Adventitiou s ideas ar e thos e 'foreig n t o m e
and comin g fro m outside' , a s th e Frenc h versio n o f th e Meditationes
puts it . Th e troubl e i s tha t i t turn s ou t i n subsequen t writings, most
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notoriously th e Notae i n programma, that thes e too ar e in some sens e
innate; but I  believe the sense in which these are innate is very different :
they are simply innate capacities with whic h corporea l cognitiv e organs
are fitted , and whic h d o no t requir e a  mind i n the stric t sense . We can
defer consideratio n o f the m unti l later .

The on e innat e ide a tha t w e hav e alread y looke d a t i n som e detai l
is tha t o f God . A  notoriously problemati c par t o f Meditatio n 3  i s th e
establishment of the existence of God, fo r Descartes must use the doctrin e
of clea r an d distinc t idea s to prov e the existenc e o f God , an d the n us e
God t o provide a  divine guarantee fo r these clear and distinc t ideas . As
Arnauld put s i t i n hi s objection s t o th e Meditationes:

How doe s the author avoi d reasoning in a circle when he says that w e are sure that
what w e clearly an d distinctl y perceive is true onl y because God exists . We ca n be
sure tha t Go d exist s onl y becaus e we clearl y and distinctl y perceiv e this . Hence ,
before w e ca n b e sur e that Go d exists , we mus t b e abl e to b e sur e that whateve r
we perceiv e clearly an d evidentl y is true. 167

The proble m her e bring s int o focu s a  tensio n i n hi s doctrin e o f clea r
and distinc t ideas . A s we have seen , thi s doctrin e originall y bega n lif e
as a  refinemen t o f a  traditiona l rhetorical-psychologica l theor y abou t
the evidentia l valu e o f menta l images , an d i t wa s transforme d int o a
metaphysical doctrin e abou t ho w w e ar e t o guarante e th e veridicality
of ou r cognitio n o f th e externa l worl d agains t hyperboli c doubt. Th e
earlier doctrin e wa s on e which ha d som e degre e o f common currency,
in whic h clarit y an d distinctnes s had quit e precisel y defined meanings .
The later version, while stil l directed towards th e idea of self-conviction,
sets ou t t o achiev e thi s i n a  ver y differen t way , an d i t operate s wit h a
notion o f clarit y an d distinctnes s whic h i s mor e contentious . Wha t
Descartes doe s i s to trad e o n hi s readers ' intuition s abou t clarit y an d
distinctness and secur e our agreemen t that w e have a clear an d distinc t
grasp i n the cogito,  and then proceed s to spel l out i n a novel way wha t
this grasp mus t consis t in , showin g ho w i t must b e much mor e radica l
than we might have thought. Abov e all, it depends on a divine guarantee,
something no t a t al l eviden t whe n w e firs t conside r th e natur e o f ou r
grasp o f th e cogito.  Th e pric e tha t Descarte s pay s fo r thi s i s high ,
however, for , unlike the origina l version , the new notion o f clarity and
distinctness contain s nothin g intrinsi c b y whic h w e migh t distinguis h
genuine clarit y an d distinctnes s fro m seemin g clarit y an d distinctness .
As Gassend i point s out , 'everyon e think s tha t h e clearl y and distinctl y
perceives th e trut h tha t h e champions'. 168

Even mor e radica l i s Descartes ' us e o f th e criterio n t o establis h th e
complete dependenc e o f the corporea l world o n God . I n Meditatio n 3
he defend s wha t i s i n effec t a  particularl y strong for m o f mechanism,
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in whic h natur e i s strippe d eve n o f th e powe r t o persis t fro m instan t
to instant. 169 The argumen t proceed s fro m thre e premisses . Th e first is
the assumptio n tha t causatio n i s instantaneous, tha t is , that caus e an d
effect occu r simultaneously : there i s n o tempora l ga p betwee n caus e
and effect . Th e secon d premis s i s tha t i f somethin g i s t o exis t ther e
must b e some cause of its existence . B y the firs t premiss thi s cannot be
something i n th e past , fo r n o pas t even t can ac t no w s o a s t o caus e a
present event , so past existenc e canno t caus e present existence . Hence ,
what causes the existence of the corporeal world now must be something
that act s now . Bu t (thir d premiss ) the corporea l worl d canno t sustai n
itself—if I  examine my ow n body , fo r example , I  can discove r i n i t n o
power b y which i t migh t sustai n itself—s o i t mus t b e somethin g othe r
than m y bod y tha t sustain s it . I t canno t b e m y min d for , a s w e shal l
see below , th e min d i s subjec t t o th e sam e strictures . Go d i s the onl y
possibility remaining , an d H e mus t sustai n the univers e by recreatin g
it a t eac h instant .

The firs t premis s wa s quit e traditional , an d efficien t causatio n ha d
generally bee n regarded as instantaneous i n scholasti c philosophy. 170 I t
was an intuitively plausible and attractive view of causation,171 something
that fitted in closely with Descartes ' hydrostati c mode l o f action, upon
which he had relie d in his discussion of the instantaneou s transmission
of light , an d whic h clearl y ha s advantage s i f one think s o f collisio n i n
terms o f incompressibl e bodies, where instantaneou s change s o f speed
and directio n ar e crucial . Th e thir d premis s i s somethin g tha t an y
mechanist woul d hav e t o accept , give n the firs t tw o premisses , bu t i t
would hav e bee n dispute d b y a  naturalist , an d i t therefor e beg s th e
question somewhat . Th e secon d premis s is problematic in a  number of
ways: fo r example , i f everything that exist s mus t b e caused t o exis t a t
the momen t i t exists , thi s mean s God' s existenc e mus t hav e a  cause .
Descartes bite s the bullet : God' s essenc e i s suc h tha t Hi s existenc e i s
necessary, somethin g th e ontologica l argumen t wil l trade upon, so His
essence causes Him to exist at every instant. This view puzzled Descartes'
critics,172 and i t is indeed difficult t o understan d exactly how somethin g
can put itsel f int o existence . But the way in which Descartes deals wit h
God's existence is important a s an indication of how h e sees the questio n
of existence . I t draw s a  contras t betwee n thos e thing s whos e essenc e
requires their existenc e and thos e whos e essenc e does not . I t i s not th e
distinction a s such tha t I  wish t o focu s upon , however , bu t th e way in
which we move fro m th e conception tha t w e have of something t o th e
question o f it s extra-menta l existence .

This provides the model for Descartes' reconstructio n o f the corporea l
world. We must start fro m ou r ideas , and discove r whether there is any
extra-mental realit y tha t correspond s to them . Bu t w e ca n onl y star t
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from thos e idea s tha t ar e clea r an d distinct , an d i n th e cas e o f th e
corporeal worl d Descarte s want s t o restric t our idea s t o thos e tha t ar e
mathematical:

It follow s tha t corporea l thing s exist . Bu t the y ma y no t al l exis t i n a  wa y tha t
corresponds t o ho w the y appea r i n sens e perception , fo r i n man y case s sensor y
grasp i s obscur e an d confused . Bu t a t leas t the y posses s al l th e propertie s tha t 1
clearly an d distinctl y understand, tha t is , generally speaking, al l those whic h come
within th e subjec t matte r o f pur e mathematics. 173

'Pure mathematics ' here turns out , o f course, t o b e geometry, for wha t
Descartes mean s i s that w e have a clear and distinc t gras p o f corporea l
bodies i n so far a s we grasp the m under the categor y o f extension. Th e
strategy is , then, t o star t fro m ideas , to decid e which o f these are clea r
and distinct , and the n t o investigat e the correspondenc e betwee n thes e
and reality . Sinc e Descarte s i s effectivel y onl y prepare d t o allo w tha t
mathematical conception s o f corporea l realit y ar e clea r an d distinct ,
he i s able to establis h (metaphysically ) th e uniqu e legitimac y of a  par -
ticular wa y o f pursuin g o f natura l philosophy withou t raisin g a  single
natural-philosophical question .

At thi s point , i t i s worth mentionin g a n especiall y problematic fea-
ture o f Descartes ' reconstructio n o f th e corporea l worl d i n mechanical
terms. The primac y of shape, size , and motio n i n his account ha s ofte n
led t o i t bein g assimilate d t o th e kin d o f accoun t o f primar y an d
secondary qualitie s tha t Galile o offere d i n hi s Assayer,^ 74 whereb y
colours, fo r example , ar e merel y psychi c addition s o f th e perceivin g
mind. Later Cartesians , mos t notabl y Malebranche, too k this view, and
it is not a t al l surprising that wha t i s effectively a n eliminativis t reading
of Descartes ' accoun t o f colou r ha s prevailed . Nevertheless , despit e
occasional statement s tha t colour s ar e jus t 'appearances' , Descarte s
does not seem to have held an eliminativist account, bu t rather something
closer t o a  dispositiona l one . I n hi s replie s t o Arnauld' s objection s to
the Meditationes, he tells Arnauld that he has been working on showing
how 'colour , taste , heaviness , an d al l othe r qualitie s which stimulat e
the senses , depen d simpl y o n th e exterio r surfac e o f bodies'. 175 Th e
account h e i s working o n i s presumably that provide d in the Principia,
Part IV , art . 198 , whos e titl e reads : 'B y mean s o f ou r sense s w e ap -
prehend nothin g i n externa l object s beyon d thei r shapes , size s an d
motions'.176 I n explanation , h e writes : 'w e hav e ever y reaso n t o con -
clude tha t th e propertie s i n externa l object s t o whic h w e appl y th e
terms "light" , "colour" , "odour" , "flavour" , "sound" , "heat " an d
"cold" .  . . are simply various dispositions in these objects which mak e
them able to se t up various kinds of motion i n our nerves.' 177 This doe s
not rul e out th e possibility , exclude d by th e eliminativis t reading , that
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we perceiv e the colour s o f bodie s i n virtu e o f perceiving shapes , sizes ,
and motions. Indeed, the expression 'varia s dispositiones ' indicate s that
this i s how w e should tak e Descartes ' account . Unfortunately , he doe s
not elaborate , bu t th e inclusio n o f heavines s i n th e lis t h e give s t o
Arnauld i s interesting, fo r i n the repl y to th e sixt h se t o f objection s t o
the Meditationes, h e does elaborate o n the notion o f heaviness, arguing
that th e heavines s o f a  body , whil e no t itsel f corporea l o r extended ,
'could produc e th e ful l effec t o f whic h i t wa s capabl e a t an y give n
point i n that body' , addin g that th e body' s heavines s is not somethin g
'distinct fro m th e body'. 178 Of course, ou r cognitiv e apparatus need s to
be 'fitte d out ' i n th e appropriat e wa y i f w e ar e respon d t o variou s
rotational motion s in the requisite way, namely by having the sensatio n
of colour , an d thi s i s presumably what Descarte s i s signalling when h e
writes i n th e Notae  i n programma  tha t ou r idea s o f colour s ar e in -
nate.179 Innatenes s is construed there , a s we shal l see , very much a s a n
innate capacity , an d th e clai m seem s t o b e tha t w e hav e a n innat e
capacity t o respon d visuall y t o rotatin g ligh t corpuscles b y perceivin g
colour. Bu t o f cours e thi s i s quit e compatibl e wit h colou r bein g a
dispositional propert y o f bodies , a  vie w whic h make s colour s some -
thing less than a  real surface propert y o f the body , bu t somethin g more
than merel y a  psychi c additio n o f th e perceivin g mind . Althoug h
Descartes does not elaborat e o n this , we might perhap s think o f colour
along th e line s o f camouflage , something whic h i s context-dependen t
and response-dependen t fo r it s effect , bu t whic h i s nevertheless a  rea l
feature o f th e objec t camouflaged.

The other major question dealt with in the Meditationes is the nature
of th e thinkin g subject . Thi s i s somethin g tha t wil l b e develope d a t
length i n Descartes' subsequen t writings, and I  shall only draw attentio n
to fiv e o f th e mor e salien t point s o f hi s conceptio n here .

First, Descarte s assume s that, eve n in doubting , I  cannot doub t tha t
there i s something tha t i s doing th e doubting , an d h e proceeds t o as k
for th e nature o f this doubting subject . The key assumption her e is that
there is what w e might refe r t o a s a  unifie d locu s o f subjectivity , a self ,
which i s th e origi n o r beare r o f th e particula r doubt . Althoug h thi s
assumption ha s bee n questione d b y many subsequen t philosophers , i t
might see m anachronisti c t o pres s Descarte s o n thi s point . I n fac t i t is
not, fo r ther e wa s a  relativel y well-developed conception o f the mind ,
proposed b y Averroists, on which ther e can onl y be one intellect in the
universe, which precludes the intellect being identified with a n individual
self, a s Descarte s maintains . A  relate d poin t i s i n fac t mad e b y a n
unknown supporte r o f Gassend i i n a  lette r o f Jul y 1641 , wh o tell s
Descartes: 'yo u d o no t kno w whethe r i t i s yo u yoursel f wh o thin k o r
whether th e world-sou l i n yo u doe s th e thinking , a s th e Platonist s
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believe'.180 Althoug h Descarte s replie s to th e othe r objection s made i n
the letter , he ignores thi s one.181 In other words , h e assumes th e falsit y
of a n Averroist-typ e vie w in Meditation i, and whe n presse d ignore s
the issue . This is surprising i n the ligh t of the fac t tha t th e 151 3 decree
of th e Latera n Counci l ha d single d this vie w ou t fo r criticism , and , a s
we have seen, in the dedicatory letter to the Meditationes, Descartes says
that th e Counci l 'expressl y enjoine d Christia n philosopher s t o refut e
[Averroist] argument s an d us e al l thei r power s t o establis h th e truth ,
so I have not hesitated t o attemp t thi s task a s well'.182 On the Averrois t
conception o f th e mind , ther e i s one intellec t in th e univers e in whic h
individual mind s participate , bu t onc e th e corporea l facultie s di e th e
individual min d die s wit h it , perhap s havin g mad e som e contributio n
to th e singl e intellect . A s Zabarell a describe s it , 'th e rationa l sou l i s
thus lik e a sailo r comin g int o a  ship already constituted, an d givin g to
man hi s outstandin g operation , whic h i s t o contemplat e an d under -
stand, jus t a s a  sailo r steerin g a  shi p give s i t th e operatio n o f naviga -
tion'; the intellec t 'i s no t multiplie d in accordance wit h th e numbe r o f
men bu t i s only on e in number i n the whol e huma n species . . . . When
any ma n dies , thi s Intellec t doe s no t peris h bu t remain s th e sam e i n
number i n thos e tha t ar e left'. 183 Th e motivatio n behin d thi s accoun t
of th e mind derive d fro m th e Aristotelia n doctrin e tha t pur e form can -
not b e individuated , an d i t was conclude d fro m thi s tha t disembodie d
minds cannot b e individuated and cannot b e more tha n on e in number.
The theologica l proble m with thi s i s that, whil e i t allow s immortality ,
it doe s no t allo w persona l immortality .

This bring s u s t o th e secon d issue , th e questio n o f Descartes ' iden -
tification o f th e sel f wit h somethin g intellectual , namel y th e mind .
Descartes does two things here: he argues that the mind must be spiritual,
and h e assume s tha t havin g show n thi s h e ha s als o show n tha t th e
mind i s identical wit h th e self . Both o f these ar e questionable . The wa y
in which h e establishes the firs t is a disaster . His argumen t i s that I  can
doubt whethe r m y body exists without doubtin g whether I  exist, s o the
existence o f my bod y cannot b e the sam e as the existenc e o f me. In th e
fourth se t o f objection s t o th e Meditationes,  Arnaul d point s ou t tha t
this reasonin g i s quite invalid . For conside r a  paralle l case. I  may wel l
be able to doub t tha t a  right-angled triangl e has the propert y o f having
a hypoteneus e whose squar e i s equal to th e su m o f th e square s o f th e
other sides ; bu t i t doe s no t follo w fro m m y bein g abl e t o doub t tha t
a right-angle d triangl e ha s thi s propert y tha t i t doe s no t reall y hav e
it.184 I n a  somewha t tortuou s reply , Descarte s effectivel y concede s th e
point, maintainin g tha t th e rea l demonstratio n o f th e distinctnes s o f
mind an d bod y come s onl y i n Meditatio n 6, 185 althoug h th e 'demon -
stration' give n ther e simpl y state s that I  have a  clea r an d distinc t idea
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of mind, a s something thinking an d unextended , an d I  have a clear an d
distinct ide a o f body , a s something non-thinkin g and extended , s o th e
two canno t b e th e same. 186 Then , sinc e h e ha s alread y show n tha t h e
must b e thinking , i t follow s tha t wha t h e i s essentiall y i s a  min d an d
not a  body. But this demonstration ha s much more contentious premisses
than th e demonstratio n i n Meditatio n z , sinc e i t assume s tha t th e
nature o f th e min d an d matte r hav e alread y bee n established. 187 I  d o
not wan t t o dwel l o n thes e problems , however , fo r ther e i s a  deepe r
question a t stake: to identify the mind with 'thought ' is not automatically
to identif y i t with the self . The key doctrines condemne d b y the Lateran
Council ha d bee n Averrois m an d Alexandrism . Bot h o f thes e ha d of -
fered a  doctrin e o n th e questio n o f th e natur e o f th e min d an d ha d
maintained tha t while the corporeal facultie s wer e active the individual
mind acte d b y means o f those faculties . Alexandrian s had argue d tha t
(at leas t a s fa r a s philosophica l understandin g wa s concerned ) thes e
corporeal facultie s mus t b e constitutiv e o f th e mind , becaus e form s
must always be instantiated in matter. Consequently , once the corporeal
faculties cease d t o b e active , a t death , th e for m o f th e body , it s soul ,
also ceased to exist. 188 One way around thi s conclusion , fo r a Christia n
Aristotelian, was t o stres s the doctrin e o f the resurrectio n o f the bod y
at th e Las t Judgement . One' s min d o r for m wa s the n reunite d wit h
one's (revamped ) body . Ther e wer e metaphysica l problem s wit h thi s
account, whic h centre d o n what happene d betwee n deat h an d th e Last
Judgement: mos t notably , wha t happene d t o th e for m (whic h canno t
exist uninstantiated ) i n th e meantime , an d whethe r th e entit y wh o
reappeared a t th e Las t Judgement coul d b e said t o b e the sam e perso n
as the on e who ha d die d earlier . And there were theologica l problems ,
as Ockham ha d shown i n criticizing the Thomist version of this doctrine ,
for mos t medieva l forms o f prayer an d worshi p wer e directe d towards
the saints , who interceded on one's behalf , rathe r tha n directl y to God ,
but i t was a  consequence o f the Thomis t vie w that thes e saints di d no t
come int o existenc e agai n unti l th e Las t Judgement, s o al l the prayer s
and worshi p woul d hav e bee n useless . Tying th e mind/sou l t o a  bod y
was clearly fraught wit h problems . O n the other hand , t o dissociate the
mind fro m th e body , a s th e Averroist s did , wa s equall y problematic ,
for i t led to a n inability to individuate minds, and to their identification
with on e another an d perhaps even ultimately with God. 189 Alexandrism
and Averrois m are th e Charybdi s an d Scyll a throug h whic h Descarte s
must stee r a  passag e i n settin g ou t hi s doctrin e o f th e natur e o f th e
mind. I n this , h e face s insuperabl e difficulties .

Third, there i s the questio n o f what i s included i n the 'thinking ' that
the thinkin g subject, th e re s cogitans,  engage s in . I n Meditatio n z  w e
are give n tw o description s of this thinking . Firs t we ar e told tha t ' I am
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a thin g tha t thinks ; tha t is , I  a m a  mind , a n intelligence , o r intellect ,
or reason'. 190 Then , o n th e nex t page , Descarte s writes : 'Bu t wha t a m
I? A  thing that thinks . Wha t i s that? A thing tha t doubts , understands ,
affirms, denies , is willing, is unwilling, and als o imagines and ha s sensory
perceptions'.191 Th e firs t remar k suggest s tha t thinkin g i s rathe r nar -
rowly defined , the secon d definitio n tha t i t i s very widely defined. If we
think o f th e traditiona l distinguishin g feature s o f th e min d a s bein g
intellect or judgement and volition , then the first characterization seem s
to exclud e volition , wherea s th e secon d include s a  variet y o f things ,
such a s sens e perceptions , whic h woul d no t hav e bee n include d i n th e
traditional conception . Neithe r characterizatio n ca n b e take n a t fac e
value, however : th e firs t seem s t o provid e a n ope n list , wherea s th e
second mus t b e heavily qualified. W e hav e alread y seen that Descarte s
must allo w som e kin d o f thinkin g to animal s i n a s muc h a s the y ar e
capable o f perceptual discrimination , bu t th e 'thinking ' that i s at issu e
here i n Meditatio n z  i s something i n whic h th e min d prope r engages ,
and no t somethin g tha t animal s are capable of. This raise s the questio n
of wh y corporea l facultie s suc h a s imaginin g and sens e perceptio n ar e
included i n the list , since animals are capable o f these. Clearly , Descarte s
cannot mea n imagining and sens e perception pe r se here: he is referring
to huma n imaginin g an d sens e perception . An d becaus e h e include s
these i n a  lis t o f thing s characteristi c o f th e thinkin g subject , whic h
excludes animals , ther e mus t b e some differenc e betwee n human sens e
perception an d anima l sens e perception , fo r example . I t i s not enoug h
to sa y that on e involve s the min d whereas the othe r doe s not , becaus e
what w e need to kno w i s what differenc e th e involvemen t of the min d
makes. On e possibilit y i s tha t huma n sense-perceptio n involve s a n
awareness of one's perceptual states as perceptual states , whereas animal
sense-perception doe s not . I  thin k tha t ther e ca n b e n o doub t tha t
Descartes believe s that thi s i s the case . Th e questio n i s whether thi s in
itself i s al l ther e i s to it . Wha t i s so specia l abou t a  simpl e awareness
of one' s ow n menta l states ? There i s a widespread vie w that Descarte s
thought tha t awarenes s o f one' s ow n menta l state s wa s i n fac t con -
stitutive of the uniquenes s o f human cognition , an d thi s vie w has been
reinforced b y a n interpretatio n o f th e cogito  whereb y m y gras p o f m y
own existenc e i s an instantaneous ac t o f self-consciousness, rather tha n
an inferenc e or judgement . We hav e seen that suc h an interpretatio n is
mistaken: th e cogito does involve inference and judgement. This prompt s
us t o questio n whethe r consciousnes s o f one' s menta l state s is , i n
Descartes' view , constitutiv e o f huma n menta l life , o r whethe r suc h
consciousness i s merel y wha t i s require d i f huma n menta l lif e i s t o
possess th e feature s traditionall y ascribe d t o it , namel y wil l an d
judgement. Surely what makes human beings capable of judgement an d
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volition i s th e fac t tha t the y ca n reflec t o n thei r ow n menta l states ,
whereas animal s cannot . Suc h traditiona l menta l function s requir e
awareness of one's ow n menta l states , an d thi s awarenes s i s distinctive
of huma n cognitio n an d absen t from animals , bu t i t i s not constitutiv e
of them. 192 Th e mos t sensibl e readin g o f Descartes ' clai m i s corre -
spondingly that awarenes s of one's ow n menta l state s i s the ke y to th e
difference betwee n creatures with a mind and automata , an d that without
such awarenes s th e characteristi c features o f huma n menta l lif e woul d
not b e possible. 193

Fourth, ther e i s the questio n o f th e dependenc e o f th e sel f o n God .
When w e looked at Mersenne's statemen t o f the problem o f naturalism
in chapte r 5 , we sa w tha t h e considered th e sourc e o f bot h naturalis m
and mortalis m as lying in the construa l o f matter a s being in some wa y
active, an d tha t hi s solutio n wa s t o stri p th e corporea l worl d o f al l
activity an d powers , makin g i t completely inert. But , as we also noted ,
the mechanist attempt to fill out the distinction between the supernatural
and th e natura l in terms of that between the active and th e inert , whil e
it ha s a  prima facie  appea l i n th e cas e o f naturalism , i s no t obviousl y
relevant o r appropriat e t o th e questio n o f mortalism . Thi s proble m
intrudes wit h a  vengeanc e in Meditatio n 3 . There , a s w e hav e seen ,
Descartes strip s natur e eve n o f th e powe r t o persis t fro m instan t t o
instant. Th e troubl e i s tha t thi s i s no t onl y lackin g fro m corporea l
things bu t fro m mind s a s well . Afte r tellin g u s tha t th e distinctio n
between preservatio n and creatio n i s only a  conceptua l one , Descarte s
applies hi s doctrin e o f continuou s creatio n t o th e mind :

I mus t therefor e no w as k mysel f whethe r I  posses s som e powe r enablin g m e t o
bring it about that I who no w exis t wil l stil l exis t a  littl e while from now . Fo r sinc e
I a m nothin g bu t a  thinkin g thin g . .. if there wer e suc h a  powe r i n me , I  shoul d
undoubtedly b e awar e o f it . Bu t I  experienc e n o suc h power , an d thi s ver y fac t
makes m e recognis e mos t clearl y tha t I  depen d o n som e bein g distinc t fro m
myself.194

So no t onl y th e body , bu t th e min d a s wel l mus t b e continuall y re -
created b y God a t eac h instant i f it i s to persevere . This mean s that it s
cognitive an d affectiv e states—memories , sensations , imagination ,
judgements, and volitions—mus t als o b e recreated. Th e doctrin e o f the
continual recreation o f the mind only makes the existenc e o f its mental
states, no t thei r content , dependen t upo n God , s o ther e i s some sens e
in which the mind's fre e wil l and independen t judgement are preserved.
But i t cannot b e denied that Descarte s i s sailing perilously clos e to th e
wind here . I n particular , in making Go d th e onl y activ e thing ther e is ,
it i s difficul t t o se e how th e min d avoid s becomin g inert. Late r on , i n
correspondence,isb h e wil l explicitl y assert that th e min d i s active, bu t
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he makes n o attemp t t o reconcil e thi s claim with th e presen t doctrine .
The proble m her e arise s because , b y trying t o mode l discussio n o f th e
mind alon g th e line s elaborated fo r dealing with naturalisti c construal s
of corporea l nature , Descarte s end s u p wit h n o optio n bu t t o pu t th e
mind o n th e iner t sid e o f th e active/iner t divide , becaus e i t come s
within th e natura l an d no t th e supernatural . Th e onl y benefi t fro m thi s
is tha t Averrois m i s rule d out , fo r th e min d canno t b e identica l wit h
God o n thi s conception : bu t th e doctrin e o f the continuou s recreatio n
of th e min d migh t see m a  hig h pric e t o pa y fo r this .

Fifth an d finally , ther e i s th e questio n o f th e natur e o f th e relatio n
between th e min d an d th e body . I n Meditatio n 6 , Descarte s criticize s
a for m o f Platoni c dualism :

Nature teache s m e through th e sensation s o f hunge r an d thirs t etc . tha t I  am no t
merely present in my body as a sailor in present in a ship, but tha t I  am very closely
joined, an d a s i t were intermingled , with it , s o tha t I  an d th e bod y for m a  unity .
If this were not so , then I  who a m nothing bu t a  thinking thing would no t fee l pai n
when the body was hurt, but rather the intellect would simpl y perceive the damage ,
just a s a sailo r perceives by sight whether anythin g in his boat i s broken. Similarly ,
when th e bod y need s foo d o r drink , I  shoul d hav e a n understandin g of thi s fac t
as such , rathe r tha n havin g confuse d sensation s o f hunge r an d thirst . Fo r these
sensations of hunger, thirst, pain , etc. , ar e nothing bu t confused modes o f thinking
which aris e from th e unio n and th e intermingling , as i t were, o f the min d with th e
body.196

Sensory awarenes s i s neithe r straightforwardl y bodil y no r straight -
forwardly intellectual . Later , a s w e shal l see , Descarte s wil l maintai n
that ther e ar e thre e 'primitive ' categories : extension , thought , an d th e
'substantial union o f mind an d body', 197 showing jus t how seriousl y he
takes th e question . Whe n w e looke d a t th e questio n o f perceptua l
cognition i n animals i n the context o f chapter i  o f Le Monde,  I  raised
the questio n whethe r th e fac t tha t on e ha s a  rationa l sou l completel y
transforms th e natur e o f one' s experiences , rathe r tha n simpl y takin g
those experience s a s give n an d reflectin g o n them . Ther e wa s nothin g
to indicat e wha t answe r Descarte s woul d giv e t o thi s questio n i n L e
Monde. W e can no w begi n to se e what hi s answer is . It i s not tha t w e
simply hav e sensor y experiences , a s animal s do , bu t tha t then , unlike
animals, w e reflec t o n thes e experience s an d mak e judgement s abou t
them. Th e fac t tha t w e ar e capabl e o f reflectio n an d judgemen t com-
pletely transform s th e natur e o f our experience , eve n when w e are no t
reflecting an d makin g judgements about it . And what the nature o f our
experience i s lik e wil l inevitabl y have consequence s fo r ho w w e con -
ceive o f the T that ha s these experiences , consequence s tha t Descarte s
will devot e th e year s fro m 164 3 onward s drawin g out .

We shal l pursue a number of the topics raised here in the Meditationes
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in the contex t o f the mor e detaile d discussion s tha t Descartes provide s
later, especially in the Principia  and th e Passions.  Bu t it is worth setting
out th e achievemen t o f th e Meditationes  i n term s o f th e developmen t
of Descartes ' projects . I t establishe s the legitimac y o f mechanis m a t a
metaphysical leve l an d i n a  mor e detaile d wa y tha n i s don e i n th e
Discours, an d i t doe s thi s b y settin g ou t t o establis h thre e things :
that corporea l natur e i s both completel y distinc t fro m an d completel y
dependent o n God ; that corporea l natur e i s completel y distinc t fro m
mind; an d tha t min d i s bot h completel y distinc t fro m an d completel y
dependent o n God . The firs t tw o undermin e an y kin d o f naturalis m
about th e corporeal world , wherea s the second undermine s Alexandrism
and th e thir d Averroism . All the wor k i s done b y metaphysically guar -
anteed clea r an d distinc t ideas , whic h secur e th e veridicalit y o f ou r
cognition o f th e externa l worl d agains t hyperboli c doubt . B y startin g
from thos e idea s o f the corporea l worl d whic h ar e genuinel y clear an d
distinct, Descarte s arrive s at a  mechanistic pictur e o f how th e worl d i s
to b e described a t a  mos t fundamenta l level, and h e arrives a t thi s no t
by natural-philosophica l o r empirica l means, a s he had don e i n earlier
writings suc h a s L e Monde,  bu t b y purel y metaphysica l ones . Thi s i s
a remarkabl e achievement , bu t i t i s not , of course , a  remarkabl e dis-
covery, for the point o f the exercise was never to discover metaphysically
that mechanis m provide s th e onl y true basi s fo r a  natura l philosophy ,
but t o legitimat e mechanism , somethin g whic h motivate d Descartes '
work lon g befor e i t even occurred to him that metaphysical legitimation
was needed. The question of metaphysical legitimation aros e principally
because Descarte s took heliocentris m to b e a direc t consequence o f the
mechanistic cosmolog y o f Le Monde,  an d th e condemnation s o f 161 6
and especiall y 1633 ha d indicate d tha t no purel y natural-philosophica l
argument wa s goin g t o b e decisive . The Meditationes,  withou t com-
pletely revealin g th e ai m o f th e exercise , provid e a n argumen t tha t
Descartes hope s wil l be decisive , and t o th e exten t tha t i t proves t o be
so, th e fulle r projec t ca n b e reveale d i n th e Principia,  ho w fa r h e ca n
go i n th e Principia  bein g determine d b y th e kin d o f reactio n tha t th e
Meditationes elicit.

Public Braw l an d Persona l Grief , 1639-164 0
Descartes' 'India n Summer ' cam e t o a n en d wit h tw o event s i n th e
period betwee n 163 9 an d 1640 . Th e firs t wa s th e beginnin g o f a n
extremely acrimoniou s dispute , whic h turne d int o a  long-drawn-ou t
public braw l i n whic h th e theologica l implication s o f Descartes ' wor k
were questioned. The disput e began at the University of Utrecht. Reneri
died i n the middle of March 1639 , and a  friend o f his, Anton Aemelius,
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delivered a  funera l oratio n a t th e Universit y which extolle d th e virtues
of Cartesia n natural philosophy ove r the philosophies o f the traditiona l
professors a t Utrecht . The publicatio n o f the eulogy , which gav e i t a n
official stam p o f approval , cause d som e consternatio n amon g thes e
professors, and the situation was exacerbated when Henri l e Roy, better
known a s Regius , too k u p th e Cartesia n caus e i n a  polemica l an d
abrasive manner . Regiu s ha d evidentl y visited Descartes i n Santpoor t
with hi s frien d Reneri , an d h e appear s t o hav e ha d Descartes ' ful l
confidence a t thi s time . H e wa s a n extremel y popula r teache r an d
propagandist, an d h e ha d bee n electe d a  ful l professo r o f medicin e a t
Utrecht i n 1638 . Unlik e Descartes , h e wa s no t sh y o f publi c dispute ,
nor wa s h e worried abou t becomin g embroile d in theologica l quarrel s
with th e authorities . O n 1 0 Jun e 164 0 h e propose d a  numbe r o f
Cartesian theses for public discussion, and Gisber t Voetius, a  professor
of theology a t Utrecht, took up the cause of traditional philosoph y an d
theology agains t him , an d agains t th e originato r o f thes e perniciou s
doctrines, Descartes himself. Sensing that Cartesianism posed an immense
threat t o traditiona l philosoph y an d theology , h e se t abou t exposin g
this threa t i n a  systemati c an d personalize d way . Voetiu s se t ou t t o
destroy Descartes , an d a s wel l a s hi s natura l philosophica l doctrines ,
his religio n and hi s persona l moralit y wer e throw n int o th e ring , i n a
public dispute that was to take its toll on Descartes over five years, and
was t o la y bar e th e lif e an d belief s o f someon e wh o ha d alway s been
extremely jealou s of hi s privacy .

The mos t momentou s even t o f 1640 , however , wa s th e deat h o f
Francine. A t th e en d o f a  lette r t o Mersenn e o f 1 2 Septembe r 1638 ,
Descartes remarks that he is 'surrounded by fevers on al l sides: everyone
is il l in these parts, an d u p t o no w I  alon e i n m y hous e hav e avoide d
it'.198 Plagues and epidemics were common a t this time, and Leiden had
suffered fro m a  devasting epidemic only a few years earlier. Helene an d
Francine recovered from thei r earlie r illness, and Descarte s mad e plan s
for Francin e to stud y in France, presumably without he r mother, under
the tutelag e o f a  Madam e d u Tronchet , someon e wh o Baille t tell s us
was o f th e highes t virtue , th e mothe r o f a n ecclesiastic , an d eve n a
distant relative. 199 Th e journe y t o Franc e wa s neve r t o tak e place ,
however, for , a s Baille t report s it , Francin e 'die d a t Amersfor t on th e
7 Septembe r 1640 , th e thir d da y o f he r illness , he r bod y completel y
covered wit h sores'. 200 Descarte s ma y hav e bee n a t he r bedside : al -
though h e had lef t fo r Leide n i n lat e April or earl y May, w e know he
was 'unexpectedly ' called awa y from Leide n between i  Septembe r and
some time between 8  and 1 5 September. 201 Baillet reports that Descartes
said tha t he r deat h lef t hi m 'wit h th e greates t sorro w tha t h e had eve r
experienced i n hi s life'. 202
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The Defenc e o f Natura l Philosoph y

1640-1644

Religious Controvers y

Descartes lef t Santpoor t fo r Leide n some time in April or Ma y o f 164 0
to overse e the preliminar y printing o f his Meditationes, an d tha t done ,
he did not retur n t o Santpoort . Wit h Francin e dead an d Helen e simply
never mentione d again , a n er a i n hi s lif e no w come s t o a n end , an d a
new on e begins . H e move d t o a  chatea u a t Endegeest , jus t outsid e
Leiden, wher e h e was t o sta y unti l Ma y 1643 . Th e chatea u wa s evid -
ently well-equipped , havin g it s ow n servant s a s wel l a s a  hors e an d
carriage, an d wa s no t fa r fro m th e universit y and libraries . Descartes ,
now i n hi s lat e 405 , evidentl y began t o enjo y a  slightl y less fruga l lif e
than h e ha d le d u p t o thi s point . Les s frugal , bu t certainl y no t mor e
peaceful, fo r although these are the years in which he wrote th e Principia,
much o f 164 0 to 164 4 are taken u p b y various disputes and polemics ,
initially wit h replyin g to th e objection s solicite d fo r th e Meditationes,
and the n wit h dispute s wit h Voetiu s an d Bourdin .

The first printing of the Meditationes was not to be a full one, but
rather a  printing of proofs fo r distributio n to variou s philosophers an d
theologians. W e have already seen , i n the cas e o f the Discours  an d th e
Essais, tha t Descarte s di d no t tak e kindl y t o objections , an d wa s in -
clined to be dismissive of them. Moreover, i n general terms, his response
to th e objection s to th e Meditationes,  althoug h mor e polit e tha n hi s
reaction t o critic s o f the Discours,  indicate s n o chang e o f hear t i n thi s
respect. Th e simpl e fac t i s tha t Descarte s di d no t lik e criticism . Why ,
then, di d he delay publication o f the Meditationes  unti l objection s and
replies could b e appended? It is perhaps a n indication o f the confidence
that Descarte s fel t abou t hi s metaphysic s a t thi s time ; bu t suc h con -
fidence could , o f course , als o b e manifeste d b y simpl y presentin g th e
work a s it stood withou t worrying about how other s migh t react . Her e
we must take account o f the fac t that , although th e objections are from
a rang e o f views , an d cove r a  wid e spectrum , fou r o f th e firs t si x set s
of objection s ar e fro m critic s designate d a s 'philosopher s an d theolo -
gians';1 and th e tw o set s tha t ar e fro m philosopher s rathe r tha n theo -
logians, th e thir d (Hobbes ) an d fift h (Gassendi) , ar e give n relativel y
short shrift , wit h a  disproportionatel y small amount o f spac e devoted
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to replyin g to them . Descarte s devote s a  ver y large amount o f space t o
responding t o th e sevent h se t o f objections , publishe d i n th e secon d
edition o f th e Meditationes,  b y Bourdin , a  Jesuit , eve n thoug h thes e
objections ar e exceptionall y weak . An d i t i s n o surpris e tha t th e on e
critic who m h e single s ou t fo r specia l prais e i s Arnauld , a  theologia n
from th e Sorbonne . Descarte s i s concerned wit h orthodox y a s much as
anything else . Not e i n thi s connectio n tha t th e Meditationes  wer e
published i n Lati n rathe r tha n French , despit e th e fac t tha t th e tex t i s
far les s technica l tha n th e Essais  tha t accompanie d th e Discours,  an d
so apparentl y somethin g wit h a  wide r appeal . Descarte s say s i n th e
preface tha t h e i s only setting ou t hi s ful l argument s here , an d ha d no t
done s o i n th e Discours  because , bein g i n French , th e Discours  wa s
designed t o b e rea d b y anyone , an d 'weake r intellect s migh t believ e
that the y ough t t o se t ou t o n th e sam e path'. 2 Thi s i s somewha t dis -
ingenuous, for there is nothing potentiall y dangerous i n the Meditationes
that i s not i n th e Discours,  an d i n an y cas e Descarte s wil l sanctio n a
French translation o f the forme r in 1647 , omitting th e Prefac e referring
to thos e 'weake r intellects ' tha t canno t rea d Latin , o f course .

Many o f th e objection s an d replie s cove r Descartes ' incursion s int o
scholastic philosoph y o r th e relatio n o f wha t h e say s t o scholasti c
philosophy. I n th e firs t se t o f objections , fo r example , whic h wer e th e
only se t Descarte s himsel f solicite d (th e res t wer e solicite d throug h
Mersenne), Caterus , a  loca l pries t an d frien d o f Ba n an d Bloemart ,
rakes ove r th e doctrine s o f th e objectiv e realit y of ideas , th e proof s of
God's existenc e an d ho w the y compar e t o thos e o f Aquinas , an d
the natur e o f efficien t causes . Simila r concern s ar e raise d i n man y o f
the othe r objections , particularly in the sixt h an d sevent h sets, an d th e
procedure o f translatin g wha t Descarte s say s int o scholasti c term s i s
not confine d to Caterus . Althoug h Descarte s i s at pain s t o sho w tha t
his project i s very different fro m tha t pursue d i n scholasti c philosophy ,
he doe s no t wan t t o giv e the impressio n o f rejectin g scholastic philo -
sophy; an d i n th e secon d se t o f replie s h e make s a  remarkabl e con -
cession, settin g ou t hi s argument s fo r th e existenc e o f Go d an d th e
distinction betwee n min d and body axiomatically i n 'a shor t expositio n
in syntheti c form', 3 althoug h h e make s i t clea r tha t thi s serve s merel y
to summariz e hi s demonstrations .

I hav e argue d that , b y thi s stage , Descartes ' projec t i s ultimatel y
directed toward s metaphysica l legitimatio n o f hi s natura l philosophy ,
which i s resolutel y Copernican . Fo r thi s metaphysica l legitimatio n t o
be successful , i t wa s necessar y t o sho w tha t i t wa s i n lin e wit h th e
teachings o f the Church , tha t i t did not involv e or lead to an y theologi-
cal unorthodoxy . Generall y speaking , Descarte s steer s clea r o f theo -
logical questions , restrictin g his attentio n t o showin g tha t ther e i s n o
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incompatibility betwee n hi s metaphysic s an d theologica l orthodoxy .
He generall y avoid s tryin g t o demonstrat e theologica l dogma s meta -
physically. When challenged that he has not established the immortality
of th e sou l merel y in showin g tha t th e sou l an d th e bod y ar e distinc t
substances, fo r example , h e replie s tha t h e 'doe s no t tak e i t upo n
myself t o us e the power o f human reason t o settl e any of those matter s
which depen d o n th e fre e wil l o f God'. 4

The fatefu l exceptio n t o thi s genera l approac h i s hi s accoun t o f th e
doctrine o f transubstantiation , an d i n th e lette r t o Dine t tha t accom -
panied th e secon d editio n o f th e Meditationes  h e throw s hi s usua l
caution t o th e wind :
As fa r a s theolog y i s concerned, truths ca n neve r be i n conflic t wit h on e another ,
and i t woul d b e impiou s t o fea r tha t an y truth s tha t philosoph y discover s could
be i n conflic t wit h thos e o f th e faith . Indeed , I  maintai n tha t ther e i s no religiou s
matter whic h canno t b e equally well or eve n bette r explaine d usin g my principles
than b y usin g those commonl y accepted . I  believ e I  gav e a  ver y strikin g example
of thi s a t th e en d o f m y replie s to th e fourt h se t o f objections , which deal t wit h
a topi c where i t is notoriously difficul t t o reconcil e philosophy with theology. I  am
ready t o d o th e sam e fo r an y othe r topic , i f nee d be. 5

The topi c tha t Descarte s refer s t o i s transubstantiation . A s earl y a s
November 1630 , Descarte s wa s concerne d t o reconcil e hi s accoun t o f
colour wit h 'th e whitenes s o f th e brea d remainin g i n th e blesse d sac -
rament',6 an d h e claime d t o hav e solve d th e proble m i n a  lette r fro m
the beginnin g of 16387 The dogm a o f transubstantiation—-the doctrin e
that, upo n consecration , brea d an d win e becom e th e bod y an d bloo d
of Christ—ha d bee n formulate d b y th e Counci l o f Tren t i n Thomis t
terms, a s maintaining tha t th e substanc e of the brea d was transforme d
into tha t o f Christ, while its form—species—remained th e same. Clearly
Descartes canno t accep t thi s Thomis t terminology , bu t translatin g th e
question int o hi s ow n theor y o f matte r doe s no t leav e the substantiv e
issues untouched . O n th e orthodo x Thomis t account , th e accident s of
the bread , it s non-essentia l qualities , inher e i n th e substanc e o r sub -
stratum o f th e bread . Upo n consecration , thes e accident s remain , bu t
the substanc e o r substratu m change s int o th e bod y o f Christ . Bu t this
is no t becaus e the bod y o f Chris t ha s take n o n th e accident s o f bread ;
the ke y poin t i s tha t th e accident s d o no t inher e i n thi s substratum ,
they ar e ther e b y 'natura l concomitance'. 8 A s Arnaul d put s it , 'w e
believe on fait h tha t th e substanc e o f the brea d i s taken awa y fro m th e
bread o f the Eucharis t and onl y the accident s remain'. 9 These accident s
are 'extension, shape, colour , smell , taste, and othe r qualitie s perceived
by the senses' . The trouble i s that, o n Descartes ' accoun t o f the natur e
of matter , shape , colour , taste , an d smel l ar e dependen t upon exten -
sion; an d extensio n canno t exis t independently of somethin g which i s
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extended. Consequentl y i t i s impossibl e fo r an y o f the m t o persis t i f
there is a change in the underlyin g substance to somethin g unextended .
Descartes' respons e i s t o maintai n tha t th e brea d affect s ou r sens e
organs i n th e sam e wa y befor e an d afte r transubstantiatio n becaus e i t
is its surfac e properties tha t caus e us to hav e the sens e perception s w e
do, an d thes e surfac e propertie s remai n unchanged; 10 bu t thi s simpl y
sidesteps th e questio n o f wha t the y ar e th e propertie s of .

The questio n o f transubstantiation i s a ke y one , fo r a  natura l philo -
sophy tha t canno t accoun t fo r i t satisfactoril y coul d no t mak e an y
claim t o orthodoxy . I t wa s a  questio n tha t wa s t o plagu e discussion s
of Cartesianis m i n th e seventeent h century, 11 an d i t wa s Descartes '
account o f thi s question , mor e tha n anythin g else , that resulte d i n his
writings bein g put o n the Index o f Prohibited Book s in 1663. Descartes
himself become s mor e an d mor e guarde d o n th e question . I n 1648 ,
Arnauld ask s hi m to explai n ho w th e bod y o f Chris t ca n b e containe d
within th e sam e dimension s a s tha t formerl y occupie d b y th e bread ,
when the essence of matter is  extension and  a  body is just the dimensions
of a  particula r regio n o f matter : ho w ca n Christ' s bod y b e presen t
without it s ow n prope r extension ? Descarte s replie s tha t h e canno t
communicate hi s respons e i n writing , an d o n bein g presse d furthe r
studiously ignore s th e issue. 12

The lette r t o Dine t i n whic h Descarte s make s hi s unprecedente d
claim tha t ther e i s no religiou s matte r tha t canno t b e explaine d usin g
his principles need s t o b e pu t i n context i f we ar e t o understan d wha t
lies behin d thi s apparen t entr y into religiou s controversy . Th e poin t i s
that Descarte s wa s alread y embroile d i n religiou s controvers y b y thi s
time, an d i n a  sens e wa s tryin g t o figh t hi s wa y ou t o f i t rathe r tha n
provoke furthe r controversy : th e lette r t o Dine t i s designed to la y bare
what he regards a s the orthodox y o f his metaphysics, an d th e injustic e
of criticis m t o th e contrary . Dine t ha d taugh t a t L a Fleche , an d wa s
Bourdin's senio r i n the Jesuits , an d s o a  potentially powerfu l ally . The
letter t o Dine t set s ou t th e detail s o f th e dispute s wit h Bourdi n an d
Voetius, t o som e exten t playin g off the criticism s o f the one , a  Jesuit ,
against the other, a staunch Protestant, tryin g to show Descarte s himself
to be very much the offended part y in the disputes. And on this occasion ,
this wa s a  fai r assessment , a s neithe r Bourdi n no r Voetiu s ha d muc h
justification fo r th e wa y i n whic h the y responded , th e firs t wit h ridi -
cule, th e secon d wit h slander .

The disput e with Voetiu s aros e i n a  context o f religious conflic t tha t
conferred o n Descartes ' writing s a  politico-religiou s significanc e tha t
Descartes could no t hav e predicted , an d which mad e the m much mor e
contentious than the y might have been outsid e th e Netherlands. At the
beginning of the seventeent h century, the Netherlands had bee n divided
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by th e questio n o f Arminianism , which ha d offere d a n interpretatio n
of th e question s o f predestinatio n an d electio n a t odd s wit h th e pre -
vailing Protestan t orthodoxy . Variou s interna l an d externa l pressure s
(notably from Jame s I of England) made the resolutio n o f this questio n
one o n whic h th e unit y o f th e Netherland s hung , an d interes t i n th e
questions correspondingl y wen t fa r beyon d theologians , although ,
correlatively, i t gave theologians a  politica l voice . Just ho w Descartes '
doctrines becam e incorporate d int o thi s debat e i s a  comple x matte r
which w e cannot pursu e here,13 bu t tha t i t di d becom e incorporate d i s
beyond dispute , an d th e question s raise d i n th e earlie r Remonstran t
controversy—such as doubt, scepticism, atheism, the unity and simplicity
of God , freedo m o f the will , the relationship between mind and body —
were raised agai n i n much th e sam e way i n criticisms of Cartesianism .
Remonstrants wh o ha d returne d fro m exil e followin g th e deat h o f
Maurice, wh o ha d supporte d th e orthodo x line , tende d t o all y them -
selves politically with Cartesianism, eve n though mos t Dutch Cartesian s
were orthodox and ther e were significan t doctrina l difference s betwee n
Descartes an d th e Remonstrant s (suc h a s o n th e questio n o f whethe r
we hav e a n innat e ide a o f God) . On e o f Descartes ' fierces t critics ,
Revius, coul d writ e tha t 'Arminianis m wen t bu t i n it s plac e cam e
Cartesianism, whic h i s muc h worse'. 14

We hav e three historie s o f the disput e wit h Voetiu s fro m Descartes .
In 164 2 i n the lette r t o Dine t h e provides a  twenty-pag e account;15 by
May 1643 , i n hi s Epistola  a d Voetium,  i t run s t o 20 0 pages; 16 an d i n
the letter to the Magistrates o f Utrecht of June 1645 to 70 pages.17 This
alone demonstrates its importance for Descartes , and importan t i t was ,
for i t wa s no t jus t tha t hi s nam e ha d bee n slighted , bu t hi s futur e i n
the Netherlands, and certainl y his future peac e there, were thrown int o
doubt by the controversy. Moreover, i n keeping with the political nature
of th e disput e an d th e questio n o f publi c orde r tha t wa s raise d i n
such controversies , h e lose s n o opportunit y t o represen t Voetiu s a s
a rabble-rouser , a  man wh o wa s himsel f a  threa t t o publi c order . The
dispute had bee n initiated , a s we have seen , no t b y something writte n
by Descarte s bu t b y a  numbe r o f these s whic h Regiu s had offere d fo r
public debat e on 1 0 June 1640 . Regius , who seem s to hav e taken ove r
from Rener i th e rol e o f Descartes ' spokesma n an d defende r o f th e
Cartesian cause , assume d a  growin g importanc e i n Descartes ' lif e a t
this time , an d th e amoun t o f correspondenc e wit h Regiu s begin s t o
rival that wit h Mersenne . Regiu s not onl y corrected th e manuscrip t o f
the Meditationes,  bu t provide d Descarte s wit h hi s firs t objections, 18

and ther e ca n b e no doub t tha t h e had th e suppor t o f Descartes i n his
polemics with Voetius. Regius' theses had focuse d o n th e circulatio n of
the blood , an d whe n a n adversar y o f Harvey , Jacque s Primerose,19
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replied, Regius had raise d the stakes in his pamphlet entitle d (in typical
seventeenth-century polemical style) ' A Sponge to Wash Awa y the Filth
of th e Remark s publishe d b y D r Primerose' . Thi s inflame d th e situa -
tion, unifyin g th e conservativ e oppositio n an d finall y redirectin g th e
controversy agains t Descarte s himself , an d pushin g th e natur e o f th e
controversy beyon d physiolog y int o theologica l questions . Descarte s
took no direc t par t i n these disputes at first, preferring to advise Regius
towards caution , somethin g alie n no t jus t t o Regiu s bu t seemingl y t o
this generatio n o f Dutc h Cartesians , who , unlik e Descartes , ha d bee n
raised i n a  relativel y liberal culture an d wer e no t goin g t o b e dictate d
to o n matter s o f physiolog y an d natura l philosoph y b y ignoran t an d
conceited theologians . A s a  consequence , a  significan t degre e o f po -
larization too k place . Ann a Mari a va n Schurmann , fo r example , a
gifted linguist , feminist, and biblica l scholar, with whom Descarte s wa s
on friendl y term s an d wit h who m h e ha d discusse d th e onl y othe r
strictly theologica l questio n i n which w e kno w hi m t o hav e take n a n
interest—the Boo k o f Genesis—eventuall y too k Voetius ' sid e i n th e
dispute with Descartes , evidentl y accepting Voetius ' claims that h e was
an 'atheis t an d libertine ' an d thankin g Go d fo r 'separatin g he r hear t
from tha t profan e man'. 20

In a n effor t t o wide n th e dispute , Voetiu s wrot e t o Mersenne , wh o
he clearly assumed would tak e hi s side , a t th e en d o f Octobe r i6^o, 21

Mersenne no t onl y di d no t ris e t o th e bait , bu t sen t hi s replie s t o
Descartes to forward to Voetius, which he did, neglecting to pay postage
so that Voetiu s himsel f woul d hav e t o pa y it. 22 O n th e Cartesia n side ,
it wa s lef t onc e agai n t o Regiu s t o rais e th e stakes , whic h h e di d i n
April an d Ma y o f 164 1 b y defending the thesi s tha t th e unio n o f sou l
and bod y wa s on e o f tw o separat e substances , an d therefor e no t a n
actual unity . Voetius , no w recto r o f th e university , denounce d th e
doctrine a s heretical , an d whe n Regiu s publishe d hi s theses , Voetiu s
had th e boo k confiscate d o n th e ground s tha t i t ha d bee n publishe d
without officia l permission , gettin g hi s so n Pau l t o publis h additiona l
theses attacking Regiu s and Cartesianism , and gettin g th e senat e o f the
university t o prohibi t Regiu s teachin g anythin g othe r tha n medicin e
and forbiddin g hi m fro m mentionin g an y Cartesia n doctrin e i n hi s
courses. Descarte s take s th e matte r lightl y in hi s correspondence wit h
Regius, advisin g hi m t o hav e a  goo d laug h a t th e idiocie s o f Voetius
and son. 23 Bu t despit e th e light-hearte d ton e o f th e letters , h e wa s
beginning to realize that he had to put up some public defence, and thi s
is par t o f th e rational e behin d th e lette r t o Dinet .

Descartes wrot e t o Huygen s i n 1642 , tha t h e aske d 'fo r nothin g bu t
peace' from Bourdi n and Voetius , 'but I  reali/e that i n order to ge t that
I mus t wag e wa r fo r a  while'. 24 Lik e Voetius , Bourdi n ha d offere d a
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public refutatio n o f Cartesianism . Bourdi n wa s professo r a t th e Jesui t
college a t Clermon t i n Paris , wher e h e hel d a  publi c disputatio n i n
which thre e Cartesia n these s wer e debated , an d h e publishe d a  shor t
piece attackin g Descarte s a s a  result . Hi s sarcasti c dialogu e attackin g
the Meditationes  appeare d a s th e sevent h se t o f objections , whic h
Descartes replie s to i n a  relatively diplomatic an d respectfu l way. Like
Voetius, Bourdin had questione d the orthodoxy o f Descartes' accounts ,
and i t should be remembered that, transubstantiation apart , this ortho-
doxy wa s largel y shared , restin g o n a  simila r versio n o f lat e schol -
asticism i n bot h cases. 25 Suc h unanimity fro m suc h opposin g religiou s
camps obviousl y presente d a  formidabl e front , on e whos e combine d
challenge Descarte s coul d no t hop e t o meet . Clearl y hi s onl y optio n
was t o spli t th e oppositio n b y bringin g ou t thei r difference s wit h on e
another an d playin g o n these . Vrooma n give s a  fai r assessmen t o f
Descartes' Machiavellia n ploy here . O n th e on e hand, Descarte s coul d
cite hi s criticis m o f Bourdi n a s a n answe r t o Voetius ' charg e tha t h e
was a Jesuit in disguise, and, a t the same time, 'he appealed to Catholic s
and countryme n t o judg e hi s conditio n wit h compassion , fo r wa s h e
not bein g persecute d b y Protestants an d thus something o f a matyr fo r
the caus e o f his religion? To th e Jesuits h e would appea r a s a  mission -
ary an d confesso r i n a  lan d o f heretics ; t o th e Dutc h Protestant s h e
would pla y th e rol e o f censurin g th e Jesuits'. 26

But n o on e coul d play suc h religiou s games with muc h succes s over
any perio d o f time ; th e manoeuvr e wa s t o hav e mor e succes s o n th e
French Catholic side—he was eventually to be reconciled with Bourdin—
than i t was o n th e Dutc h Protestan t side , and Voetiu s wa s clearl y no t
going t o b e deflecte d fro m hi s path . H e instructe d hi s so n t o draf t a
reply t o Descarte s an d a t th e sam e tim e h e wrot e hi s ow n refutation ,
getting Marti n Schoockius , a  youn g professo r a t th e Universit y o f
Groningen, t o pu t hi s nam e t o it . Wha t appeare d unde r Schoockius '
name wa s th e Admiranda  methodus  sive  pbilosophia  Cartesiana,  a
libellous tex t whic h Descartes ' friend s wer e abl e t o sen d hi m i n proo f
so tha t hi s repl y migh t appea r simultaneously . I n fact , however , th e
writing o f i t was delaye d by Voetius' involvement in another campaig n
of persecution , this tim e against the member s o f a  'Societ y of the Hol y
Virgin' which , despit e th e connotation s o f it s name , ha d cease d t o b e
a Catholic group and had the burgher and thirteen prominen t Protestan t
members o f the loca l tow n a s it s members . Voetius accuse d the grou p
of idolatry , an d publishe d a  libellou s pamphle t agains t th e grou p
anonymously. Descartes approached thei r spokesman , a  French Protes -
tant named Samue l Desmarets, to join in common caus e against Voetius.
Voetius managed to have the society condemned, however, and Descartes
decided t o attac k hi m an d defen d himsel f a t lengt h in th e Epistola  a d
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Voetium, publishe d a t th e en d o f Ma y 1643 . Amongs t othe r things ,
Descartes pointe d ou t tha t Voetiu s an d no t Schoockiu s wa s th e rea l
author o f th e Admiranda  methodu$>  Voetiu s reacte d b y presentin g
himself a s a  Protestan t maty r hounde d b y a  Jesuit spy , an d Descarte s
was summone d befor e th e Utrech t tow n counci l fo r slanderin g a
clergyman, namel y b y maintainin g tha t h e wa s th e autho r o f th e
libellous pamphlet , o n 1 6 June . Thi s wa s a  dangerou s tur n o f events ,
and i n September, afte r hi s claim that he lived outside thei r jurisdiction
was rejecte d b y the council , Descarte s wa s threatene d wit h expulsio n
and th e publi c burning o f hi s books . B y this tim e h e ha d travelle d to
the Hague , an d wit h th e hel p o f th e Frenc h ambassado r an d friend s
such a s Huygens an d Pollot , h e go t th e Princ e of Orang e t o intervene
on hi s behal f wit h th e magistrate s o f Utrecht . Th e counci l mad e n o
firm decision, however , and Descartes appealed for a judgement against
Schoockius, who , o n bein g arrested afte r churc h on e Sunda y and hel d
for questionin g ove r tw o days , finally admitted unde r oat h tha t mos t
of the Admiranda methodus,  and al l its worst invective , was in fac t th e
work o f Voetius . Voetiu s sue d immediately , bu t wa s soo n force d t o
withdraw his suit. Yet this cannot be regarded as a triumph for Descartes,
for Voetius , through his son Paul, continued to write pamphlets against
Descartes, giving rise to a  general suspicion of Cartesianism and making
Descartes' lif e i n th e Netherland s increasingl y difficult .

Descartes ha d i n fac t show n som e dissatisfactio n with th e Nether -
lands eve n befor e th e Voetiu s affai r too k of f i n earnest , an d earl y in
1640 h e ha d contemplate d movin g t o England , wher e h e ha d bee n
invited, probabl y b y Si r Kenelm Digby.27 What th e attractio n o f Eng -
land was i s not clear , bu t h e single s out th e fac t tha t Charle s I  was ' a
Catholic b y inclination' , suggesting that h e woul d fee l happie r i n such
an environment . Bu t th e politica l situatio n i n Englan d mean t tha t i t
would hav e bee n rapidl y losin g it s attraction s fo r hi m i n th e 16405 ,
and havin g rule d ou t Italy , Franc e seeme d th e obviou s choice ; bu t i t
would b e 164 6 befor e h e mad e hi s firs t retur n tri p t o France , t o b e
followed b y two mor e i n the nex t tw o years . As we shal l se e later, h e
may wel l hav e bee n incline d t o retur n t o France , bu t th e politica l
situation ther e rapidl y approache d a  crisis , makin g i t impossibl e t o
consider Franc e a s a  plac e o f retreat .

Recherche d e l a verite  versu s Principia
Philosophiae

In lookin g a t th e Meditationes,  I  argued tha t th e ai m was t o establish
the credential s of Descartes ' metaphysics, or a t leas t to tes t th e water s
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at a  purel y metaphysical level, before showin g ho w hi s natura l philo -
sophy follow s o n fro m it . I n thi s respect , I  d o no t believ e tha t th e
Meditationes shoul d b e rea d a s a  self-containe d work , bu t rathe r a s
one which prepare s th e wa y fo r a  ful l presentatio n o f Descartes ' meta -
physically grounde d natura l philosophy . Thi s i s supporte d b y th e
trajectory o f Descartes ' wor k bot h befor e th e Meditationes —in th e
Discours an d Essais,  fo r example—an d afte r it , i n th e Prindpia.  An d
it wil l receiv e strikin g confirmatio n fro m Descarte s himself , who , i n
conversation wit h Burma n in 1649 , tell s hi m that : ' A poin t t o not e is
that yo u should no t devot e s o much attentio n t o th e Meditationes  an d
to metaphysica l questions , o r giv e the m elaborat e treatmen t i n com -
mentaries an d th e lik e . . . They dra w th e min d to o fa r awa y fro m
physical an d observabl e things, an d mak e i t unfi t t o stud y them . Ye t
it i s precisely these physical studie s tha t i t i s most desirabl e for me n t o
pursue'.28 Th e Meditationes  provid e metaphysica l foundation s fo r a
natural philosoph y whic h i s missing from tha t text. In the Prindpia  th e
two ar e joined , an d Descarte s make s th e mov e fro m metaphysic s t o
natural philosoph y i n a  wa y which , despit e it s overla y o f scholasti c
terminology, reveal s th e overal l structur e o f hi s project , a  structur e
largely obscure d i n th e Meditationes.

To help in understanding what Descarte s was trying to achieve in the
Prindpia, a t leas t a t th e expositor y level , w e shoul d conside r a t thi s
point a n incomplet e dialogue , La Recherche  d e l a verite par l a lumiere
naturelle, o f ver y uncertai n dating, 29 bu t which , o n th e balanc e o f
probabilities, should, I  believe, be dated fro m aroun d 1642 . The manu-
script wa s foun d amongs t Descartes ' paper s afte r hi s death , bu t sub -
sequently lost . W e hav e a partia l transcriptio n b y Leibniz and a  170 1
Latin translatio n o f th e complet e extan t pages . Sinc e th e materia l w e
have end s i n mid-sentence , w e ca n assum e tha t ther e i s a t leas t on e
page missing , bu t w e d o no t kno w ho w fa r i t continues . A s fo r it s
contents, i t goe s throug h muc h o f th e materia l o n hyperboli c doubt ,
the cogito,  the natur e o f the mind , an d th e buildin g up o f knowledge ,
and it s treatmen t o f thi s materia l i s much close r t o th e wa y i n whic h
it i s covere d i n th e Meditationes  tha n i n th e Discours,  althoug h th e
exact orde r of presentation matche s neither, nor indeed any other extan t
work.30 I t may hav e bee n Composed after th e Discours,  possibly eithe r
as a  draf t o f the Meditationes  o r a s something written aroun d th e tim e
that Descarte s wa s concerne d wit h replie s t o th e objection s t o th e
Meditationes. T o plac e the Recherche  befor e the earl y 16305 , a s a  few
commentators hav e done , is , I  believe, completely ou t o f the question ,
for Descarte s tells us that h e going to se t out a n accoun t o f cosmology ,
which h e too k n o seriou s interes t i n befor e th e earl y 16305 . O n th e
other hand, to place it a t the en d o f Descartes' life , a s a greater number
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of commentator s hav e done, cannot be ruled out , bu t i t does no t strik e
me as especially plausible. Since it stick s so closely to materia l covered
in th e Meditationes,  w e nee d som e goo d independen t reason i f we ar e
to dat e i t significantl y earlie r o r late r tha n th e Meditationes.  I t deal s
with a  number o f scholastically formulated questions, an d man y of the
objections t o th e Meditationes  wer e fro m th e perspectiv e o f scholasti c
metaphysics an d theology , whic h suggest s th e tw o exercise s wer e
contemporary. Th e parallels between Epistemon' s objection s an d those
made b y Bourdi n i n the sevent h se t o f objection s in 164 2 sugges t thi s
as the most likel y date, and stylisti c analysis also places it at this time,31

although Descarte s ma y hav e starte d wor k o n i t earlier .
As fa r a s the actua l substanc e of the Recherche  i s concerned, i t add s

to ou r understandin g ver y little , fo r th e materia l doe s no t g o beyon d
what w e alread y hav e i n th e Meditationes.  I t ma y wel l represen t a
discarded attemp t t o presen t th e whol e o f hi s thought , includin g hi s
natural philosophy , o n indubitabl e foundations. Eudoxus , wh o i s th e
mouthpiece fo r Descarte s in the dialogue , spell s out wha t hi s project is
in thes e terms :
We mus t begi n wit h th e rationa l soul , fo r al l ou r knowledg e reside s i n it ; an d
having considered it s nature and effects , w e shall proceed t o it s author. And having
come t o kno w wh o H e is , and ho w H e ha s create d al l the thing s tha t ar e i n th e
world, we shall be able to see whatever is most certain regarding the othe r creatures ,
and w e shal l examin e i n what wa y ou r sense s receiv e their object s an d ho w ou r
thoughts ar e mad e tru e o r false . The n I  se t ou t fo r yo u th e work s o f me n tha t
involve corporeal things. After causin g you to wonder a t the most powerfu l machines,
the mos t unusua l automata , th e mos t impressiv e illusion s an d th e mos t subtl e
tricks tha t huma n ingenuit y can devise , I  shal l revea l to yo u th e secret s behin d
them, which ar e so simple and straightforwar d that yo u will no longer have reason
to wonde r a t anythin g made b y the hand s o f men . I  shal l then pas s t o th e work s
of nature , an d afte r showin g yo u th e caus e o f al l he r changes , the variet y of he r
qualities, an d ho w th e soul s of plants an d animal s differ fro m ours , I  shall present
for you r consideratio n th e entir e edific e o f th e thing s tha t ar e perceivabl e by th e
senses. Afte r givin g an accoun t o f wha t w e observ e i n th e heaven s an d wha t w e
can judg e with certaint y abou t them , I  shal l pass o n t o th e soundes t conjecture s
concerning thos e thing s tha t canno t b e determine d b y men , s o a s t o explai n th e
relation of things perceivable to th e senses to things perceivable to th e intellect , the
relation o f bot h thes e t o th e creator , th e immortalit y o f Hi s creatures , an d thei r
state o f being after th e en d o f time. Then w e shal l come to th e secon d par t o f this
discussion, wher e w e dea l specificall y wit h eac h o f th e sciences , pickin g ou t th e
most soli d element s i n the m an d puttin g forwar d a  metho d t o pus h the m muc h
further forwar d than has been possible up to now, a  method which enables someone
of middlin g intelligenc e t o discove r fo r himsel f everythin g that th e mos t subtl e
minds ca n devise . Having thus prepared ou r understandin g to mak e perfect judge-
ments abou t th e truth , w e mus t als o lear n t o contro l ou r wil l b y distinguishing
good thing s fro m bad , an d b y observin g the tru e difference s betwee n virtues an d
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If th e Recherche  ca n indee d b e date d t o th e earl y 16405 , the n i t ma y
represent a n alternativ e t o th e Principia.  Th e projec t cover s th e sam e
ground a s that which Descarte s ha d intende d t o cove r i n the originall y
projected six books of the Principia, and it might well have been a way
of approachin g th e materia l tha t h e discarde d i n favou r o f a  textboo k
presentation. Th e first proposal fo r a  textboo k wa s t o writ e wha t wa s
in effec t a  paralle l text , contrastin g hi s ow n view s wit h th e Summa
philosophica o f Eustache of Sain t Paul. 33 He tell s Mersenne tha t 'i n th e
same volum e I  inten d t o prin t a  textboo k o f traditiona l philosophy ,
perhaps that of Father Eustache , with my own note s a t the end of each
proposition'.34 Eustache' s accoun t covere d dialectic , morals , physics ,
and metaphysics , an d i t i s likel y tha t Descartes ' ow n accoun t woul d
likewise hav e covere d thes e topics . Bu t Descarte s gav e u p th e projec t
in Januar y 164 1 o n hearin g o f Eustache' s death, 35 decidin g t o con -
centrate simpl y on presenting his own syste m instea d o f accompanyin g
this wit h a  criticis m o f th e system s o f others .

A Textboo k o f Natura l Philosoph y

After a  coupl e o f fals e starts , namel y th e Recherche  an d th e com -
mentary o n Eustache , Descarte s bega n wor k o n th e Principia  a t th e
beginning o f 1641 . Boo k I  was complete d i n 1641 , an d h e wa s u p t o
the en d o f Boo k II I i n lat e Apri l 1643 ; b y th e beginnin g o f Januar y
1644 he ha d reache d th e discussio n o f magnetis m i n Boo k IV , and h e
had hi s manuscrip t read y fo r th e printe r (Elzevier ) b y th e middl e o f
1644. I t wa s t o b e his las t excursu s int o mechanic s an d cosmolog y o f
any significance . Originall y designe d a s a  systemati c statemen t o f th e
whole o f hi s philosophy , Descarte s di d no t ge t aroun d t o completin g
the las t tw o section s o n 'livin g being s an d o n man', 36 whic h woul d
have include d physiolog y an d th e passions , an d perhap s morals . W e
do, however , hav e tw o work s fro m th e secon d hal f o f th e 16405— La
Description du  corps  humain  an d Le s Passions  d e I'ame —which dea l
with thes e topics , an d whil e th e treatmen t o f the passion s i n the latte r
probably post-date s th e typ e o f vie w tha t Descarte s hel d i n 164 4 i n
some respects , i t give s us a  goo d genera l indicatio n o f ho w Descarte s
might hav e envisage d th e Principia  a s a  whole .

The Principia  provide s a  systemati c statemen t o f Descartes ' meta -
physics and natural philosophy, an d does not contain muc h materia l tha t
is no t i n Le  Monde,  th e Essais^  an d th e Meditationes.  Indee d i n som e
ways it is a rewriting of Le Monde,37 an attempt to reconstruct Le Monde
on th e basi s o f th e foundation s provided i n th e Meditationes.  Despit e
the paucit y of ne w material , there i s som e importan t restructurin g of
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general arguments , a s wel l a s a  spellin g ou t o f connection s tha t hav e
been mad e onl y implicitl y in earlie r writings . Par t I—entitle d 'O f th e
Principles o f Huma n Knowledge'—i s a  relativel y straightforwar d re -
writing o f th e Meditationes,  albei t wit h som e rearrangemen t o f th e
argument an d a n attemp t t o dra w som e methodologica l consequences .
Descartes begin s by introducing hyperbolic doubt, bot h wit h respec t t o
mathematics an d th e existenc e o f th e externa l world , arguin g tha t b y
an ac t o f wil l w e ca n withhol d assen t fro m anythin g o f whic h w e
cannot for m a  clea r an d distinc t idea, 38 althoug h i t wil l subsequentl y
turn ou t tha t th e wil l i s not abl e to withhol d assen t fro m anythin g of
which w e ca n for m a  clea r an d distinc t idea. 39 W e hav e a  clea r an d
distinct ide a o f ou r ow n existence , a s the cogito  shows ; th e distinctio n
between min d an d bod y i s secure d simpl y b y reflectio n o n wha t i s
necessary t o ou r existence , an d thi s reflection shows tha t extensio n o r
shape 'doe s no t belon g t o ou r nature'. 40 Ou r natur e reside s i n 'think -
ing', b y whic h Descarte s understand s 'al l thos e thing s tha t w e ar e
aware/conscious o f a s occurrin g i n us , i n s o fa r a s w e ar e aware/con -
scious o f them'.41 The distinction h e wants t o dra w i s that betwee n th e
indubitability o f m y awarenes s an d th e dubitabilit y of wha t i t i s that
I am awar e of . I might b e aware of myself a s walking, fo r example, bu t
this migh t b e b y virtue o f my dreamin g that I  am walking . Ou r judge -
ment o f ou r awarenes s i s indubitable, 'fo r a s lon g a s ou r min d i s only
contemplating thes e idea s an d neithe r affirmin g no t denyin g that ther e
is anythin g simila r to the m outsid e itself , i t canno t err' 42; the ultimat e
task is to make our judgement of the content o f that awareness similarly
indubitable. I n order t o d o thi s we need t o reflec t upo n th e conten t o f
our ideas . W e ca n recogniz e th e trut h o f certai n basi c mathematica l
ideas, an d als o tha t the ide a o f necessary existenc e i s contained i n tha t
of a  supremely perfect being. This supremel y perfect bein g must b e th e
cause o f ou r existenc e becaus e enduranc e require s som e maintainin g
cause, an d w e ca n fin d n o suc h maintainin g caus e withi n ourselves. 43

Our explanation s i n philosoph y mus t star t wit h God , sinc e H e i s the
source o f al l things, bu t Descarte s stresse s God' s transcendence : 'ther e
is much, bot h i n the boundles s nature o f God an d i n His creation , tha t
goes beyon d wha t w e ca n comprehend'. 44 I f w e star t fro m God , a s
Descartes recommends , an d recogniz e tha t i t woul d b e contradictor y
for God , a s th e give r o f understanding , t o deceiv e us, w e wil l se e tha t
'it follows from thi s that al l the things tha t w e clearly perceive are true ,
and th e doubt s previousl y listed ar e removed'. 45

So at a  ver y early stage i n th e project , we hav e resolved hyperbolic
doubt, an d ar e abl e to procee d t o a n analysi s o f judgement . This in -
volves th e intellec t and th e will , th e latte r require d because a s wel l a s
grasping somethin g w e mus t assen t t o it . Th e intellect , guided b y th e
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natural ligh t o f reason , doe s no t er r whe n i t grasp s somethin g clearl y
and distinctly , but th e will can assen t t o anything , even something tha t
is not presented t o the intellect clearly and distinctly , and this, Descartes
tells us , i s the sourc e of error. 46 We ca n tel l simply by reflecting o n ou r
will tha t i t i s free , althoug h w e canno t understan d i n wha t wa y i t i s
free becaus e we cannot reconcil e its freedom wit h divin e preordination .
Descartes present s thi s difficult y a s derivin g directl y fro m God' s
transcendence: i t i s simpl y somethin g tha t arise s whe n a  finit e min d
attempts t o understan d th e infinit e powe r o f God. 47 Thi s 'reconcilia -
tion'—as Descarte s ha s th e temerit y to cal l it—o f freedo m o f th e wil l
and divin e preordinatio n i s clearl y goin g t o satisf y n o one , an d th e
problem wa s t o do g the subsequen t history o f Cartesianism, especiall y
in the writings o f Malebranche. W e shal l look a t Descartes ' accoun t o f
how th e wil l act s whe n w e com e t o hi s accoun t o f th e passions . Fo r
present purposes, i t is sufficient t o note the general thrust o f the account ,
which i s that th e intellec t canno t ac t a s a  sourc e o f error .

Applying th e criterio n o f clarit y an d distinctnes s t o th e questio n o f
what type s o f thing s w e perceive , Descarte s distinguishe s hi s tw o
fundamental categories , though t an d extension , an d a  hybrid categor y
of appetites , emotions , an d passion s (whic h h e defer s consideratio n o f
until th e brie f summarie s o f thes e question s i n Par t IV) , a s wel l a s
'eternal truths ' o r 'commo n notions' , amon g whic h h e include s th e
principle o f non-contradiction , th e unalterabilit y of th e past , an d th e
fact tha t existenc e i s necessar y fo r thought. 48 W e ar e the n provide d
with a  rather complicate d metaphysica l apparatu s t o dea l with though t
and extension . Th e basi c distinctio n i s betwee n substance s an d thei r
properties, whic h ar e o f three kinds : attributes , qualities , an d modes. 49

Attributes ar e thos e propertie s o f a  substanc e withou t whic h i t coul d
not exist . Corporea l substanc e mus t b e extended , fo r example , other -
wise i t simpl y could no t b e corporea l substance . Moreover , al l othe r
properties tha t a  substanc e ha s presuppos e it s attributes , bu t no t vic e
versa. Extension ca n be understood withou t shap e an d motion bu t no t
vice versa , fo r example , an d though t ca n b e understood withou t imag-
ination an d sensatio n bu t no t vic e versa. Shape and motion , and imag -
ination and sensation, are merely 'modes' of their respective substances.50

A mod e i s a  propert y tha t doe s no t alte r th e natur e o f th e substance .
Each substance , w e ar e told , ha s on e principa l propert y (extensio n i n
the cas e o f corporea l substanc e an d though t i n the cas e o f mind) , that
is, one property whic h constitute s it s nature and essence , and it s other
properties ar e merel y modes . Bu t havin g introduce d hi s terminology ,
Descartes proceeds to us e it in a loose an d inconsisten t way. So , on th e
one han d w e ar e tol d tha t a  substanc e ma y b e know n throug h an y
attribute at all, which suggests that bodies have more than on e attribute,
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and o n th e othe r w e ar e the n tol d tha t anythin g othe r tha n th e prin -
cipal propert y o f a  bod y i s a  mode , whic h mean s nothin g othe r tha n
the principa l propert y ca n b e a n attribute . An d h e the n introduce s a
third, an d someho w intermediate , categor y o f 'quality' , whic h i s a
property that , whil e no t essentia l t o a  substance , woul d chang e it s
nature i f i t wer e changed .

What woul d a n exampl e o f thi s be ? On e contende r woul d b e th e
impenetrability o f corporea l bodies . Impenetrabilit y cannot b e th e es -
sence of corporeal substanc e becaus e substances have only one essence,
but no r ca n i t b e a  mode , becaus e t o mak e corporea l substanc e pen -
etrable woul d b e t o chang e it s nature . Perhaps , then , i t i s a  quality ,
although i t coul d jus t a s legitimatel y be though t o f a s a  non-principa l
attribute. Anyway , what i s o f interes t is not wha t w e cal l i t bu t wha t
its statu s i s i n Descartes ' schema . I f w e distinguis h betwee n impen -
etrability a s a  rea l propert y o f corporea l things , a s oppose d t o th e
sensory propert y o f tangibility, 51 the n impenetrability , Descarte s be -
lieves, i s a  direc t consequenc e o f extension. 52 O n th e assumptio n tha t
corporeal substanc e i s a plenum , for on e bod y t o penetrat e anothe r i t
would hav e t o occup y a  regio n whic h wa s alread y occupied unles s i t
annihilated th e matte r i n tha t region , whic h i s impossible . Bu t th e
relation betwee n extension and impenetrabilit y is an especially intimate
one, for a s he tells us in the sixth set of replies to th e Meditationes, 'th e
true extensio n o f bod y i s suc h tha t al l interpenetrabilit y o f part s i s
excluded'.53 I n othe r words , whateve r i s extended i s impenetrable an d
whatever i s impenetrable is extended. An d a  moment's reflectio n show s
that i f Descartes wanted a  physically viable plenum it could no t b e any
other way . I n identifyin g th e classica l notions o f space an d matter , h e
confers o n corporea l extensio n al l the propertie s o f spac e excep t one .
It becomes, for example, homogeneous , isotropic , continuous , infinitel y
divisible, an d completel y geometrical : thi s i s wha t make s i t s o easily
amenable to a  completely mathematical treatment. But Descartes needs
to provid e a n accoun t o f th e structur e o f th e corporea l world , no t o f
empty space , s o corporea l extensio n mus t diffe r fro m space . Impen -
etrability is the one property that makes corporeal extensio n corporeal.
If w e wer e t o thin k o f corporea l extensio n i n term s o f it s tw o 'com -
ponents'—space an d matter—the n i t woul d b e temptin g t o thin k o f
extension an d impenetrabilit y a s it s two principa l attributes . Ho w d o
we decid e that on e i s the attribut e and th e othe r somethin g essentially
dependent upo n an d derivabl e fro m tha t attribut e whe n th e on e in -
volves the othe r fo r Descartes ? We canno t deriv e impenetrability from
extension withou t th e assumptio n o f th e plenum , an d wha t ar e w e
assuming whe n w e assum e a  plenu m i f no t th e impenetrabilit y of
extension? I  canno t se e an y metaphysica l reason wh y th e on e should
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be regarded a s prior to the other, although there is , of course, a  perfectly
good methodological-cum-epistemologica l reason why extension migh t
be preferre d t o impenetrability . Descarte s want s t o provid e a  quant -
itative physics.  Nothing , literall y nothing , i s easie r t o quantif y tha n
spatial extension . Impenetrabilit y is, o n th e fac e o f it , impossibl e t o
quantify, fo r i t i s a  potentiall y infinit e force : a  completel y soli d bod y
will alway s resis t penetratio n n o matte r ho w grea t th e bod y actin g t o
penetrate i t is. 54 S o the obviou s thin g t o d o wa s t o focu s o n spatiall y
extended magnitudes , lettin g impenetrability, which Descartes studiously
ignores, rid e o n th e bac k o f extension , a s i t were .

To ad d t o th e geometrica l simplicity , Descarte s effectivel y strip s
substance o f tempora l duration . Th e duratio n o f thing s i s simpl y ' a
mode under which w e conceive of the thin g i n so far a s i t continues t o
exist'.55 No w thi s no t onl y help s u s accoun t fo r physica l processe s
geometrically but , muc h mor e importantly , i t help s u s accoun t fo r
them i n terms o f Descartes' hydrostati c model , wher e i t is not motion s
but instantaneou s tendencie s t o motion , no t speed s bu t atempora l
displacements, tha t matter . O f course , w e perceiv e physica l processe s
as temporal , bu t (leavin g t o on e sid e th e problem s tha t continuou s
creation migh t pos e for the continuity of motion56) Descartes needs only
to invok e inertia l state s t o accoun t fo r this . I t ha s ofte n bee n though t
that hi s principle o f instantaneous causatio n ha s th e consequenc e tha t
different instant s i n th e univers e wil l b e causall y insulate d fro m on e
another, so that no earlie r state o f affair s ca n hav e an y effec t o n a  late r
one. Fo r i f causatio n i s instantaneous , ho w ca n a n even t a t on e tim e
have an y effec t o n a n even t a t anothe r time ? Bu t i n fac t a  moment' s
reflection show s tha t thi s i s quit e possible. Tak e th e cas e o f th e colli -
sion o f tw o inelasti c bodies . Assum e tha t a t t a the y mov e wit h par -
ticular speed s i n a  particula r directions, an d tha t a t t 2 the y collide ; a s
a resul t o f thi s collisio n thei r speed s an d directio n o f motio n change ,
so w e ca n imagin e some late r tim e t 3 a t whic h the y trave l wit h thei r
new speed s i n ne w directions . Thei r velocitie s a t t t an d t 3 differ , an d
they diffe r becaus e of th e instantaneou s causa l proces s tha t happene d
at t 2. What has happened, o f course, i s that the causa l process a t t2 has
changed th e inertia l state s o f th e bodies , an d becaus e o f th e principl e
of inertia , th e bodie s wil l persevere in thei r changed inertia l states afte r
the collision. At this fundamenta l mechanical level, then, a n event at a n
earlier tim e ca n affec t on e a t a  late r time , even i f i t produce s it s effec t
instantaneously.57 The actua l physica l action, collision betwee n corpus -
cles, takes place instantaneously , wherea s th e result s o f this action tak e
the for m o f the continue d inertia l motion s o f th e corpuscles . Onc e w e
have specifie d ou r inertia l principles , a s Descarte s wil l d o i n Boo k II ,
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the continued motio n cease s to be of any physical interest: what matter s
is what happen s a t the instant a t which the physical change is produced.

Another crucia l move , whic h make s possibl e th e construa l o f inter -
actions betwee n corpuscles in terms o f equations, i s the introductio n o f
a la w securin g conservatio n o f th e tota l quantit y o f motio n i n a  col -
lision. I n it s genera l for m th e la w state s tha t Go d preserve s the sam e
amount o f motion an d res t i n the materia l univers e that H e pu t ther e
at th e beginning . O n th e fac e o f it , thi s seem s to impl y that nothin g a
mind doe s ca n initiat e a  ne w motion , i n whic h cas e i t i s difficul t t o
understand ho w i t ca n ac t o n th e body . A s Henr y Mor e pu t i t i n a
letter t o Descarte s o f 23 July 1649 : ' I ask: when th e huma n min d stir s
the anima l spirit s b y thinkin g mor e attentivel y and fo r a  longe r tim e
and, moreover , rouses the body itself , doesn' t i t surely then increase the
motion i n the universe?' 58 Unfortunately, Descartes never responded t o
this poin t an d make s n o explici t mentio n o f wha t hi s solutio n t o thi s
apparent dilemm a is . A number o f commentator s hav e pointe d t o th e
fact tha t Descartes' clai m is simply that Go d conserves the same amount
of motio n tha t He initially put int o th e universe , and that thi s does no t
preclude mind s introducin g ne w motio n int o th e universe. 59 Thi s i s a
questionable interpretatio n o n textua l grounds, 60 an d sinc e i t i s likel y
that the law was formulated in response t o worries that Beeckma n had
about th e tota l quantit y o f motio n i n th e univers e running down, 61 i t
is correspondingly unlikel y that Descarte s would contemplat e anythin g
but a  causally closed system . The alternativ e is to tak e th e principl e of
the conservatio n o f motio n a s coverin g al l motion . Ther e ca n b e n o
doubt tha t thi s i s a  mor e natura l reading , an d i t ha s bee n th e on e
traditionally taken. I f one does this , one has to explain in what wa y the
mind ca n influenc e corporea l bodies . On e migh t argu e tha t th e speed s
of bodie s ca n b e altered , bu t thi s woul d requir e som e compensatin g
alteration o f spee d i n th e bod y tha t effect s th e alteration , namel y th e
pineal gland . Thi s i s clearl y no t goin g t o wor k i f we thin k simpl y in
terms o f motion , fo r th e pinea l glan d woul d b e responsibl e fo r
transferring larg e amounts o f motion , an d thi s woul d requir e i t t o ac t
in a  way quit e disproportionate t o it s size. Nor woul d i t be of any help
to poin t t o th e fac t tha t tota l motio n i s conserved becaus e tota l forc e
of motion , o r tendenc y to motion , i s conserved, arguin g that wha t th e
pineal glan d doe s i s t o realiz e o r actualiz e tendencie s t o motion ; fo r
quite apar t fro m th e fac t tha t thi s woul d mak e forc e of , o r tendenc y
to, motio n to o clos e t o Aristotelia n potentialities , w e do no t hav e the
faintest ide a ho w th e pinea l glan d coul d achiev e this . Thi s leave s u s
with th e traditiona l interpretation , firs t propose d b y Leibniz,62 tha t al -
though motio n i s conserved, determinatio,  which fo r presen t purposes
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can b e treated a s being equivalent to direction , i s not. Whil e the pineal
gland canno t alte r th e spee d o f a  bod y i n contac t wit h it , i t ca n alte r
the directio n o f it s motion. 63 I n short , conservatio n o f motio n i s con -
servation o f a  scala r quantity .

What Descarte s provides us with i n Book I and the first part of Book
II o f th e Principia  i s a  metaphysica l vocabulary , derive d largel y fro m
scholasticism, an d thi s metaphysica l vocabular y i s pu t t o it s greates t
use i n thinkin g throug h th e natur e o f motion , rest , force , an d action.
This i s a very problematic exercise , and i n fac t doe s littl e to illuminate
the physica l issues . Quit e th e contrary , i t put s notion s whic h ar e i n
need o f clarificatio n beyon d an y hop e o f suc h a  thing . Indeed , i t i s
difficult t o believ e that the aim could eve r have been one of clarification:
rather, i t seems to have been that o f showing th e compatibility betwee n
his natura l philosoph y an d traditiona l metaphysic s b y usin g th e ter -
minology o f th e latte r t o se t ou t hi s theor y o f matter .

The notio n tha t i s called upo n t o d o mos t o f the wor k i s tha t o f a
mode. Th e ke y passag e her e occur s i n articl e 2, 5 o f Boo k II , designe d
to defin e wha t 'motion ' i n th e strictes t sens e is . We hav e alread y see n
that Descarte s equates motion wit h translatio n i n Le Monde,  an d her e
he spells out th e differenc e betwee n translation an d th e 'forc e o r actio n
that bring s abou t thi s translation' . Motion , w e ar e told , 'i s alway s i n
the moving body as opposed t o the body that bring s about the motion'.
Motion an d th e forc e o r actio n tha t bring s i t abou t 'ar e no t usuall y
distinguished wit h sufficien t care' , an d motio n i s 'onl y a  mod e o f a
moving body , not a  substance, just as shape i s a mode o f the thing tha t
has shape, an d res t is a mode o f the thing a t rest'. 64 The Frenc h version
talks o f motio n bein g a  propert y o f a  bod y jus t a s it s shap e an d it s
being a t res t ar e it s properties. 65 The rejectio n o f the contras t betwee n
motion o n th e on e hand , an d res t an d shap e o n th e other , indicate s
that motio n i s not boun d u p wit h th e natur e o f the body , a s i t woul d
be in a teleological construal of motion a s in Aristotelian dynamics , but
also tha t i t i s no t somethin g withi n th e body , lik e th e 'impressed '
motion o f impetus  theory . Moreover , onc e i t is put o n a  par wit h rest ,
there i s no longe r an y intrinsi c differenc e betwee n motio n an d rest , i n
that res t ca n b e take n a s motio n havin g th e valu e o f zero . Descarte s
treats res t a s being genuinely on a  par wit h motion . A s he put i t i n L e
Monde, ' I conside r tha t res t i s a s muc h a  qualit y whic h shoul d b e
attributed t o matte r whils t i t remain s i n th e on e plac e a s motio n i s
one which i s attributed t o i t when i t changes place'. 66 Consequently , a s
well a s a  'forc e o r action ' whic h i s responsible fo r motio n ther e mus t
also b e a 'forc e o r action ' responsibl e for rest . In a  lette r t o Mersenn e
paraphrasing th e firs t la w o f motion , Descarte s makes this clear :

370



Natural Philosophy , 1640-1644
It i s quite wrong t o tak e i t a s a  principle that n o bod y move s itself . Fro m th e fac t
that a  bod y ha s starte d t o mov e i t i s certain tha t i t ha s withi n itsel f th e forc e t o
continue to move ; in the sam e way, th e ver y fac t tha t i t i s stationary in some place
means tha t i t ha s th e forc e t o continu e to sta y there. 6'

There ar e two question s that must b e raised here: whether motio n an d
rest ar e genuinely relative; and whethe r th e forc e of motion an d res t is
a genuin e physica l force . O n th e firs t question , i f motion—tha t is ,
translation—results from a  force of motion, and i f motion an d res t ar e
relative, doe s thi s mean tha t th e forc e o f motion an d th e forc e o f res t
are relative? In other words , i s to sa y that a body has a  force o f motion
the sam e a s to sa y that i t ha s a  forc e o f motion relativ e t o contiguou s
bodies which hav e been chosen arbitraril y as providing one' s referenc e
frame? Tak e th e cas e where I  dra w a  straigh t lin e on a  piec e o f pape r
by movin g the ni b o f the pe n acros s th e paper , an d compar e thi s wit h
the cas e where I  draw th e lin e by holding the pe n stil l and movin g the
paper unde r it . Assumin g I ca n alway s choose m y referenc e fram e i n
a wa y whic h preserve s rectilinea r inertia , ca n w e allo w tha t Descarte s
would hav e treated drawin g the line as motion o f the pen when looke d
at fro m on e framework and motio n o f the pape r whe n looke d a t fro m
another? I  do no t believ e we can: Descartes ' motion s ar e rea l motions ,
despite hi s tal k o f relativit y of motion . H e give s himsel f awa y i n hi s
reply to Fermat' s objectio n to th e principl e o f composition o f motions ,
which w e looke d a t i n th e las t chapter . Descartes ' principl e ha d as -
sumed a privileged reference system in which an inciden t ray i s resolved
into a perpendicular component an d one parallel to the reflecting surface.
When Ferma t object s that ther e ar e a n infinit e numbe r o f referenc e
systems fo r resolutio n o f motion s int o components , offerin g anothe r
one i n whic h th e horizonta l an d vertica l component s ar e oblique ,
Descartes replie s tha t th e component s o f motio n tha t h e wa s talkin g
about wer e rea l ones , no t merel y imaginary ones ; but , a s I  sai d whe n
we looke d a t thi s case , w e ar e give n no ide a o f ho w w e migh t distin -
guish 'real ' motions , an d i f on e i s goin g t o us e a  parallelogra m t o
resolve motio n int o tru e horizonta l an d vertica l components the n on e
needs something that establishes real directions, such as forces. Descartes
clearly assume s rea l direction s here . Similarl y in hi s cosmology . Th e
rotation o f the planet s around th e su n i s partly a  result o f the differen t
sizes of corpuscle: heavier bodies ar e pushed outwards t o th e periphery
of th e sola r system . An y attemp t t o impos e a n arbitrar y referenc e
system o n thi s an d determin e directio n an d spee d i n relatio n t o i t
would mak e a nonsense o f the whole exercise,  no les s than the attemp t
to impos e an arbitraril y chosen referenc e fram e o n th e principl e of th e
composition o f motion s woul d completel y undermine his optics .
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The principl e o f th e relativit y o f motio n i s i n blatan t contradictio n

to thes e basi c result s o f Descartes ' physics . Why, then , doe s h e advo -
cate it ? The first point to not e i s that Le Monde  clearl y proceeds o n the
assumption o f th e realit y o f motion . Th e example s tha t I  hav e jus t
given predate th e Principia,  s o we must a t leas t consider th e possibilit y
that Descarte s change d hi s mind an d tha t h e cam e t o accep t th e rela -
tivity of motion only around th e time of composing th e Principia,  No w
not onl y i s relativit y introduce d i n th e Principia,  i t i s introduce d i n
terms whic h g o well beyond th e kin d o f thing tha t ha d bee n envisage d
by othe r natura l philosopher s u p to thi s point . Galileo , for example, in
dealing with th e questio n o f why w e wer e awar e o f non e o f the usua l
dynamic effect s o f motio n i f the eart h moves , ha d pointe d t o th e fac t
that bodie s ma y mov e i n th e sam e wa y o n a  shi p whethe r th e shi p is
moving o r not , s o w e canno t tel l jus t fro m th e behaviou r o f bodie s
whether ou r fram e o f referenc e is i n motio n o r not . Thi s i s kinemati c
relativism. Descarte s offer s th e muc h stronge r dynami c relativism :
I furthe r specifie d tha t th e transfe r occurs fro m th e vicinit y not o f any contiguou s
bodies bu t onl y fro m th e vicinit y o f those  that  w e consider  t o b e a t rest.  Fo r th e
transference i s reciprocal; and w e cannot conceiv e of the body AB being transferred
from th e vicinit y o f th e bod y C D withou t als o understandin g tha t th e bod y C D is
transferred fro m th e vicinit y of th e bod y AB , and tha t exactl y the sam e forc e an d
action i s require d fo r th e on e transferenc e as fo r th e other. 68

But, Descarte s explains , suc h dynami c relativit y o f motio n conflict s
with 'ou r ordinar y wa y o f speaking' . The reaso n fo r thi s i s that we d o
not conside r a  bod y t o hav e move d unles s i t ha s move d a s a  whole :
Let th e bod y EFG H b e the earth , [Fig . 9,1] an d le t th e bod y A B upon it s surfac e
be transferre d fro m E  towards F , an d simultaneousl y the bod y C D b e transferred
from H  t o G . Even though w e kno w tha t th e part s o f the Eart h contiguou s t o th e
body A B are transporte d fro m B  towards A , an d tha t th e actio n employe d i n thi s
transference mus t b e neither differen t i n kind from , no r les s than, tha t i n the bod y
AB, ye t we d o no t o n tha t accoun t understan d th e Eart h to mov e fro m B  to A  or
from [eas t to west]. For if this were so then the fac t tha t the parts continguou s wit h
CD were bein g transferred fro m C  to D  would , b y the sam e reasoning , requir e u s
to understan d th e Eart h t o mov e i n th e opposit e direction , tha t i s fro m [wes t t o
east], which contradict s wha t w e have alread y stated, So , to avoi d departin g fro m
ordinary usag e to o greatly , w e shal l sa y in this cas e no t tha t th e Eart h move s bu t
simply that the bodies AB and C D move, and similarly in other cases . But meanwhile
we wil l remembe r tha t whateve r i s real an d positiv e i n movin g bodies , wha t i t i s
in virtu e o f whic h w e sa y the y move , i s als o t o b e foun d i n thos e contiguou s t o
them, eve n thoug h w e conside r thes e t o b e a t rest. 69

Such advocac y o f relativis m is new t o th e Principia,  bu t I  canno t be -
lieve tha t Descarte s i s genuinely committed t o it . First , dynami c rela -
tivity undermine s hi s repl y t o Fermat' s objectio n t o hi s principl e o f
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FIG. 9. 1

composition. Secondly , we have just seen Descartes make a  compariso n
between a  body' s stat e o f motio n an d it s shape . I f a  body' s motio n
were relative to continguou s bodies , thi s woul d b e a peculiar compari -
son t o make , fo r it s shap e i s not relativ e to anything . I t i s true tha t a
body has shape simply by virtue of having boundaries which are formed
through th e motio n o f on e regio n o f th e plenu m relativ e to another ,
but wha t shap e i t ha s wil l not b e a  functio n o f which region s w e tak e
to be stationary, wherea s it s motion woul d b e on the relativistic reading.

Third, a s with th e principle of composition, hi s own law s o f collision
in fac t presuppos e th e realit y o f motion . Th e rule s ar e governe d b y
Descartes' thre e laws of nature and the conservation law. 70 The conser -
vation la w bot h secure s tha t th e tota l quantit y o f motio n i s retaine d
and allow s collision s to b e described i n terms o f equations relatin g th e
original size s to the speed s of the corpuscles . Th e various permutation s
of same/differen t size , same/differen t speed , an d same/differen t direc -
tions are described, excluding oblique collisions. Rules 1,3, and 6 describe
the behaviour o f equal bodies with differen t initia l speeds. Rule i deal s
with bodie s whos e speed s ar e equa l and opposite , an d tell s us that o n
collision th e bodies ' speed s ar e reverse d bu t undiminished , whic h w e
can represen t as :

Rule 3  deal s wit h th e cas e wher e bodie s o f unequa l spee d collide .
Assume tha t th e differenc e i n spee d i s a . The n th e spee d o f th e faste r
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body is u + i/za, an d the speed of the slower on e will be - (u  - 1/ 2 a}.
The faster bod y will, on Descartes' account , continue on its way, pushing
the slowe r on e i n fron t o f it :

Rule 6  describe s the cas e wher e on e bod y ha s a  spee d o f 2.u  an d th e
other i s a t rest , an d Descarte s maintain s tha t th e motio n i s redistrib -
uted a s follows :

Now i f al l motio n i s relative , i t canno t mak e an y differenc e t o th e
collision what fram e o f reference it i s observed in. But , as Barbour ha s
pointed out , i t does. 71 Th e relativ e speed s befor e th e collision s ar e
equal, an d i f we assum e a  fram e o f referenc e i n unifor m motion wit h
respect t o th e fram e chose n b y Descartes , then , observe d i n th e ne w
frame, th e collision s are :

Since th e outcome s her e ar e different , the n a s Barbou r point s out ,
according t o (I'} , (III') , an d (VI' ) i t i s no t possibl e t o predic t th e out -
come o f a  collisio n betwee n equa l bodie s i f only th e relativ e speed o f
the tw o i s known. Bu t onc e th e collision s hav e occurre d w e hav e n o
trouble specifyin g wha t transformatio n i s necessary to g o to Descartes '
original fram e o f reference , and consequentl y th e fram e whic h yield s
(I'), (III'} , an d (VI' ) provide s a  criterio n o f absolut e rest .

I believ e tha t i t i s difficul t t o explai n Descartes ' advocac y o f th e
relativity o f motion othe r tha n a s an attemp t t o thro w a  smoke screen
around hi s heliocentrism. 72 Indeed , i n articl e 3 1 o f Boo k I I o f th e
Principia w e ca n se e the smok e scree n bein g pu t up :

Each body has only one motion o f its own, fo r i t is understood to move away fro m
only on e se t o f bodies , whic h ar e contiguou s wit h i t an d a t rest . Bu t i t ca n als o
share i n countles s othe r motions , namel y in th e case s wher e i t i s a  par t o f othe r
bodies which hav e other motions . Fo r example , someone walkin g on a  ship ha s a
watch i n hi s pocket : th e wheel s o f th e watc h hav e only on e motio n o f thei r own ,
but the y also share in another motion becaus e they are in contact wit h the walking
man, an d the y and h e for m th e on e body . The y als o shar e i n additiona l motion s
in. virtue of bein g o n a  ship which  i s being tossed o n th e waves , in virtu e of being
in contac t wit h th e se a itself , an d lastly , in virtue of thei r contac t wit h th e whol e
Earth, i f indeed the whol e Earth is in motion. Now al l the motion s really will exist
in th e motion o f th e watch , bu t w e cannot easil y comprehend al l these motions a t
the on e time , no r eve n kno w what the y are. 73
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Note the throwaway line 'if indee d the Earth is in motion'. Clearly just
about everythin g is in motion whe n w e take int o accoun t thos e large r
bodies o f whic h a  bod y form s part , s o th e motio n o f th e Eart h i s of
no consequence , an d hardl y eve n worth mentioning !

Once w e begi n to tak e th e realit y o f motio n seriously , we ca n star t
to tak e Descartes ' accoun t o f th e forc e o f motio n seriously , a s h e
himself does . We hav e seen in Descartes ' paraphras e of the firs t la w of
motion tha t movin g bodies , eve n those undergoin g rectilinea r motion ,
are preserve d i n thei r motio n b y a  force , bodie s a t res t likewise , an d
that thi s i s a  forc e withi n th e body . Bu t wha t doe s 'withi n th e body '
mean? Her e w e fac e th e proble m o f wha t Descartes ' commitmen t t o
mechanism amount s t o a s regards the existenc e o f forces. On e path he
could take i s the occasionalis t one , whereb y God i s the sol e source an d
the sol e sit e o f activit y i n th e universe . Descarte s certainl y doe s no t
allow anythin g corporea l t o b e a sourc e o f activity in hi s metaphysics ,
and fo r presen t purpose s thi s i s tantamount t o restrictin g suc h activity
to God; 74 bu t on e coul d onl y believ e Go d wa s th e sol e sit e o f activity
if on e concentrate d exclusivel y o n Descartes ' metaphysic s an d sup -
posed tha t hi s physic s simpl y ha d t o b e reconcile d t o that . Bu t thi s
path, take n b y man y late r Cartesians , mos t notabl y Clerselie r an d
Malebranche, nevertheles s gets matter s th e wron g wa y round ; fo r al l
the fundamental s of Descartes' physic s were worked ou t i n Le Monde,
and whil e there ar e a  fe w improvements i n question s o f detai l o n thi s
physics i n th e Principia —such a s i n th e mor e elaborat e rule s o f colli -
sion, i n accountin g fo r th e speed s o f rotatio n o f th e planet s close r t o
the Su n tha n Saturn , an d i n th e inclusio n o f half-yearl y cycle s in ac -
counting for the tides, for example—there is nothing fundamental added,
and nothin g a t al l adde d tha t ca n b e attribute d t o th e metaphysica l
reformulation o f doctrine. I  shall return t o this questio n below . For th e
moment, I  simpl y want t o dra w attentio n t o th e fac t tha t reading s of
Descartes' physic s tha t constru e i t a s bein g drive n metaphysicall y ar e
unlikely to throw an y light on it s own workings , an d tha t ther e ar e no
independent grounds fo r supposing tha t Descarte s does not mea n what
he says when h e tells Mersenne that th e forc e o f motion i s in the body .
That i s t o say , th e forc e i s site d i n th e body : h e i s no t sayin g tha t i t
ultimately derive s fro m th e body . Th e questio n tha t no w naturall y
arises is to what exten t this force which God puts in bodies contravenes
the ke y tene t o f mechanism , namel y th e inertnes s o f matter .

It i s crucia l her e t o determin e i n wha t for m thi s forc e i s presen t i n
matter. A  body mus t alway s b e in a  state o f motion o r rest , s o i f there
is a  forc e responsibl e fo r thi s state , i t wil l alway s b e presen t i n th e
body. I n conservin g a body , Go d conserve s i t i n a  particula r state o f
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motion (o r rest) , an d H e doe s thi s b y conservin g i t wit h a  particula r
force o f motio n (o r rest) . I n othe r words , th e ver y ac t o f conservin g
corporeal natur e involve s imbuing th e bod y wit h a  particula r forc e of
motion o r rest . Gueroul t sum s u p th e situatio n i n thes e terms :

The principl e of continuous creation implie s that n o create d thin g ca n exis t unless
it i s sustaine d b y a  creativ e force , an d tha t ever y forc e tha t inhere s in a  thin g i s
nothing othe r tha n tha t b y whic h Go d put s i t i n existenc e a t eac h instant . Con -
sequently, as distinct from res t an d motio n (whic h ar e modes o f extension), force —
whether i t b e th e forc e o f res t o r th e forc e o f motion—canno t b e a  mod e o f
extension an y more tha n ca n duratio n o r existence . In reality, force, duration , an d
existence ar e on e an d th e sam e thing (conatus)  unde r thre e differen t aspects , an d
the thre e notion s ar e identifie d i n th e instantaneou s actio n i n virtu e o f whic h
corporeal substanc e exists an d endures , tha t is , possesse s th e forc e whic h put s i t
into existenc e an d duration. 75

In developin g Gueroult' s interpretation , Ala n Gabbey 76 ha s distin -
guished betwee n th e forc e o f motio n simpliciter  an d th e actua l valu e
that th e forc e o f motio n take s i n a  particula r body , th e forme r bein g
an attribut e o f th e body , th e latte r bein g a  mode . I  am no t convince d
that th e metaphysica l categories fi t quite s o neatly here , bu t Gabbe y is
surely righ t o n th e mor e importan t poin t o f th e physica l realit y o f
forces whe n h e maintains that, although Go d i s the sole ultimat e cause ,
'at th e "practical " leve l o f physica l investigation , forces—whethe r o f
motion o r o f rest—are rea l cause s in their ow n righ t an d distinc t fro m
motion an d rest'. 77 If anyone doubt s tha t Descarte s treat s these as being
real forces , th e mos t cursor y glanc e a t th e rol e o f centrifuga l force i n
his cosmology wil l resolve such doubts immediately . But this raise s th e
question o f ho w easil y such force s si t wit h mechanism . Her e w e hav e
to face up to the real constraints under which Descartes ' accoun t works ,
and w e hav e to recogniz e tha t thes e constraint s ar e bot h physica l an d
natural-philosophical o r metaphysical . Descarte s develope d a  statica l
notion o f force , a s somethin g lik e instantaneou s tendenc y t o motion ,
which h e sa w a s capturin g physica l actio n i n a  wa y consonan t wit h
mechanism, i n a s muc h a s i t doe s no t violat e th e principl e o f th e
inertness o f nature. Thi s notion provide d hi m wit h a  way o f modelling
physical processe s i n a  micro-mechanical way . Th e firs t poin t i s that i t
is thi s concern , rathe r tha n th e natural-philosophica l o r metaphysica l
one, which i s dominant. Second , this physical concern i s not reconcilabl e
with a  purel y kinemati c notio n o f physics—quit e th e contrary , th e
notion of instantaneous tendencie s to motion actuall y prevents Descarte s
from dealin g wit h th e continuou s motion s require d b y kinematics , fo r
he has no physica l or mathematica l wa y o f translating th e on e into the
other. Third , Descartes ' natura l philosoph y doe s no t restric t hi m t o
conceiving o f natura l processe s purely i n term s o f matte r i n motion, so
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there is no conflic t between hi s metaphysically conceived natural philo-
sophy an d hi s practica l physic s o n thes e grounds . Al l i t commit s hi m
to i s the inertnes s o f matter. An d o n a  minimal reading o f the inertness
of matter , al l Descartes need s to secur e i s that matte r doe s no t initiat e
any kin d o f activity . Th e conceptio n o f forc e a s havin g it s sourc e i n
God bu t it s sit e i n matte r clearl y ha s n o proble m a t al l securin g this .
True, th e exact metaphysica l details , which Gueroul t an d Gabbe y have
done s o much t o spel l out , d o no t fal l int o plac e very easily; bu t this ,
I believe , is because Descartes i s trying t o fil l out a  conception o f forc e
in the context o f a  physics which i s completely contrary t o Aristotelian
physics, and i n the contex t o f a natural philosophy whic h i s completely
contrary t o Aristotelian natura l philosophy, i n terms derive d ultimately
from Aristotelia n metaphysics . No wonde r h e has troubles . Th e poin t
is tha t w e shoul d no t mistak e thes e troubles , whic h aris e fro m th e
attempt t o reconcil e wha t ar e i n fac t quit e alien systems , fo r problem s
that affec t hi s physic s o r hi s 'unreconstructed ' natura l philosophy .

The Tas k o f Legitimatio n

Descartes' subsequen t disput e wit h Regiu s throw s som e furthe r ligh t
on these questions . I n June 1645 , less than a  year afte r th e publicatio n
of th e Principia,  Regiu s sen t Descarte s th e manuscrip t o f hi s ow n
textbook o n natura l philosophy , hi s Fundamenta  Physice.  Descarte s
advised hi m strongl y agains t publication , bu t Regiu s wen t ahea d an d
published i t i n 1646 , thereb y precipitatin g a  brea k wit h Descartes . I n
the prefac e t o th e Frenc h versio n o f th e Principia,  th e Principes,
published i n 1647 , Descarte s set s ou t hi s principa l objection s t o th e
Fundamenta i n thes e terms :

it appear s tha t everythin g he wrote i s taken fro m m y writings , bot h fro m thos e I
have published and also from a  stil l imperfect work o n the nature o f animals which
fell int o his hands. Bu t because he copied out the materia l inaccurately and change d
the orde r an d denie d certain truth s o f metaphysic s on whic h th e whol e o f physic s
must b e based , I  a m oblige d t o disavo w hi s wor k entirely. 78

The issu e is less one o f plagiarism (actually an unjus t accusation 79) tha n
of th e presentatio n o f explicitl y Cartesia n doctrin e i n a  for m whic h
Descartes di d no t approv e of . Th e cor e o f th e proble m i s th e wa y
Regius 'change d th e orde r an d denie d certain truth s o f metaphysics on
which th e whol e o f physic s mus t b e based' . Regiu s jus t coul d no t se e
the poin t o f metaphysica l foundations , fo r an y 'foo l o r fanatic ' coul d
justify whateve r h e like d o n th e basi s o f Descartes ' firs t principles. 80

Regius himsel f start s wit h th e basi c principle s o f physic s an d move s
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through cosmology , astronomy , meteors , minerals , animals , an d the n
the min d an d th e questio n o f knowledge . Thi s orde r o f expositio n
mirrors no t onl y th e standar d scholastic-textboo k procedure , bu t als o
the orde r o f materia l i n th e wor k o f mechanist s lik e Gassend i an d
Hobbes;81 bu t i t differ s radicall y fro m Descartes ' own , fo r no t onl y
does i t no t star t wit h knowledge , i t ignore s God' s rol e i n th e whol e
business. I t divorce s th e legitimator y metaphysic s fro m th e natura l
philosophy an d mechanics , and , worse , i t present s th e latte r i n a  wa y
in which i t can be directly contrasted with traditional natura l philosophy,
and it s ver y significan t differenc e fro m thi s ca n b e see n a t a  glance .
If Descarte s ha d jus t wante d t o d o this , the n h e coul d simpl y hav e
published L e Monde.  Th e proble m wit h Regius ' approac h wa s not ,
however, tha t i t showe d Cartesia n metaphysics , i n it s quasi-scholasti c
formulation, t o b e irrelevant to hi s natural philosophy , fo r Regius him-
self employ s a  number o f scholastic distinctions in formulating his ow n
account; rather , i t divorces the questio n o f legitimation fro m the treat -
ment o f natura l philosophy . I n hi s lette r t o Regiu s advisin g hi m no t
to procee d wit h publication , h e tell s Regiu s tha t hi s styl e o f writin g
is suitabl e onl y fo r presentin g theses , wher e on e present s the m i n a
paradoxical wa y so as to elici t objections to them . Hi s ow n metho d of
presentation i s quit e different :

As fo r myself , ther e i s nothin g I  woul d mor e strenuousl y avoi d tha n lettin g m y
opinions see m paradoxical , an d I  woul d neve r wan t the m t o b e th e subjec t o f
disputations. Fo r I consider the m s o certain and evident that anyone wh o understands
them correctl y wil l hav e n o occasio n t o disput e them. 82

Descartes i s concerned wit h legitimatio n no t jus t because he wants hi s
work t o b e accepted b y the Church , bu t becaus e he genuinely believes
that th e kin d o f nove l metaphysica l legitimatio n tha t h e offers—on e
which proceed s vi a hyperboli c doubt , clea r an d distinc t ideas , an d
God's guarantee—provide s the key to reconstructing the whole of natural
philosophy onc e an d fo r al l o n fir m foundations . A s Regiu s present s
Cartesian natura l philosophy , i t ma y b e a  bette r an d true r natura l
philosophy tha n tha t offere d i n th e scholasti c textbooks ; bu t the n
Galileo's astronom y wa s a  bette r an d true r astronom y tha n tha t of -
fered i n th e scholasti c textbooks , an d tha t di d no t sto p i t bein g con -
demned. What wa s neede d wa s something completel y compelling, an d
Descartes' ai m in the Principia  wa s to presen t a  completely compelling
defence o f hi s natura l philosophy .

In understanding this aim, we must not misunderstan d th e deductive
structure o f the text. It is often assume d that Descartes ' 'method ' in the
Meditationes an d Principia  consist s o f deductio n o f ne w truth s fro m
first principles, an d tha t th e mode l he uses is a geometrica l one, where
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we star t wit h definitions , axioms etc . an d deriv e theorems fro m them .
Such a n assumptio n coul d no t b e mor e mistaken . Fo r on e thing , w e
have alread y see n tha t Descarte s completel y reject s th e notio n tha t
deductive reasonin g ca n lea d t o th e discover y o f ne w truth s i n th e
Regulae, Secondly , i n accor d wit h this , hi s ow n Geometrie  doe s no t
begin with definitions and axioms, and proceed t o demonstrate theorem s
deductively. As we have seen, his concern i s not deductiv e demonstration
but problem-solving, and the elaboration of new techniques for problem-
solving. Third , i n th e lette r t o Vatie r tha t w e looke d a t i n th e las t
chapter, we saw that the only thing that Descartes refers to a s a sample
of hi s metho d i s hi s accoun t o f th e rainbow, 83 whic h coul d no t b e
further fro m deductio n fro m first principles. Where, then , does the idea
of deductio n fro m firs t principle s derive from i n Descartes? To answe r
this questio n properly , we need to distiguis h between a  method o f pre-
sentation and one of discovery. Descartes explicitly denies that deductio n
can provid e a  metho d o f discovery , bu t thi s doe s no t preven t i t fro m
acting a s a  metho d o f presentation . I n th e Principia,  h e build s u p a
general systemati c natura l philosoph y fro m firs t principles , an d th e
material i s deductivel y arranged , bu t nowher e i s i t suggeste d tha t th e
very specifi c physica l doctrine s elaborate d ar e t o be , o r hav e been ,
discovered fro m metaphysica l foundations. Rather, th e functio n o f th e
deductive structur e o f th e argumen t i s t o provid e a  systemati c meta -
physically grounded natural philosophy, int o which specifi c results which
have alread y bee n discovere d ca n b e incorporated . I t i s a  mean s o f
imposing system on thes e results , an d fo r mos t o f his results Descarte s
claims little more than moral certainty. Regarding the results o f the las t
Book o f th e Principia,  fo r example , h e tell s us :

If on e look s a t th e man y propertie s relatin g to magnetism , fire , an d th e fabri c o f
the entir e world , whic h I  deduce d fro m firs t principle s i n thi s book , the n eve n if
one thinks my assumption o f these principles to have been arbitrary and groundless,
one wil l stil l perhaps acknowledg e that i t would hardl y have bee n possible fo r s o
many item s to fi t into a  coherent patter n i f the origina l principles had bee n false. 84

A fe w fundamenta l results can , h e believes , be provide d wit h a  meta -
physical guarantee—mathematical demonstrations , th e knowledge tha t
the materia l worl d exists , th e basi c principle s o f hi s physiolog y o f
perception, an d hi s account o f the transmissio n o f light . The ai m is , of
course, t o exten d thi s guarante e t o al l physica l truth s i n time. 85

The mode l fo r th e deductiv e mod e o f presentatio n i n th e Principia
does not deriv e from geometry , where Descartes does not allow deductive
proofs i n th e absenc e o f th e analyti c problem-solvin g tha t produce d
those result s in the firs t place; but rather , fro m th e lat e scholasti c text-
books fro m whic h Descarte s learne d hi s metaphysic s a t L a Fleche. 86
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These textbooks , a s we saw i n Chapte r z , provide a  metaphysica l an d
natural-philosophical syste m i n whic h Aristotle' s though t wa s recon -
structed fro m firs t principle s a s a  mean s o f securin g orthodoxy . Onc e
the importan t distinctio n betwee n method s o f discover y an d method s
of presentatio n i s appreciated , th e metaphysica l reconstructio n o f th e
Principia ca n b e seen for what i t is: an attemp t t o provid e a metaphysi-
cal guarante e fo r result s that hav e alread y bee n discovere d independ -
ently and , throug h thi s metaphysica l guarantee , t o establis h no t onl y
the trut h o f hi s natura l philosoph y an d cosmology , bu t als o it s com -
patibility wit h orthodoxy . An d i n thi s las t respect , a t least , h e wa s
successful, fo r th e Principia  wa s no t pu t o n th e Inde x (o r a t leas t no t
for twent y years) , which was quit e a n achievement , something tha t one
cannot imagin e happenin g i n th e cas e o f L e Monde.

The Legac y o f th e Principia

The legitimator y apparatus o f the Principia  was abandone d b y those of
Descartes' successors—suc h a s Rouhaul t an d Regis—wh o followe d u p
its argument s an d defende d Cartesia n physics ; an d dispute s ove r th e
Principia, o f whic h ther e wer e man y i n th e secon d hal f o f th e seven -
teenth century , simpl y ignore d th e legitimator y machinery . Wha t
Cartesians an d other s wer e intereste d i n wa s th e basi c natura l philo -
sophy, an d th e ke y achievemen t o r claim , dependin g upo n ho w on e
looked a t it , wa s the theor y o f vortices whic h wa s use d t o accoun t fo r
the planetary orbits , weigh t o r gravity , tides , an d magnetis m i n a  com -
pletely mechanisti c fashion . Descartes ' accoun t o f thes e phenomen a
differs littl e fro m tha t h e had provide d i n Le Monde,  excep t i n the case
of magnetism , whic h i s not deal t wit h i n Le Monde  an d whic h h e only
seems t o hav e take n a  seriou s interes t i n aroun d 1640 , althoug h h e
had mad e programmati c statement s abou t ho w magnetis m ha d t o b e
accounted fo r i n mechanis t term s i n th e Regulae.  I n Boo k I V o f th e
Principia h e provides some detail s as to what form a  mechanist accoun t
would take. 87

Descartes' accoun t o f the magne t i s interesting i n a  numbe r o f ways .
First, magnetis m wa s on e o f th e mos t recalcitran t phenomen a fo r a
mechanist, an d i t ha d traditionall y bee n marshalle d a s evidenc e fo r
naturalism. Gilbert, for example, whose pioneering De Magnete  appeare d
in 1600, had noted , on the basi s of an extensive investigation of magnets,
that magneti c effluxion s wer e no t onl y abl e to penetrat e dens e bodies ,
but coul d als o magnetiz e a  needl e without apparentl y addin g anythin g
physical t o i t (it s weight wa s no t greate r whe n i t wa s magnetized , fo r
example); an d h e ha d conclude d fro m thi s tha t th e for m o f a  magne t
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FIG. 9- z

is animate , an d act s i n a  simila r wa y t o th e huma n soul , whic h i s the
form o f the body , an d animate s it , just as the sou l animate s th e body. 88

Clearly the explanation o f magnetism i n mechanical terms provided th e
key t o a  successfu l mechanis t natura l philosoph y whic h ha d an y claim
to b e comprehensive. The second featur e of interest i s that, as Descartes
notes,89 i f one scatter s iro n filing s aroun d a  magnet—Descarte s use d a
spherical loadstone—the y for m line s o r 'tubes ' shape d somewha t lik e
vortices. Thes e 'tubes' , a s Descarte s think s o f them , ar e strongl y
reminiscent of the line s of motion tha t he had envisage d in his example
of th e win e i n a  vat , firs t develope d i n 1631 , wher e 'whirlwinds ' ar e
formed i n close d circuits .

The thir d featur e o f Descartes ' accoun t i s tha t i t i s actuall y rathe r
regressive, i n tha t th e micro-corpuscularia n explanatio n offere d relie s
on surfac e features of the postulate d corpuscles , muc h i n th e traditio n
of classica l atomism. H e construe s magneti c effluvi a i n terms of streams
of corpuscles o f the third element , and h e considers that these streams of
corpuscles move alon g the 'tubes ' that we perceive when iro n filings are
aligned aroun d a  magnet . Thes e corpuscle s ar e channelle d o r groove d
because the y ar e squeeze d throug h th e interstice s betwee n contiguou s
spherical corpuscle s mad e o f th e secon d element . Tha t is , the y ar e
cylinders having three o r fou r concav e side s joined by rims, dependin g
on whethe r the y hav e bee n squeeze d throug h thre e o r fou r contiguou s
corpuscles (se e Fig . 9.i). 90 Moreover , becaus e the y rotat e o n bein g
squeezed throug h thes e interstices , th e channels or grooves are rotated,
forming a  strea m o f diagonall y grooved , cylindrica l fragments of mat -
ter. The cor e o f Descartes' explanatio n o f the Earth' s magneti c field (as
we woul d cal l it ) rest s o n th e ide a tha t som e o f thes e fragment s wil l
have a left-hand screw an d som e a  right-hand screw. Th e fragments are
initially expelle d fro m th e Su n alon g th e plan e o f th e equator , wher e
the centrifugal force is greatest, and sinc e the vortex tha t make s up ou r
whole sola r syste m rotates o n it s axis i n one direction , th e directio n of
the scre w o f thos e comin g fro m th e Nort h Pol e wil l b e differen t fro m
those comin g fro m th e Sout h Pole . Conside r Fig . 9.3 , wher e ABC D
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represents th e Eart h an d A  an d B  the Poles . The fragment s enter fro m
one Pol e an d trave l t o th e othe r alon g passage s throug h th e Earth ,
some o f whic h allo w fragment s threaded i n on e an d som e i n th e op -
posite direction to pass through. When they emerge they return throug h
the ai r t o thei r poin t o f origin 'formin g a  kind o f vortex'.91 This i s the
vortex see n when iro n filing s ar e sprinkled around a  magnet. Descartes
then goe s o n t o explai n wh y unlik e poles attrac t an d lik e one s repel ,
how iro n i s magnetized, an d finall y h e indicate s that th e sam e kin d o f
explanation ca n b e applie d t o kindre d phenomen a suc h a s stati c
electricity, withou t providin g details. 92

This explanatio n i s regressive, as I have said, bu t i t would b e wrong
to thin k i t i s simpl y o n a  pa r wit h crud e atomis t explanation s o f
magnetism. Wha t mark s i t ou t i s th e fac t tha t th e Cartesia n theor y
of vortice s rests directl y o n th e thre e law s o f motion an d th e principl e
of th e conservatio n of motion . The theor y no t onl y had a  quantitative
basis but , relyin g simpl y o n th e law s o f motio n an d th e tripartit e
division o f matter , i t provide s a n intuitivel y plausible accoun t o f th e
stability o f planetary orbits , tides , and th e natur e o f weight. To exten d
this theory into the realm of magnetic phenomena i s simply an instance
of wha t i s sometimes described as 'spoil s t o th e victor' . Th e theor y of
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vortices i s a  muc h mor e powerfu l genera l theor y tha n anythin g nat -
uralists ha d advanced , an d nothin g remotel y approachin g i t ha d bee n
offered b y othe r mechanists . I f on th e basi s of suc h a  theory a n expla -
nation o f a  phenomenon i s offered whic h i s no wors e tha n tha t o f an y
other account , i t is entitled t o b e preferred: especially when vortex-like
lines can actuall y be seen i f one sprinkle s iron filings around a  magnet !

The resilienc e of the vorte x theory , an d th e reluctanc e o f Cartesians
to giv e i t up , shoul d no t b e underestimated. Togethe r wit h hi s laws of
motion, Descartes ' vorte x theor y wa s th e startin g poin t fo r al l serious
work i n physica l theor y i n th e mid-seventeent h century , Newton' s in -
cluded.93 I t is not surprisin g that when Newto n finally replaced i t with
a similarl y general theory , tha t o f universa l gravitation, no t everyon e
was immediatel y convince d tha t vortice s ha d t o go . Newto n ha d ex -
amined th e motio n o f bodie s i n fluid s i n Boo k I I o f hi s ow n Principia,
arguing i n som e detai l tha t i t i s th e densit y o f th e medium , an d no t
the subtlet y of it s parts , tha t i s the principa l facto r i n determinin g th e
resistance i t offers . O n th e basi s o f this , h e conclude d bot h tha t th e
vortex theory was incompatible with Kepler' s third law, and that vortices
could no t b e self-sustaining : unles s ther e wer e a  constan t impu t o f
energy a t th e centre , motio n woul d b e diffuse d evenl y throughou t th e
whole vortex . Indeed , i n the 'Genera l Scholium ' a t th e en d o f Book III
he pointe d ou t tha t i n a  Cartesia n vortex , wher e th e densit y o f th e
medium i s the sam e a s th e densit y of th e bod y movin g i n it , th e bod y
would los e hal f it s motion befor e i t travelled a distanc e equa l to twic e
its diameter. 94 Bu t lat e seventeenth-centur y Cartesian s suc h a s Regi s
could no t understan d wh y Newton' s advance s shoul d no t b e accom -
modated t o th e vorte x theory , an d the y se t out t o sho w tha t vortice s
can be adapted t o elliptica l shapes i f they are squeezed by neighbouring
vortices, tha t th e precession s o f Mercury an d Venu s can b e explained ,
that a n improve d accoun t o f the tide s ca n b e developed b y correlating
them wit h the positio n o f the Moon by means of vortices, and s o on,95

and ther e wer e seriou s attempt s t o reconcil e vorte x theor y wit h
Newtonianism righ t int o th e eighteent h century , th e las t bein g
Fontenelle's Theorie  de s tourbillons o f I75Z. 96 Even among thos e who ,
in th e wak e o f Newton' s Principia,  rejecte d th e vorte x theory , ther e
was a  widesprea d feelin g tha t a t leas t i t wa s th e righ t kind  o f theory .
Many mathematician s and physicists who recognize d that Newton had
done irremediabl e damage to the vortex theory were loath to accep t his
own accoun t o f gravitation , an d eighteenth-centur y mathematica l
physicists suc h a s D'Alembert an d Eule r wer e inten t o n pursuin g what
was a  largel y Cartesia n programme , repudiatin g actio n a t a  distanc e
and attempting to reshape Newtonian dynamic s along mechanist lines.97
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Melancholia an d th e Passion s
1643-1650

'A Docto r o f th e Soul '

Over hal f o f hi s extan t correspondenc e date s fro m th e las t decad e o f
Descartes' life , an d i t i s much easie r t o buil d u p a  pictur e o f hi s dail y
life i n the period betwee n th e completio n o f the Principia  an d hi s move
to Swede n than fo r any other period. 1 He evidentl y continued hi s prac-
tice o f rising late , taking regular morning walks , in al l probability wit h
his do g 'Monsieu r Grat', 2 an d retaine d hi s generall y fruga l habits .
Preferring frui t an d vegetable s to meat , h e kep t a  well-stocke d vegeta -
ble garden , a s h e ha d a t Santpoort , a s wel l a s a  garde n fo r botanica l
experiments. Ther e ar e eve n a  coupl e o f incident s with a  bi t o f 'loca l
colour' whic h hav e com e dow n t o u s fo r thi s period . Baillet 3 report s
the stor y o f a  loca l cobble r wh o cam e t o visi t Descarte s o n severa l
occasions, onl y to b e turned awa y twic e b y Descartes ' servan t becaus e
of hi s scruff y appearance . Descartes , o n hearin g of this , sen t hi m som e
money an d a  note askin g not t o b e disturbed an y further . Th e cobbler ,
Dirck Rembrants z va n Nierop , returne d th e money , an d hi s thir d at -
tempt t o se e Descartes wa s successful . Descarte s foun d hi m t o hav e a
talent fo r mathematics , an d aske d hi m t o hel p hi m wit h som e experi -
ments; afte r receivin g som e tuitio n fro m Descartes , h e subsequentl y
went o n to stud y navigation an d astronomy , writin g practica l treatise s
in these areas . Descarte s also , rathe r untypically , took som e interes t in
local affairs , an d whe n a  loca l innkeeper , Meeu s Jacobsz , kille d a
notoriously violen t ma n i n extenuating circumstances , Descarte s wrot e
a lon g lette r settin g ou t th e detail s o f th e cas e t o on e o f hi s friend s a t
court askin g hi m t o interced e o n th e man' s behal f wit h th e Princ e of
Orange.4 Thes e event s seeme d t o hav e contributed t o Descartes ' repu -
tation i n th e area . A s a  resul t o f th e first , Rembrantsz ' villag e became
something o f a  centr e fo r thos e intereste d i n Cartesianism , an d a s a
result o f the secon d Descarte s evidentl y became someone t o who m th e
locals fel t tha t the y coul d tur n fo r advice , althoug h ther e i s no extan t
record o f any requests fo r advice . But there does no t see m to hav e been
anyone loca l who m on e coul d cal l a  friend , a s Ba n an d Bloemer t had
been i n Santpoort , fo r example , and th e mos t importan t relationship
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that h e develops a t thi s tim e i s with someon e h e rarely meets , Princes s
Elizabeth.

The dedicatio n t o th e Principia  read s 't o th e mos t seren e Princes s
Elizabeth, eldes t daughte r o f Frederick , Kin g of Bohemia , Coun t Pala -
tine, an d Electo r o f the Hol y Roma n Empire' . Elizabet h was t o pla y a
key role in Descartes' lif e fro m 164 3 onwards , thoug h th e natur e o f his
relationship with he r is extremely complex. Bor n in 1618, Elizabeth was
a gifte d linguis t with a  strong interes t i n theology, mathematics , philo -
sophy, astronomy , an d physics. 5 A n intellectuall y precociou s woman ,
she was evidentl y somewhat withdraw n an d reclusive , as well as being
frail an d often unwel l with apparentl y minor ailments . Various attempt s
were mad e t o arrang e a  politically appropriate marriag e fo r he r i n the
16305, without success , and sh e was to remai n unmarried. I t is possible
that she may have been introduced t o Descartes a s early as the winter of
1634/5, when h e was at her mother's house , althoug h th e first mention
of he r i n Descartes ' correspondenc e i s i n a  lette r t o Pollot , a  mutua l
friend, o f 6  Octobe r i64Z. 6 Descarte s probabl y kne w he r earlie r i n
1642, a s i t wa s evidentl y fashionabl e fo r youn g ladie s o f he r clas s
and acquaintanc e t o trave l u p th e rive r fro m th e Hagu e o r Leide n t o
Endergeest to visit Descartes, wh o had attained som e fam e and notoriet y
by thi s time. 7

He wa s clearl y ver y take n wit h Elizabeth . Th e pain s h e take s t o
explain hi s thought fo r he r ar e quit e unprecedented , a s i s the intimac y
of hi s letters: his only reference to hi s mother i s in a letter t o Elizabeth ,
for example . H e showe d constan t concer n fo r her , an d i t ha s bee n
suggested, no t implausibly , tha t hi s mov e t o Stockhol m i n 164 9 wa s
motivated partl y b y a  desir e t o hel p th e impoverishe d princes s b y so-
liciting Queen Christina' s support. 8 He dedicated no t onl y the Principia
to her , bu t also , fiv e year s later , tell s u s i n a  dedicator y lette r i n th e
Passions tha t i t wa s writte n fo r her . Th e secon d i s no t s o surprising ,
since much o f the materia l in the late r par t of the Passions  was worke d
out i n th e correspondenc e wit h Elizabet h fro m 164 3 onwards . Bu t t o
dedicate th e majo r systemati c expositio n o f hi s natura l philosoph y t o
a 2. 5 -year-old woman who m h e ha d know n fo r no t muc h ove r a  year ,
and apparentl y ha d no t me t o n ver y man y occasions , doe s requir e
some explanation. Gustav e Cohen, a n astute commentator o n this perio d
of Descartes ' life , suggest s tha t Descarte s wa s i n lov e wit h Elizabeth ,
but tha t th e difference s i n age and socia l statio n (and , one migh t add ,
religion—Elizabeth was a  staunch Protestant ) effectivel y preclude d hi m
from formin g an y physica l attachmen t t o her. 9 Descartes ' behaviou r i s
certainly consisten t wit h this . Sh e occasionally visite d hi m but , s o fa r
as we ca n tell , he reciprocated far les s frequently , eve n though i t woul d
have been a short journey from Endergeest ; and jus t as their acquaintance
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was beginnin g he unaccountabl y moved t o Egmond , ou t o f reach , a s
it were . Althoug h h e me t he r o n a  fe w occasion s befor e sh e lef t th e
Netherlands i n Augus t 1646 , h e woul d apparentl y g o ou t o f hi s wa y
to avoi d her , an d eve n whe n h e visite d th e Hagu e h e seem s t o hav e
made sure that she would no t b e there.10 This i s hard t o reconcil e with
the affectio n fo r he r eviden t fro m th e correspondence—a n affectio n
which i s reciprocal, Elizabet h telling Descartes a t a  ver y early stag e i n
the correspondenc e tha t sh e knows hi m 't o b e the bes t docto r fo r he r
soul'11—and ther e ca n b e little doubt tha t he fel t disconcerte d i n som e
way b y he r physica l presence.

Descartes' friendshi p with Elizabeth came at a  time of some difficult y
for him . Th e firs t lette r fro m Elizabet h arrive d i n Ma y 1643 , a t th e
height o f the dispute with Voetius , a  dispute that was to tak e up much
of hi s tim e i n th e nex t tw o years . An d jus t a s thi s disput e wa s begin -
ning t o recede , a  ne w on e opene d u p a t th e Universit y of Leiden. 12 A
disciple of Descartes, Heereboord , ha d begu n teaching a hybrid version
of Cartesianis m there i n th e earl y i64os, 13 and i n Septembe r 164 6 th e
professor o f theology, Trigland, and Revius , director o f the Theologica l
College—and someon e wh o ha d trie d t o conver t Descarte s t o Protes -
tantism som e year s earlier—bega n a  lon g disput e i n whic h Descarte s
was condemne d o n variou s charge s fro m Pelagianis m (th e standar d
charge in the attack o n Arminians ) t o trying to conver t th e populatio n
to Catholicism (Heereboor d was a Catholic convert). The situation was
quite serious , and Descarte s fel t i t necessary to appl y fo r protectio n t o
a numbe r o f people , includin g the Frenc h ambassador. 14 Althoug h th e
Leiden authoritie s wer e a  goo d dea l les s aggressiv e than th e Utrech t
authorities ha d been, 15 an d althoug h Descarte s ha d well-connecte d
friends and , throug h them , suppor t a t court , h e probabl y fel t i n a
vulnerable position . Moreover , whil e he was gainin g supporters i n th e
Netherlands, h e was losing some o f the more able ones, such as Regius,
who wer e presentin g a  for m o f Cartesianis m whic h wa s increasingl y
out o f Descartes ' persona l control . I n Franc e h e ha d seriou s compet -
itors, such as Roberval and Fermat , and althoug h h e managed to patc h
up hi s quarre l wit h Bourdin , h e coul d no t tak e Jesui t suppor t fo r
granted. As regards his French friends , durin g the 1640 5 many of these
either died , became seriously ill, or becam e caught u p i n the worsenin g
political situatio n i n France . H e travelle d t o Franc e i n Ma y 1644 ,
staying fo r fou r months , spendin g som e tim e clearin g u p hi s father' s
affairs an d visitin g his brothe r an d half-sister , Anne, an d half-brother ,
Joachim. Hi s fathe r an d siste r ha d die d fou r year s earlier , and o n thi s
visit h e wa s evidentl y not kee n t o spen d muc h tim e wit h hi s family ,
preferring t o b e i n Paris , where he spen t Augus t a t th e hous e of Picot ,
who undertoo k to translat e the Principia, which had jus t appeared, into
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French. Ye t Descarte s clearl y ha d n o intentio n o f stayin g i n France ,
returning i n Novembe r t o th e peac e o f th e Dutc h countryside , wher e
his min d 'wa s no t wearie d b y th e attentio n require d b y th e bustl e of
life'.16 O n hi s return , th e disput e wit h Voetiu s an d Schookiu s cam e t o
a climax . Hi s follower s in th e Netherland s wer e eithe r bein g attacke d
or, i n th e cas e o f Regius , followin g thei r ow n light s an d bringin g
Cartesianism int o disreput e an d openin g i t up int o theologica l censure.
This too k it s tol l o n Descartes , an d i n Ma y 164 5 h e wrot e t o Pollot :

Since my journey to France , I  have aged twenty years, to th e exten t tha t i t is now a
greater effor t fo r m e t o g o t o th e Hagu e tha n i t use d t o b e t o trave l t o Rome . I t
is not tha t I  am sick , thank God , bu t I  fee l wea k and mor e than eve r 1  need comfort
and rest. 17

Although th e correspondenc e wit h Elizabet h i s interrupte d betwee n
November 164 3 an d Jul y 1644 , whe n th e disput e wit h Voetiu s an d
Schookius cam e t o a  head , hi s letters t o Elizabet h show littl e evidence
of suc h care s weighing dow n upo n him . Th e correspondenc e provide d
an opportunit y fo r writing abou t quit e intimat e matter s i n the contex t
of a  scientifi c theor y o f the passions , whic h i n tur n provide d a  for m of
emotional release . Nevertheless , th e correspondenc e i s a  didacti c one .
Some tim e i n th e middl e o f 1643 , fo r example , Descarte s teste d Eliza -
beth's knowledg e o f mathematics, settin g he r a  famou s problem abou t
how on e can find a  fourth circle whose circumferenc e touches those o f
three give n ones . Elizabet h evidentl y learne d he r mathematic s fro m
Stampioen's textbook, which Descartes had attacke d a  few years earlier,
but i t stood he r i n good stead , an d sh e had solve d the proble m befor e
Descartes, worrie d tha t h e might hav e se t her a  proble m tha t wa s to o
difficult, sen t th e solutio n t o Pollot. 18 Actuall y he r solutio n involve d
more calculation than his , s o Descartes spell s out hi s own more elegan t
and economica l procedur e fo r her , introducin g he r t o th e basi c prin -
ciples o f hi s Geometric} 9 Bu t despit e he r interes t i n metaphysic s an d
mathematics, Elizabet h devote s littl e attentio n t o thes e area s i n he r
correspondence an d th e letter s are , righ t fro m th e start , principall y
concerned wit h th e topi c o f th e passions .

The correspondenc e bring s to ligh t a very significant change o f focu s
in Descartes ' thought , fo r th e impac t o f th e doctrin e o f substantia l
union of mind and bod y is considerable. When he dealt with the question
of cognitio n i n term s o f thi s doctrin e w e sa w tha t h e wa s abl e t o
develop a  notion of what i t was that was distinctiv e about huma n cog -
nition: no t s o much th e presence o f a  will and a n intellect , bu t th e way
in whic h havin g a  wil l an d a n intellec t shape d th e perceptua l process .
He no w begin s t o thin k through th e questio n o f th e passion s in term s
of the substantia l union, and th e consequences are equally far-reaching .
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Descartes ha d no t corresponde d wit h Elizabet h from Novembe r 164 3
until afte r h e ha d arrive d i n Franc e i n Jul y 1644 , an d then , a s fa r a s
we know , ther e i s onl y on e lette r t o Elizabeth . Th e correspondenc e
resumes i n earnes t i n th e middl e o f 1645 , an d w e ca n immediatel y
detect a  mov e fro m a  somatopsychi c account , i n whic h th e influenc e
of bodil y disposition s o n th e stat e o f the sou l i s stressed, t o a  psycho -
somatic accoun t i n which ar e stresse d th e effect s o f the sou l o n bodil y
dispositions. Anothe r wa y i n which thi s migh t b e described i s in term s
of a  shif t awa y from thinkin g o f the passion s i n predominantly medica l
and physiologica l terms , t o a n approac h whic h reflect s (bu t doe s no t
simply reproduce) traditional humanis t and moral thinking about them .
The shif t ca n b e summe d u p symbolicall y b y comparin g Descartes '
remark i n th e Discours  tha t 'eve n th e min d depend s s o muc h o n th e
temperament an d dispositio n o f th e bodil y organ s tha t i f i t i s possible
to fin d som e mean s o f makin g me n i n genera l wise r an d mor e skilfu l
than the y hav e bee n u p t o now , I  believ e I  mus t loo k fo r i t i n medi -
cine',20 wit h a  commen t t o Chanu t i n 164 6 tha t 'instea d o f findin g
ways to preserve life, I  have found another , muc h easie r and sure r way ,
which i s not to fea r death'. 21 This shif t ca n be seen to b e a developmen t
brought abou t b y reflectio n o n th e natur e o f th e substantia l unio n of
mind an d body ; an d Elizabeth' s rol e i n facilitatin g thi s shif t i s no t
insignificant, a s w e shal l see , fo r sh e steer s th e discussio n awa y fro m
general metaphysica l principle s towards th e questio n o f practica l con -
sequences, bot h fo r genera l mora l question s an d fo r he r particula r
condition o f melancholia .

Mind i n Bod y

In a  lette r t o Pollo t o f 6  Octobe r 1642, , Descarte s tell s hi s correspond -
ent tha t h e ha s hear d o f Elizabeth' s interes t i n metaphysics , tha t sh e
has rea d hi s ow n works , an d tha t h e wil l visi t he r a t th e Hague ; bu t
the firs t piece of correspondence date s fro m Ma y 1643 . This i s a lette r
from Elizabeth , i n whic h sh e raise s a  numbe r o f question s abou t th e
nature of the relation betwee n mind and body , especially on the question
of ho w somethin g immateria l ca n mov e somethin g extended , namel y
the pineal gland, if the laws of motion require physical contact betwee n
extended bodie s fo r forc e o f motio n t o b e transferred. 22 I n hi s reply ,
Descartes begin s b y settin g ou t hi s genera l programme :
There ar e tw o thing s abou t th e huma n sou l o n whic h th e entir e knowledge o f it s
nature depends. The first is that i t thinks, the second that , bein g united to the body,
it ca n ac t an d b e acted upon wit h it . I  have said almos t nothing about the second ,
trying only t o provid e a proper understanding of the first , for my principa l aim wa s
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to demonstrat e th e existenc e o f a  distinctio n between th e sou l an d th e body , an d
to thi s en d onl y the firs t was needed , the secon d bein g a  potentia l hindrance . But
your Highness i s so discerning that nothing can b e hidden fro m her , s o I shall no w
try t o explai n how I  conceive of th e unio n o f the sou l with th e body , an d ho w i t
has th e powe r t o mov e it. 23

In explainin g ho w th e sou l ca n ac t o n th e body , h e argue s tha t w e
should no t confus e thi s wit h th e questio n o f how on e bod y act s upo n
another. H e refer s Elizabet h bac k t o th e sixt h se t o f replie s t o th e
objections t o th e Meditationes,  wher e h e use s th e analog y o f weight ,
which i s distributed throughou t a  body , an d whil e no t itsel f corporea l
or extended , 'coul d produc e th e ful l effec t o f whic h i t wa s capabl e a t
any give n point i n th e body'. 24 We hav e no difficult y i n understandin g
how a  body' s weigh t act s t o mov e i t downwards , an d w e neve r thin k
of thi s i n term s o f a  rea l contac t betwee n tw o surfaces. 25 An d jus t a s
a body' s heavines s i s no t somethin g 'distinc t fro m th e body' , s o th e
soul act s similarly . Earlier , Descarte s ha d use d a  differen t image . I n
setting ou t fo r Regiu s a draf t respons e to Voetius i n a letter o f January
1642., he call s the sou l 'th e true substantia l for m o f man', 26 a  remark -
able way of describing the substantial union, for it suggests that Descarte s
is effectivel y treatin g th e livin g body a s a  singl e substance , a s a  thir d
kind o f substance : somethin g reinforce d i n a  lette r t o Elizabet h o f 2 8
June 1643 , where he refers to 'thre e kinds of primitive notions', namely
the mind , th e body , an d th e unio n o f the two. 27 The relevan t section s
of th e Principia,  probabl y compose d aroun d thi s time , reaffir m th e
substantial unio n o f mind an d body , an d sugges t distinctiv e propertie s
of thi s 'thir d substance' , namel y sensations :
That ther e i s a particula r body tha t i s more closel y conjoined with ou r min d tha n
any other bod y is obvious from th e fac t o f our clea r awareness that pai n an d othe r
sensations come t o u s quite unexpectedly. The mind is aware that thes e sensations
do no t com e fro m itsel f alone , an d tha t the y canno t belon g to i t simpl y in virtue
of it s bein g a  thinkin g thing . Rather , the y ar e abl e t o belon g t o i t onl y i n virtue
of it s being joined to somethin g othe r tha n itsel f whic h i s extended an d moveable ,
what w e cal l th e huma n body. 28

In understanding wh y Descartes should make such a strong claim about
the natur e o f the mind-bod y relation , i t i s important t o plac e i t in th e
context o f what was a n immens e literature o n the facultie s whic h bor e
on thi s question. 29 I n muc h o f thi s literature , th e distinctio n betwee n
mind an d bod y wa s blurre d a t crucia l points , an d whe n i t wa s not ,
various naturalisti c 'sympathies ' wer e invoke d t o explai n th e connec -
tion. I n hi s influentia l Tableau  de s Passions  o f 1620 , fo r example ,
Coeffeteau ha d maintaine d tha t the soul moves the heart i n accordanc e
with th e movement s o f it s sensitiv e appetite , somethin g achieve d no t
physically bu t i n term s o f som e 'sympathy'. 30 An d i n on e o f th e mos t
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comprehensive physiologica l account s o f th e passions , Curea u d e L a
Chambre's Les caracteres des passions, which appeared in five volumes
between 164 0 an d 1662—th e firs t o f whic h Descarte s read , an d re -
marked tha t h e 'foun d i n i t nothin g bu t words' 31—the autho r waver s
between a  for m o f mechanis m an d a  kin d o f vitalisti c naturalis m i n
which his version of animal spirits ('corps fluides') partak e of the motio n
of the soul and the body indifferently, highlightin g the almost irresistible
tendency t o thin k i n naturalisti c terms.32 Clearl y the whol e poin t o f a
mechanist alternative t o naturalis m would b e lost i f the separatio n be -
tween min d an d bod y tha t wa s though t necessar y to mechanis m wa s
seen to require the postulation o f 'sympathies' or vitalistically-conceived
connections i n order fo r th e on e to ac t o n th e other . On e woul d hav e
countered th e naturalisti c assimilation o f mind an d body , onl y t o find
oneself force d t o allo w a  naturalisti c accoun t o f th e contac t betwee n
the two . Descarte s clearl y ha s t o preven t this , an d th e tw o way s i n
which h e ca n g o ar e eithe r to seve r th e connectio n betwee n min d an d
body, advocatin g a  for m o f occasionalism, or t o mak e th e connectio n
between operations o f mind an d bod y closer than on e might otherwis e
have expecte d i n a  dualis t account , throug h th e doctrin e o f th e sub -
stantial union .

There ar e trace s of occasionalism in Descartes , bu t the y occu r whe n
he is concerned with the relation between God's action an d th e motio n
of corporea l bodies . So , for example , Henr y Mor e take s Descarte s t o
task o n hi s metaphysical account o f transfer of motion betwee n bodie s
in impact . I f motion i s a  mod e o f a  body , tha t is , a  determinat e stat e
of a  bod y a t a  particula r time, an d i f Descarte s accept s th e doctrin e
that properties canno t simpl y be alienated from a  substance and trans -
ferred t o anothe r substance , how i s it possible, he asks, for a  substance
to detac h a  mod e fro m itsel f an d giv e it t o another? 33 I n othe r words ,
if, a s Descarte s argue s i n th e Principes, 34 motio n i s a  propert y o f a
body just as its shape is, how ca n a  body transfer it s motion? Descartes
replies that h e has never maintained that modes are transmitted; rather ,
God simpl y conserves the sam e amount o f motion i n the universe , dis-
tributing i t differentl y a t differen t instants. 35 Now th e exten t t o whic h
Descartes' elaborat e metaphysica l account o f motion i s to b e construed
as occasionalis t i s a  vexe d question. 36 Bu t ther e i s n o reaso n t o con -
clude from his apparent advocacy of occasionalism in the case of divine
action o n the corporeal world eithe r that the mind needs God as an in-
termediary t o effec t change s in the corporea l world, 37 or tha t h e hold s
that the mind acts occasionally rather than causally on the body. Indeed,
his doctrin e o f th e substantia l union, whic h h e affirm s consistentl y i n
the 16408 , indicates clearly that he would have rejected a n occasionalist
construal o f th e mind/bod y relation.
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In proposing th e doctrine o f the substantia l unio n o f mind and body ,

Descartes i s not , i n fact , advocatin g a  thir d substance ; bu t embodie d
mind doe s hav e ver y distinctiv e feature s whic h mar k i t ou t fro m dis -
embodied min d on the one hand, an d body on the other.38 Wha t marks
it ou t fro m min d simpliciter  i s the fac t tha t i t i s essentially embodied ;
its characteristi c propertie s depen d o n it s bein g embodied . Not e tha t
the categor y o f embodie d min d doe s no t i n itsel f undermin e dualism .
For eve n i f the min d wer e essentiall y embodied—something Descarte s
would completel y reject—thi s woul d not , strictl y speaking , preven t i t
being a  separate substance : i t i s true tha t i t would b e dependent fo r it s
existence o n somethin g else , namely matter, bu t i t is already dependen t
upon Go d fo r it s existence , s o bein g dependen t doe s no t rul e ou t
something bein g a  substanc e i n it s ow n right . Bu t while ther e ma y b e
no proble m i n this respect , there i s in another, namely on th e questio n
of th e identit y o f minds . Remembe r tha t i f h e i s t o secur e persona !
immortality fo r a  disembodie d soul , an d thereb y avoi d th e Averroisti c
heresy, th e disembodie d sou l need s a n identity , somethin g whic h dis -
tinguishes i t fro m othe r disembodie d souls . Th e traditiona l Thomis t
view ha d bee n tha t onl y a  bod y coul d d o this , whic h wa s wh y th e
theological doctrin e o f the resurrection o f the bod y was stressed . Ther e
is no problem fo r Descartes in saying what make s this  (embodied ) mind
my mind—m y perceptions , memories , etc. , al l o f whic h depen d o n
corporeal organs , an d henc e a  body , provid e m e wit h a  continuin g
identity providin g ther e i s continuit y i n them. 39 Bu t wha t make s this
(disembodied) mind my mind ? Disembodied mind s would see m to have
very littl e content , fo r perceiving , remembering , inferring , an d eve n
reasoning generall y see m t o b e tie d essentiall y t o corporea l organs .
They judg e an d exercis e fre e will , bu t wha t d o the y judge , an d wha t
does i t mea n t o tal k abou t fre e wil l i n thi s context ? Focusin g o n th e
embodied min d certainl y enable s Descarte s t o giv e a  mor e plausibl e
account o f cognition an d th e passions , bu t t o neglec t the disembodie d
mind i s dangerous , no t becaus e on e ca n as k whethe r on e need s a
disembodied mind a t all—for i t is a premiss of Descartes' whol e projec t
that th e min d exist s i n a  disembodie d for m afte r death—bu t rathe r
because, i n the absenc e o f a n accoun t o f what individuate s it , hi s con -
ception o f the disembodied mind begins to loo k distinctl y Averroistic. 40

Part o f th e proble m i s tha t Descartes ' focu s i s generall y o n th e self -
evident indivisibilit y of th e soul , somethin g h e emphasize s i n Medita -
tion 6  an d i n th e Passions,  a s w e shal l se e below . I  thin k Descarte s
believed tha t thi s pre-empte d an y doubt s on e migh t hav e abou t iden -
tity: he certainly never raises the question explicitly . This doe s no t mee t
the Averrois t problem, however , which doe s no t rais e th e questio n of
whether th e min d ha s part s bu t whethe r i t i s itsel f par t o f something .
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It i s tru e tha t Descarte s insist s o n severa l occasion s i n hi s corre -

spondence fro m 164 0 onward s tha t ther e exist s a  purel y intellectual
memory.41 I n a  lette r o f condolenc e t o Huygen s o n th e deat h o f hi s
wife, Descarte s tell s hi m tha t 'thos e wh o di e pas s t o a  sweete r an d
more tranqui l lif e tha n our s . . . We shal l g o t o fin d the m som e day ,
and w e shall still remember the past; fo r I  believe we have an intellectual
memory which i s certainly independen t o f the body'. 42 Bu t there i s n o
suggestion tha t h e believe s that thi s intellectua l memor y provide s dis -
embodied soul s wit h a n identity . I t grasp s universal s rather tha n par -
ticulars,43 whic h make s i t unsuitabl e a s a  beare r o f persona l identity ,
and indee d intellectua l memory seem s to brin g th e disembodie d min d
closer to the Averroist 'one mind', which likewise grasps only universals.
Moreover, th e respec t i n whic h i t ca n b e counted a s genuin e memor y
is obscure, for Descartes tells Hyperaspites that 'wher e purely intellectual
things ar e concerned , memor y i n th e stric t sens e i s not involved ; the y
are though t o f jus t a s readil y irrespectiv e o f whethe r i t i s th e firs t o r
second tim e the y com e t o mind—unless , a s ofte n happens , the y ar e
associated wit h particula r names , i n whic h case , sinc e th e latte r ar e
corporeal, w e d o indee d remembe r them'. 44

Intellectual memor y i s a  peculia r an d anomalou s kin d o f memor y
which Descarte s neve r explains . Hi s accoun t o f corporeal memory , o n
the othe r hand , i s somethin g whic h i s se t ou t i n som e detail , mos t
notably i n L'Homme.  Thi s prompt s u s to loo k a t th e othe r sid e of the
coin, Alexandrism . Wha t distinguishe s th e 'substantia l union ' fro m a
mere human body , with al l its corporeal facultie s o f reasoning, memory ,
sensation etc. ? What marks ou t th e bod y a s a 'substantia l union ' fro m
an automaton ? Afte r all , animal automat a expres s fear , hope , an d joy:
If yo u teac h a  magpi e t o sa y good-da y t o it s mistres s when i t see s he r approach ,
this can onl y b e because you ar e making th e utteranc e o f this word th e expressio n
of on e o f it s passions . I t wil l be a n expressio n o f th e hop e o f eating , fo r example ,
if i t ha s alway s bee n give n a  titbi t whe n i t say s it . Similarly , all th e thing s whic h
dogs, horses , and monkey s are taught to perform are only expressions o f their fear ,
their hope , an d thei r joy ; an d consequentl y the y ca n b e performe d withou t an y
thought.45

The differenc e lie s in th e fac t tha t th e behaviou r o f a n automaton , n o
matter ho w complex , ca n b e explained i n a  completel y reductive way :
I a m no t disturbe d b y th e astutenes s an d cunnin g o f dog s an d foxes , o r al l th e
things whic h animal s do fo r th e sak e of food , sex , an d fear ; I  maintain tha t I  can
easily explai n th e origi n o f al l these things fro m th e constitutio n o f thei r organs. 46

The behaviou r o f a  huma n being , o n th e othe r hand , ca n b e never be
explained reductively . A human being has th e facultie s o f judgement and
will, and—somethin g whic h i s a  preconditio n of these—consciousnes s
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of he r ow n menta l states , wherea s a n automato n doe s not . Th e ke y
point i s that huma n sensation s ar e quit e unlik e animal sensations , an d
the reason fo r this is now clear : it is not tha t human corporea l facultie s
are significantl y differen t fro m anima l ones , bu t tha t huma n corporea l
faculties ar e largel y regulate d b y an d subordinat e t o th e mind , an d
their conten t take s o n a  distinctl y differen t kin d o f qualit y a s a  result .

This help s explai n wha t i s otherwis e a  ver y peculia r passag e i n a
letter t o Gibieu f writte n i n i64z . Descarte s tell s Gibieu f that :

We observ e in animals movements that ar e simila r to thos e whic h resul t fro m ou r
imaginations and sensations ; bu t that doe s no t mea n tha t w e observe imaginations
and sensation s i n them . O n th e contrary , thes e sam e movement s ca n tak e plac e
without imagination , an d w e have argument s to demonstrat e tha t the y d o s o take
place i n animals , a s I  hope t o sho w clearl y by describing i n detai l th e structur e o f
their limb s an d th e cause s o f thei r movements. 47

Descartes doe s not den y that w e have to attribut e sensation s t o animal s
to explai n (a t leas t som e of ) thei r movements , bu t h e doe s appea r t o
deny tha t w e hav e t o attribut e imagination s t o the m t o explai n thes e
movements. Yet in an earlier letter to Mersenne h e talks about 'dissectin g
the head s o f differen t animal s i n orde r t o explai n wha t imagination ,
memory, etc. , consis t of'. 48 An d i f animal s di d indee d hav e n o imag -
inations, wh y d o the y hav e pinea l glands ? I t make s n o physiologica l
sense. Moreover , i f they hav e n o imaginations , ho w ca n animal s suc h
as dogs , horses , an d monkey s experienc e th e fear , hope , an d jo y tha t
he ascribes to the m i n the lette r to th e Marquess o f Newcastle? Thing s
become cleare r whe n w e rea d th e immediatel y precedin g paragrap h i n
the letter :

I don' t se e an y difficult y i n understandin g o n th e on e han d tha t th e facultie s o f
imagination an d sensatio n belon g t o th e soul , becaus e they are specie s of thought ,
and o n th e othe r han d tha t the y belon g t o th e sou l onl y i n s o fa r a s i t i s joined
to th e body , becaus e the y ar e kind s o f thought s necessar y to conceiv e th e sou l i n
all it s purity. 49

Descartes ha s neve r treate d th e imaginatio n a s anythin g othe r tha n
corporeal u p t o thi s point : no w h e suddenl y ignore s it s corporeality .
Why? Because conceiving o f the imagination i n terms o f the substantia l
union an d conceivin g o f i t in terms o f a piece of animal physiolog y ar e
two differen t things. 50 Descartes i s certainly overstating the case in saying
that we do no t hav e to attribut e a n imaginatio n t o animal s i n order t o
explain thei r behaviour , bu t th e cas e h e i s overstatin g ca n b e state d
properly withou t difficulty . I t i s tha t th e imaginatio n function s ver y
differently i n th e cas e o f bodie s an d i n th e cas e o f substantia l mind /
body unions , an d despit e the fac t tha t th e sam e orga n i s involved and ,
at a  corporea l level , ma y eve n perfor m exactl y the sam e functions , w e

393



Melancholia an d Passions , 1643-165 0
cannot extrapolat e fro m ou r ow n cas e t o tha t o f animals . Th e con -
sciousness o f menta l state s an d th e abilit y to exercis e judgemen t an d
free wil l that th e substantia l union bring s transforms the natur e o f ou r
experience. Abov e all , i t make s u s responsibl e fo r ou r behaviou r i n a
way in which mere automata ar e not. The doctrine of substantial union
facilitates th e understandin g o f how thi s responsibilit y arises, an d thi s
is a  ke y questio n i n Descartes ' accoun t o f th e passions .

A Genera l Theor y o f th e Passion s

Discussions o f the nature o f the relation betwee n mind an d bod y in the
seventeenth centur y generall y occurre d i n th e contex t o f account s o f
the passions, an d eve n without Elizabeth' s prompting Descarte s woul d
naturally hav e bee n draw n int o th e genera l questio n o f th e passions .
They wer e associate d wit h bodil y conditions, bringin g them unde r th e
purview o f medicin e and physiology , bu t the y wer e als o give n ethica l
meanings (sadness— tristitia—was on e o f th e cardina l sin s fo r man y
centuries, fo r example) , bringin g the m unde r th e purvie w o f mora l
psychology and theology. Treatises o n the passions traditionall y share d
this combination o f concerns, and Petrarch' s D e remediis,  for example ,
a compendiu m o f Stoi c technique s fo r 'healin g th e passions' , ca n b e
read a s a  treatise o n morals o r psychotherapy : th e distinctio n i s simply
not ther e t o b e made. 51 Much th e sam e ca n b e sai d o f th e whol e tra -
dition o f writin g abou t th e passions , includin g Descartes ' Passions  de
I'ame, which take s u s throug h th e physiolog y o f th e passion s an d th e
nature o f melancholia , a s wel l a s pointin g ou t tha t 'al l goo d an d evi l
in thi s lif e depen d o n [th e passions ] alone'. 52 B y th e ter m 'morals' ,
Descartes tells us in the 164 7 Preface to the Principes,  we are to under -
stand 'th e highes t an d mos t perfec t mora l system , whic h presuppose s
a complete knowledge of the other science s [viz. medicine and mechanics]
and i s the ultimat e level of wisdom'.53 We clearl y have to b e extremely
careful abou t ho w w e characteriz e th e boundarie s o f ethica l discours e
in th e seventeent h century, 54 fo r th e practica l ai m o f treatise s o n th e
passions is , generall y speaking , th e 'healin g o f th e soul' , somethin g
which involve s moral an d psychotherapeuti c considerations , an d thes e
require an understanding of the bodily conditions associate d with various
afflictions o f the sou l which ma y give rise to anythin g from immoralit y
to madness . I t i s i n thi s ligh t tha t w e mus t understan d Descartes '
remark i n th e Discours,  quote d earlier , tha t i f we see k t o mak e me n
wiser we must look fo r the answe r i n medicine. There i s undeniably an
element o f reductionis m here, bu t i t i s no t th e crud e reductionis m i t
might a t firs t seem ; rather , i t reflect s wha t i s in fac t a  comple x nexu s
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of consideration s tha t mak e u p a n understandin g o f th e natur e o f
wisdom an d goodnes s i n thi s era .

The traditional dispute s over the nature of the passions had a  number
of features , bu t on e basic polarity pervading them is that between wha t
can broadl y b e terme d Stoi c an d Augustinia n conceptions o f th e pas -
sions.55 The Stoic s treated the passions a s false judgement s and, follow-
ing an already strong tradition o f intellectualist ethics in Greek thought,
they identifie d virtu e an d knowledge . Augustin e was motivate d b y a
number o f theologica l problem s tha t ha d concerne d th e Alexandria n
Church Father s generally; Christological problem s abou t ho w Christ' s
'agony in the garden ' was possible i f he was God , fo r example , had le d
to a  study of the nature of the passions, with Athanasius attributing the
agony in the garden to Christ' s body alone , and Clemen t distinguishing
between bodil y passions , whic h ar e necessar y fo r th e preservatio n o f
life, an d passion s o f th e soul. 56 A  proble m whic h wa s no t a t firs t
immediately relate d t o this , bu t turne d ou t t o b e a  ke y questio n be -
cause o f th e natur e o f Augustine' s answer t o it , wa s ho w ther e coul d
be evi l in the world i f God was good. His solutio n was to mak e human
beings responsibl e fo r evil , an d th e philosophica l too l tha t h e use s t o
achieve this is the notion of free will . Earlier theories of moral behaviour
had invoke d th e notio n o f responsibilit y fo r action , bu t ha d no t in -
troduced th e notio n o f th e wil l i n thi s context . Augustin e did , an d
thereby explaine d th e existenc e o f evil . But th e theor y o f th e wil l ha d
ramifications fo r hi s views on th e intellec t and sensation , freedo m an d
determination, an d th e mora l evaluatio n o f purpos e an d action. 57 I n
particular, th e ethica l consideratio n o f th e passion s no w come s t o b e
formulated i n terms o f the actio n o f the will . The affections , which h e
treats a s the soul' s motions , canno t simpl y be referred to a  criterion of
rationality, a s th e Stoic s ha d urged , bu t mus t b e assesse d i n term s o f
the ac t o f wil l fro m whic h the y arise , an d 'i f th e wil l i s wrongl y di -
rected the emotions will be wrong; i f the wil l is right, the emotion s will
be no t onl y blameles s but praiseworthy'. 58 So , for example , a  virtuous
form o f sadnes s o r despair— tristitia—is rule d ou t o n th e Stoi c view ,
but quit e possibl e o n Augustine' s conception. 59 Th e fundamenta l
character o f the will , which guides its inclinations, is love, and virtuous
affections ar e t o b e distinguishe d fro m viciou s one s i n term s o f th e
moral qualit y o f th e lov e tha t rule s i n th e will .

Once th e topic of the affection s ha d bee n formulated in terms o f the
action o f the will , a  long exercise of classification and categorizatio n of
them began, the most systematic account bein g that provided by Aquinas
in Part Il.i of the Summa theologica.  Drawing extensively on Aristotle's
Rhetoric, Aquinas' account was both comprehensive and ambitious . Like
Augustine, h e i s opposed t o th e Stoi c doctrine , althoug h hi s criticisms
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of i t ar e more systemati c and penetrating , pointin g ou t tha t th e Stoic s
confuse sensitiv e and rationa l appetites , an d hence the passions an d the
acts o f wil l whic h alon e ar e th e sea t o f mora l goo d an d evil. 60 H e
begins by distinguishing 'passions of the body' , such as physical suffering ,
which originat e i n the bod y an d terminat e i n th e soul , fro m 'passion s
of the soul' , which originat e in the sou l an d terminat e in the body . Th e
various passion s o f th e sou l generall y recognized ar e the n classified —
following Plato' s divisio n of the sou l into its rational, concupiscible , and
irascible parts—into concupiscible affections (desire s and appetites ) and
irascible affections (th e passions strictly speaking), the former regarding
good o r evi l absolutel y and directly , the latte r regardin g them 'ratione
ardui', tha t is , a s somethin g t o b e attaine d o r avoide d onl y wit h dif -
ficulty. Th e classification distinguishes between concupiscibl e affection s
directed toward s a  goo d object—love , desire , an d pleasur e o r joy ;
concupiscible affections directe d towards an evil object—hate, aversion,
and pain or sorrow; irascibl e affections directe d towards a good object —
hope an d despair ; an d irascibl e affection s directe d toward s a n evi l
object— fear , courage , an d anger. 61 Bu t the poin t o f th e exercis e goe s
beyond mer e classificatio n of affectiv e states . Aquinas ' ai m i s t o pro -
vide a  genealogy for th e passion s whereby they can al l be derived from
four: pleasure , pain , hope , an d fear . Pleasure and pai n ar e th e termin i
of al l th e passions , i n tha t al l th e passion s resul t i n on e o r othe r o f
these, an d hop e an d fea r ar e th e termin i o f th e movement s o f th e
appetite: t o take Aquinas' example , lov e passes throug h desir e to hope ,
hate through aversio n to fear. 62 Thi s classificatio n and genealog y of the
passions provide d th e mode l fo r subsequen t discussion , an d despit e
the fac t tha t th e tw o mos t influentia l late r writer s o n th e passions ,
Vives an d Descartes , rejecte d it , i t continue d wel l int o th e eighteent h
century.63

Aquinas' accoun t o f th e physiolog y o f th e passion s reflect s th e tra -
ditional treatment , a  treatment tha t was bequeathed t o the seventeenth
century. A passion arise s when somethin g good o r evi l is apprehended ,
exciting a n appetite , whic h induce s a  bodil y change . Th e passio n i s
constituted b y the dual movement of the appetite and the body.64 Among
the cause s o f th e passio n ar e th e bodil y 'complexion' , whic h predis -
poses th e bod y i n various ways , an d th e particula r bodil y accompani -
ments of the passion whic h characterize that passion. Bu t this does no t
mean tha t th e resultin g state o f min d i s no mor e tha n a n effec t o f th e
bodily changes , a  mer e consciousnes s o f them ; fo r th e bodil y change s
are merely an embodimen t o f the apprehensio n o f good o r evi l seeking
satisfaction. A s Aquina s put s it , 'th e affection s o f th e sou l ar e no t
caused b y changes in the heart , but rathe r caus e them . .. A man doe s
not see k vengeanc e because the bloo d about th e hear t i s inflamed; thi s

396



Melancholia an d Passions , 1643-165 0
is wha t dispose s hi m t o anger , bu t th e ange r itsel f come s fro m th e
appetite o f vengeance'. 65 Gardine r sum s u p th e doctrin e well , notin g
that whil e Aquinas make s bodily changes essentia l t o th e constitutio n
of a  passion , the  sensatio n of  thos e change s is  nowher e sai d to  be
essential t o it s psychical constitution . Aquinas ' 'genera l representatio n
is tha t o f a  proces s o f apprehensio n an d appetit e o n th e on e sid e
resulting i n expressiv e bodily movements o n th e other , the relatio n of
the tw o bein g conceive d i n Aristotelia n term s a s on e o f "form " t o
"matter", s o that th e phenomeno n ma y b e describe d b y either , bu t i s
best described , o f course , b y th e determinin g factor , th e form'. 66

The mos t significan t break with th e Thomis t accoun t o f the passion s
comes i n the wor k o f Vives.67 Vives' conceptio n o f the passion s differ s
significantly fro m tha t o f Aquinas , fo r h e consider s onl y th e mor e
violent emotions to be passions, and the mind does no t so much register
the experienc e a s shar e i n it . I n hi s D e anima  e t vita  (1538) , Vive s
abandons th e distinctio n betwee n concupiscibl e an d irascibl e passion s
and offer s a  differen t classification . Bu t th e ke y featur e o f Vives ' ac -
count fo r ou r purpose s i s the wa y h e make s the intellec t an d th e wil l
into autonomou s facultie s whos e act s ar e mutuall y independent . A s
Levi ha s noted , 'behin d hi s theor y o f th e passion s ther e i s discernible
a breakdow n i n th e traditiona l scholasti c psychology , a  breakdow n
which wa s t o b e complete d b y th e Neostoi c moralist s bu t which , a s
early a s Vives , set s th e stag e fo r th e debate s o f th e moralist s o f th e
following century.' 68 Althoug h th e wil l shoul d b e guide d b y reason ,
which ha s a s it s objec t th e rationall y perceive d good , th e reaso n doe s
not actuall y cause th e wil l t o choos e i n a  particula r way , fo r th e wil l
is essentiall y spontaneous i n it s libert y to choose . A s Levi points out ,
what resulte d wa s no t onl y a  blurrin g of th e distinctio n betwee n th e
passions an d th e virtues , bu t als o a  separatio n o f th e reaso n an d th e
will 'suc h tha t i t i s difficul t t o se e how a n ac t ca n a t th e sam e time be
both rationa l an d free'. 69 Th e ultimat e upshot o f this was tha t th e wil l
and th e reaso n wer e graduall y prise d furthe r apart , s o tha t i n th e
neostoic reviva l of the sixteenth an d seventeent h centuries (o f which we
may tak e Montaign e an d Lipsiu s as early representatives)70 i t began t o
be urge d tha t th e reaso n coul d b e relie d upo n t o th e exclusio n o f th e
will. On e migh t expec t dispute s pursue d alon g clea r neostoi c versu s
Augustinian/Thomist line s t o follo w fro m this , focusin g o n th e ques -
tion o f whether the wil l did or did not pla y a part, but thi s is not wha t
happened. Th e issu e wa s complicate d b y th e fac t that , althoug h h e
regarded the m a s mutuall y dependent , Aquina s ha d defende d a  'real '
distinction betwee n th e intellec t an d th e wil l a s tw o facultie s o f th e
soul, one having the true as its object, the other havin g the good. Ther e
is a  fundamenta l instabilit y o r unclarit y on th e questio n of the relation
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between th e wil l an d reason , an d wha t on e tend s t o fin d o n th e anti -
Stoic sid e in the lat e sixteenth - an d earl y seventeenth-century literature
on th e passions , whethe r scholastic , devotional , o r secular , i s a  basi c
adherence t o a  generall y Augustinian/Thomis t positio n tempere d t o a
greater o r lesse r degre e b y element s draw n fro m Stoicism .

The dee p problem s i n th e literatur e can b e glimpsed b y considerin g
Eustache's Summa  Philosophiae  (1609) . Althoug h thi s wa s no t a s in -
fluential a s th e Tableau  des  passions  (1630 ) o f Coeffeteau , Descarte s
does no t mentio n Coeffeteau , wherea s h e ha d originall y intende d t o
print Eustache' s textboo k alongsid e hi s own Principia  whe n tha t wor k
was a t a n earl y draf t stage . Wha t w e fin d i n bot h Coeffetea u an d
Eustache i s a  shar p distinctio n betwee n th e highe r an d lowe r part s o f
the soul. 71 Eustache holds tha t th e wil l is related t o th e intellec t i n th e
higher par t o f th e sou l a s th e imaginatio n i s relate d t o th e sensitiv e
appetite i n th e lowe r part . Aquina s ha d treate d reason , sense , an d
imagination a s part o f a single cognitive process, bu t th e Stoic tendency
to us e th e ter m 'imagination ' pejoratively , combine d wit h a  mov e t o
think o f imaginatio n a s bein g concerne d wit h knowledg e o f materia l
objects an d reaso n a s bein g concerne d wit h knowledg e o f immateria l
objects (universals , etc.) , ha d a  significan t impac t o n late r scholasti c
thinking; th e imaginatio n becam e insulate d from reaso n an d bega n t o
be treate d a s th e sourc e o f error . Thi s open s u p th e possibilit y o f a n
act o f wil l bein g a t varianc e with th e sensitiv e appetite an d exercisin g
no control ove r it. More generally, what result s is an extremely unstable
amalgam o f elements taken fro m th e Scholasti c traditio n an d Stoicism ,
and th e pric e paid i s a fragmentation o f the sou l which ha s no obviou s
benefits. Thi s opene d th e doo r t o a n abandonmen t o f th e Scholasti c
account i n favou r o f Stoicism , notwithstandin g th e well-know n diffi -
culties with the Stoi c account; for , as Levi remarks, 'as in antiquity, the
great asse t o f Stoi c theor y i s tha t i t restore s unit y t o a  fragmente d
soul'.72

This, then, i s the context withi n which Descarte s wa s writing. Where
the physiolog y o f th e passion s wa s treated , ther e wa s a n almos t irre -
sistible tendenc y t o appl y properl y menta l an d corporea l attribute s
interchangeably, an d eve n t o conceiv e o f anima l spirit s i n a  vitalisti c
fashion; an d wher e th e facultie s wer e treated , ther e wa s a n increasin g
fragmentation o f the sou l o r min d wit h variou s 'lower ' part s blending
into th e corporea l functions . An d thi s occurre d wit h n o discernibl e
improvement i n ou r understandin g o f th e natur e o f huma n affectiv e
states. Descartes' ai m in producing a  systematic accoun t o f the passion s
was mor e tha n anythin g els e to restructur e th e whol e questio n o f th e
affective state s around a  clear understanding of the distinctio n between
mind and body , and o n the basis of such an understanding to formulat e
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the appropriate notio n o f a substantial unio n neede d to accoun t fo r the
source an d natur e o f affectiv e states .

We hav e thre e source s fo r Descartes ' account . Th e firs t i s his corre -
spondence, tha t with Elizabet h being the most important , bu t that with
Chanut, from 164 6 onwards, als o being of significance. Chanut usuall y
acted a s a n intermediar y betwee n Descarte s an d Quee n Christin a o f
Sweden, althoug h ther e i s on e lette r o f importanc e t o Christin a her -
self.73 The secon d i s his Passions de I'dme,  written durin g the winte r of
1645-6, bu t publishe d onl y a fe w weeks befor e his death. Th e thir d i s
the prefac e to Picot' s French translatio n o f the Principia,  th e Principes
de Philosophic,  whic h appeare d i n 1647 .

I indicate d abov e tha t wit h th e resumptio n o f correspondenc e wit h
Elizabeth i n th e middl e o f 164 5 Descarte s move s awa y fro m th e
somatopsychic accoun t tha t h e ha d favoure d earlie r t o on e i n whic h
psychosomatic factor s ar e stressed . I n th e letter s t o Elizabet h tha t I
quoted a t the beginning of Chapter i , fo r example , w e saw him provid-
ing a  psychosomati c treatmen t o f melancholia , whereb y th e min d i s
forced t o concentrat e o n agreeabl e things , thi s havin g th e effec t o f
relaxing the heart an d allowin g free r circulatio n of the blood. This ma y
be a  change i n emphasis rathe r tha n a  change i n position, an d h e doe s
not giv e up th e ide a tha t one' s bodil y dispositio n ma y ai d o r imped e
the will, pointing ou t that an indisposition i n the body may prevent the
will fro m actin g freely. 74 Indeed , h e makes i t clear that what h e ha s i n
mind i s a  reciproca l relatio n betwee n min d an d body :

Bodily healt h an d th e presenc e o f agreeabl e object s greatl y assis t th e min d b y
chasing from i t all the passions whic h partake of sadness and makin g way for those
which partak e o f joy . And , conversely , when th e min d i s ful l o f joy , thi s help s
greatly t o caus e th e bod y t o enjo y bette r healt h an d t o mak e th e object s present
to i t appea r mor e agreeable. 75

In th e Passions,  whic h wa s evidentl y complete d ove r th e winte r o f
i645/6,76 Descartes set s out t o provid e a  comprehensive account o f the
various way s i n which min d an d bod y interact . Th e thre e part s o f th e
text ar e designated b y Descartes himself as providing a  general accoun t
of th e mind/bod y relatio n an d th e genera l natur e o f passion s (Par t I) ,
a classificatio n o f th e passion s (Par t II) , and a n accoun t o f particula r
passions (Par t III), although fro m nea r th e en d o f Part II the discussio n
shifts t o th e moral/therapeuti c question s surroundin g th e passions .

The importanc e o f beginnin g the Passions  wit h a n accoun t o f th e
general question s surroundin g th e mind/bod y relatio n i s brough t ou t
rather wel l b y a  commen t t o Chanu t i n 164 6 tha t th e Principia  doe s
not i n fac t ge t on e ver y far a s regard s morals. 77 On e shoul d remember
that th e projecte d fift h an d sixt h parts o f th e Principia  wer e suppose d
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to b e 'on living beings and on man' respectively. Descartes no w realizes
that ther e i s a  bi g ga p betwee n th e metaphysicall y grounded natura l
philosophy that h e had se t ou t i n the Principia  an d th e kin d o f things
that one needs to establis h to provide an accoun t of human behaviour .
Certainly th e ide a o f a  medically based ethics , which woul d hav e con-
nected th e natura l philosophy o f Part s II , III, an d I V with th e accoun t
of huma n being s in th e projecte d Par t VI , vi a a  consideratio n o f phy -
siology in the projected Part V, no longer looks viable , and i n the 164 7
Preface t o th e Principes,  moral s i s liste d alon g wit h mechanic s an d
medicine a s on e o f th e thre e fundamenta l sciences. 78 Th e foundation s
of moral s n o longe r li e in medicin e (i f they ever did), but rathe r i n a n
account o f th e substantia l unio n o f min d an d body .

A clue to th e orientation of Descartes' whol e approach i s given in his
statement a t th e beginnin g o f th e Passions  tha t h e write s no t a s 'a n
orator, no r a s a  mora l philosopher , bu t a s a  physicis t [physicienY, 79

This means two things . First, his treatment o f the passions i s dependent
upon the metaphysical foundations of natural philosophy se t out i n the
Principia and , i n thi s respect , th e passion s hav e th e sam e ultimat e
foundation a s the two other basic sciences, mechanics and medicine . As
I have already argued, i t is an egregious error t o imagine that Descartes
is maintainin g tha t on e coul d actuall y discove r substantiv e truth s b y
deriving them fro m firs t principles , and thi s hold s fo r th e passion s jus t
as muc h a s fo r natura l philosoph y generally . The firs t principle s pro -
vide a  framewor k withi n whic h th e expositio n o f doctrin e mus t pro -
ceed i f an y systemati c certainty i s t o attac h t o one' s conclusions . So ,
the first point is that, writing as a 'physicien', Descartes is providing an
account o f th e passion s whic h aspire s t o som e degre e o f certainty , i n
contrast t o riva l accounts . Secondly , a s Rodis-Lewi s point s out , i n
saying h e doe s no t writ e a s a  mora l philosopher , Descarte s i s settin g
himself agains t 'thos e fo r who m thi s i s th e poin t o f departure : th e
Stoics sa w i n pathos,  passion, a  pathological  phenomenon , whic h th e
sage was required to quas h in aspiring to apatheia\ so I t is not jus t that
Descartes disagree s wit h thi s accoun t o f th e passions , bu t wit h thi s
whole approach t o them. Unles s one has a  proper understandin g of the
faculties o f the mind, bodily physiology, and how the substantia l union
of min d an d bod y functions , one canno t eve n begin t o investigat e th e
nature o f the passions . Eve n if such an understandin g yielded the con -
clusion tha t th e passion s ar e somethin g tha t mus t b e overcome , th e
Stoics woul d no t b e vindicate d becaus e the y hav e approache d th e
question i n a  completel y wrong-heade d fashion . I t i s temptin g t o
draw a n analog y wit h Descartes ' rejectio n o f th e Aristotelia n accoun t
of perceptio n here : Aristotl e simpl y assume d tha t ou r perceptua l
image mus t resemble th e objec t perceived , and buil t hi s account o f th e
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transmission o f ligh t an d th e physiolog y o f perceptio n aroun d thi s
assumption, instea d o f investigatin g th e optic s an d physiolog y first .
Similarly, th e Stoic s ca n b e accuse d o f attemptin g t o provid e a  mora l
theory o f the passion s withou t an y investigatio n o f their psychologica l
and especiall y thei r physiologica l basis.

Descartes begin s Par t I  o f th e Passions  b y notin g tha t whethe r
something i s called a n actio n o r a  passio n depends simpl y on whethe r
it i s considere d wit h respec t t o th e min d o r th e body , s o th e crucia l
thing i s to star t wit h th e differenc e betwee n th e sou l an d th e body. 81

As w e hav e seen , contemporar y account s o f th e passion s wer e ver y
vague o n th e ke y questio n o f what th e relatio n betwee n th e min d an d
the body is, and in this context Descarte s places himself o n firm ground
by arguing tha t an y serious discussion o f the passion s mus t begi n with
this question : and, o f course, o n hom e ground , fo r hi s account o f bot h
physiology and th e functions of the mind were far more elaborat e than
anything availabl e i n th e contemporar y literature . Abov e all , h e ca n
avoid th e commo n erro r o f thinking o f th e actio n o f the min d o n th e
body a s bein g lik e th e actio n o f on e bod y o n another. 82 Article s 7  t o
16 set out i n a summary way the mechanisti c physiology of L'Homme,
and th e Passions  contai n th e onl y expositio n o f hi s physiolog y pub -
lished i n hi s lifetime . W e ar e the n provide d wit h a  divisio n o f th e
functions o f the sou l int o two : action s an d passions . Action s comprise
volitions whic h eithe r terminat e i n th e soul , a s 'whe n w e wil l t o lov e
God', o r i n th e body , a s whe n w e mov e ou r leg s b y willin g to walk .
They also include those perceptions which have their origi n in the soul ,
as whe n w e reflec t upo n ou r ow n existence . Perception s which hav e
their origin in the body, on the other hand , ar e passions. The treatment
of th e passion s the n proceeds , fro m articl e 2, 1 onwards , i n term s o f
functions o f th e sou l whic h depen d o n it s unio n wit h th e body . Per -
ceptions whic h d o no t deriv e fro m th e sou l itsel f ca n b e caused eithe r
by externa l bodie s actin g upo n us , o r fro m natura l appetite s o f th e
body, suc h a s hunger , whic h w e sense through bodil y organs , o r the y
can b e fel t 'a s i n th e sou l itself , i n whic h cas e n o immediat e cause is
evident.83 These las t ar e the 'passion s o f the soul ' t o whic h Descartes '
account i s devoted , an d h e i s concerne d wit h thei r phenomenolog y
rather tha n thei r causes ; fo r whil e w e ma y b e deceive d abou t thei r
causes—they may b e experienced whether w e ar e awak e o r asleep , for
example—we canno t b e deceive d abou t thei r existenc e o r specifi c na -
ture.84 They ar e defined a s being 'caused, maintained, an d strengthene d
by a  movemen t o f the spirits' , and tak e th e for m o f 'excitations o f th e
soul', a s d o volitions ; but , unlik e volitions , the y d o no t hav e thei r
source i n th e soul . Article s 3 0 to 4 7 the n provid e a psychophysiolog y
of th e sou l in term s o f Descartes ' doctrin e that th e pinea l gland i s the
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seat o f th e soul , muc h alon g th e line s o f L'Homme.  Tw o feature s of
this accoun t ar e wort h noting . First , i n articl e 3 6 h e explain s ho w
different passion s ca n aris e i n differen t peopl e wh o ar e apparentl y
stimulated i n th e sam e way . Clearl y an y treatmen t o f th e passion s i s
going t o hav e t o accoun t fo r wha t w e migh t cal l difference s i n tem -
perament. Bu t the explanator y valu e of hi s accoun t i s minimal, t o sa y
the least , for he simply translates differences i n response int o difference s
in the dispositio n o f the brain . The ide a i s that th e spirit s ar e reflecte d
differently i n differen t peopl e dependin g o n th e initia l dispositio n o f
their brain , an d henc e pinea l gland , somethin g whic h result s i n differ -
ent responses. 85 Here, the poverty o f Descartes ' tennis-racque t accoun t
of th e actio n o f the pinea l gland , whereb y it act s simpl y by redirecting
animal spirit s a t differen t angle s depending o n it s disposition , i s clear.

Second, i n articl e 4 7 h e use s th e doctrin e o f th e pinea l glan d bein g
the sea t o f the sou l to undermin e th e prevalen t accoun t o f the passion s
in term s o f a  conflic t betwee n highe r an d lowe r part s o f th e soul :
All th e struggle s tha t peopl e customaril y imagine betwee n th e lowe r par t o f th e
soul, whic h i s calle d sensitive , an d th e highe r o r 'rational ' part , o r betwee n th e
natural appetites an d the will, just consist in the opposition betwee n the movements
which the body, by its spirits, and the soul, by its will, tend to excite simultaneously
in th e gland . Fo r ther e i s onl y a  singl e sou l i n us , an d thi s sou l ha s withi n itsel f
no diversit y of parts ; on e an d th e sam e sou l i s sensitiv e an d rational , an d al l it s
appetites ar e volitions. 86

The conflict s tha t w e experienc e are , then , conflict s betwee n th e sou l
and th e body , fo r ther e is no sens e in which the y can b e either conflicts
between highe r an d lowe r part s o f th e soul , o r conflict s betwee n dif -
ferent power s o f th e soul . Th e spirit s ca n mov e th e pinea l glan d i n a
particular way , stimulatin g a  desir e fo r something , an d whil e th e wil l
cannot hal t this directly, it can represent object s to itsel f s o vividly that,
by th e principl e o f association , th e cours e o f th e spirit s wil l gradually
be halted . I n thes e circumstance s th e sou l wil l b e impelle d 'almos t
simultaneously' both t o desire and not to desire the same thing ; bu t the
'almost' is important, an d thi s will not b e a genuine conflict i n the soul .
A paralle l case occurs i n the body , when the passion s caus e the organ s
or limb s t o ac t i n a  certai n way , an d th e sou l attempt s t o sto p this ,
causing conflic t in th e body . What i s required i n bot h case s i s mastery
of one's passions, whic h derive from 'fir m an d determine d judgements'.87

There i s no questio n o f usin g on e passio n t o offse t another , an d eve n
less of trying to liv e without passions : they are crucial for fortifyin g an d
sustaining individua l acts o f will , an d thos e wh o hav e n o inclinatio n
for th e passio n o f wonder , fo r example , ar e 'usuall y ver y ignorant'.88

Part II of the Passions  deals with their classification. The basi s for this
is different fro m tha t of a writer like Aquinas, who attempt s to provide
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a systemati c genealog y i n term s o f a n accoun t o f primitiv e passion s
from whic h other s ca n b e derived . Moreover, rejectin g any distinctio n
between part s o f th e soul , Descarte s reject s th e distinctio n betwee n
concupiscible an d irascibl e appetite s whic h depend s o n this , thereb y
removing the basi s of the traditiona l classifications. 89 Althoug h he lists
six primitive passions—wonder , love , hate , desire , joy , and sadness —
and although , except for the first, these are part of the standard scholasti c
listing, Descarte s takes a  thoroughly functiona l approach , fo r the basis
for identifyin g passion s i s in term s o f the importanc e thei r perceivable
objects hav e fo r us , ho w muc h difficult y w e hav e i n obtainin g them ,
whether the y are harmfu l o r o f benefi t t o us , and s o on. Moreover , th e
full listing—a s opposed t o the six primitive passions—is explicitly open-
ended, fo r there are, Descartes tells us, an indefinit e number o f passions.

In th e cours e o f hi s discussio n o f jo y an d sadnes s i n th e Passions,
Descartes introduce s a n important distinctio n betwee n jo y and intellec-
tual joy, and sadness and intellectua l sadness. Intellectual joy and sadness
are not passion s properl y speaking , for they 'come into th e sou l b y the
action o f th e sou l itself' 90 an d no t b y th e actio n o f th e body . I n th e
Principia, Descarte s ha d mentione d that , when w e hear goo d news , 'i t
is firs t o f al l th e min d tha t make s a  judgemen t abou t i t an d rejoice s
with tha t intellectua l joy which occur s withou t an y bodil y disturbanc e
and which , fo r that reason , th e Stoic s allowe d th e wise man t o experi -
ence'.91 Such 'inner excitations', 92 as Descartes call s them, com e t o play
an increasingl y importan t rol e a s th e Passions  progresses , an d a t th e
end o f Par t I I h e introduce s a  fulle r accoun t o f thei r nature :

Here I  shall merely add on e further consideratio n which , I  believe, helps to prevent
us fro m sufferin g an y discomfor t fro m th e passions . Thi s i s tha t ou r well-bein g
depends principall y upon inne r excitation s whic h ar e excite d i n th e sou l onl y b y
the sou l itself . I n thi s respec t the y diffe r fro m th e passion s o f th e soul , whic h
invariably depen d o n som e movement o f the spirits . Althoug h thes e excitations of
the sou l ar e ofte n joine d with thos e passion s whic h ar e simila r to them , the y ma y
also frequentl y b e foun d wit h others , an d the y ma y eve n originat e i n thos e t o
which the y ar e opposed . Fo r example , when a  husban d mourn s hi s dea d wife , i t
sometimes happens that he would b e sorry t o se e her brough t t o lif e again . I t may
be that hi s heart is constricted b y the sadnes s excited i n him b y the funera l displa y
and b y the absenc e of a person to whos e company h e was accustomed . An d i t may
be that som e remnant s of love or pit y occur i n hi s imagination and dra w genuin e
tears fro m hi s eyes , in spit e o f th e fac t tha t h e feel s a t th e sam e time a  secre t joy
in hi s innermos t soul , an d th e excitatio n o f thi s jo y ha s suc h a  powe r tha t th e
concomitant sadnes s an d tear s ca n d o nothin g t o diminis h it s force . Again , when
we rea d o f strang e adventure s i n a  book , o r se e them represente d o n stage , thi s
sometimes arouse s sadness i n us , sometime s joy , or love , o r hatred , an d generall y
any o f the passions , depending on whic h objects are presente d to ou r imagination.
But alon g wit h thi s w e hav e pleasur e o f feelin g the m arouse d i n us , an d thi s
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pleasure is an intellectual joy which can jus t a s easily originate in sadness as in any
of th e othe r passions. 93

Here Descarte s begin s t o sho w som e influenc e o f neostoicism , fo r h e
goes o n t o tel l u s that suc h inner excitation s affec t u s more intimately
than th e passions, and hence , so long as our sou l always has the means
of happines s withi n itself , anythin g external i s powerless t o har m it. 94

At thi s point , consideration s o f th e physiolog y o f th e passion s reced e
into the background , a s ethical questions ar e construed i n terms of the
true worth o f things, which th e passions exaggerate i n one direction o r
the other . Th e traditiona l contras t betwee n reaso n an d passio n no w
appears a s a  contras t betwee n a n inne r excitatio n an d a  passion . So ,
for example , i n a  lette r t o Chanu t o f i  Februar y 1647 , Descarte s
distinguishes betwee n 'th e lov e which i s purely intellectua l or rationa l
and th e lov e whic h i s a  passion'. 95 Th e forme r consist s i n th e move -
ment o f th e wil l tha t accompanie s th e knowledg e tha t a  goo d i s pos -
sessed, the latte r i n the experienc e o f possessing th e good . Intellectua l
love is clear, love as a passion confused. 96 Ou r judgemen t of the worthi -
ness o f th e objec t determine s th e degre e o f ou r intellectua l emotion ,
whereas th e exten t o f the passio n depends on ou r degre e of esteem for
the object . Since the secon d mus t b e proportiona l t o th e first , i t i s th e
intellectual o r rationa l versio n o f th e emotion , th e 'inne r excitation' ,
that provide s th e ke y to ho w w e shoul d behave .

The direction and regulation o f the passions enables us to live a good
life: 'good ' bot h i n th e sens e of bein g ethical and i n th e sens e of being
fulfilling, fo r th e tw o ar e inseparabl e i n Descartes ' account . Consider ,
for example , hi s discussion of generosity, probably the mos t importan t
concept i n Descartes ' ethics . Althoug h th e wor d generosite  ha d muc h
the same core meaning in ordinary seventeenth-century French as it has
for us , th e Frenc h moralist s ha d adde d a  connotatio n o f nobility , an d
generosite i s ver y clos e t o th e notio n o f gloire  defende d i n th e per -
sonalist ethic s o f Balzac , Corneille , an d others , i n par t a s a n attemp t
to elaborat e a  true gentilhomme  morality. Descarte s defines generosit y
as follows :

I believe that true generosity, which causes a man t o esteem himself to th e greatest
degree whic h i s legitimate, consists solel y in this : partl y in hi s understandin g tha t
there i s nothing which truly belongs to hi m excep t hi s free contro l o f his volitions ,
and th e onl y ground s fo r prais e o r blam e ar e tha t h e use s i t wel l o r badly ; an d
partly i n hi s feelin g withi n himsel f a firm and constan t resolutio n t o us e i t well —
that is , never to as k the wil l to undertak e and carr y out whateve r h e judges to b e
the best . T o d o thi s i s to pursu e virtue perfectly. 97

In othe r words , i t i s ultimatel y ou r degre e o f self-estee m whic h wil l
determine th e wort h o f wha t w e do . Henc e th e importanc e o f th e
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therapeutic aspect s o f Descartes ' mora l programme , suc h a s thos e se t
out i n the lette r to Elizabet h in the lette r o f the middl e of 1645 , which
recommends exercises for ridding oneself of melancholia—the afflictio n
of those drawn to intellectual reflection—by 'directin g the imagination'.98

In Searc h o f Peace , 1646-164 9

Descartes' closes t corresponden t fro m the middle of 1644 onwards wa s
Elizabeth, an d i t i s with he r tha t h e share d th e result s i n man y o f hi s
intellectual endeavours : indeed , i t i s t o som e exten t becaus e o f he r
great interest i n the matte r tha t he pursues the passions s o assiduously .
As w e hav e seen , h e suffere d greatl y fro m tirednes s afte r returnin g
from Pari s i n 1644 , an d hi s rat e o f wor k seem s to hav e slowe d con-
siderably. Afte r th e completio n o f the Principia  i n the middl e of 1644 ,
much o f Descartes ' intellectua l effort s wer e directe d toward s develop -
ing a  theory o f the passions , bu t h e did continu e t o pursu e researc h in
botany, anatomy , an d physiolog y a t leas t u p unti l 1648 , thi s materia l
presumably forming the basi s for the projected Par t V of the Principia.

The beginnin g of his interes t i n botany ca n b e dated t o 1639 , whe n
he wrote t o Mersenn e thanking him fo r the offe r o f some seeds, adding
that h e knew the y would b e available at th e Leide n botanica l garden s
but that the seeds had not ripene d there an d the time to so w them ha d
arrived; he also asks for a  plant catalogue o f the Jardin Royal in Paris,
saying h e coul d sen d th e catalogu e o f the Leide n botanica l garden s i n
exchange." Unfortunately , we hav e n o recor d o f hi s work i n botany ,
and i t i s unclear ho w fa r hi s interes t extended . Th e stud y o f anatom y
is something he pursued from 162. 9 onwards, an d we have some record s
of hi s anatomica l observation s betwee n 162, 9 an d i648. 100 Thi s indi -
cates extensive dissection o f cows, calves , sheep , and t o a  lesse r exten t
fish. Fo r obviou s reasons , h e ha d a  grea t interes t i n th e hear t an d
vascular system , seeking , amongs t othe r things , a  connectio n betwee n
the pulmonar y arter y an d th e aorta , whic h h e faile d t o find. 101 Ther e
is als o evidenc e o f extensiv e wor k o n th e oesophagus , stomach , an d
intestines.102 As regards physiology, as well as some writings o f doubt -
ful provenance, 103 we have a short unfinishe d treatis e called La Descrip-
tion du  Corps  Humain. 104 Thi s wa s writte n i n th e winte r o f 1647/8 ,
and Descarte s tell s Elizabet h tha t i t i s a  rewritin g o f wor k h e ha d
started twelv e or thirtee n year s ago—that is , L'Homme—and tha t th e
original wor k fel l int o th e hand s of 'others , who transcribe d i t badly' ,
a clear referenc e t o Regius. 105 The Description  wa s abandone d earl y in
1647, because of the detaile d research that woul d hav e been needed to
develop a n adequat e accoun t o f th e earl y developmen t o f animals, 106
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but five parts ar e extant : a n introduction , a  sectio n o n th e hear t an d
the circulatio n o f th e blood , a  sectio n o n nutrition , a  sectio n o n th e
formation o f blood , heart , lungs , an d nerve s i n th e foetus , an d finally
a sectio n concentratin g o n th e formatio n o f vein s an d arteries . Onl y
the las t tw o part s contai n materia l tha t goe s beyon d L'Homme,  fo r
although Descarte s ha d ha d a  long-standin g interes t i n th e formatio n
of th e foetus , h e ha d no t attempte d t o incorporat e an y materia l i n
L'Homme. H e wa s certainl y familia r wit h Fabricius ' treatis e o n th e
formation o f the eg g and th e chick , De formatione  ovi  e t pulli  (162,1) ,
and i n a  lette r t o Mersenn e o f 2 , Novembe r 164 6 h e tell s hi m tha t h e
first rea d i t 'mor e tha n fiftee n year s ago'. 107 Th e record s o f hi s ana -
tomical researc h record quit e extensive experiments o n the evolution of
the chic k i n th e egg, 108 wit h Descarte s openin g thirt y egg s a t variou s
stages afte r incubatio n an d notin g th e stag e o f development . Hi s
embryological researc h woul d see m t o hav e bee n confine d exclusively
to chic k embryos , however , an d i t i s not surprisin g that h e fel t over -
whelmed b y the amoun t o f research h e would hav e to d o i f he was t o
present a n accoun t o f foeta l developmen t that had an y claims to bein g
comprehensive.

This wor k wa s done agains t the backgroun d o f tiredness, continuin g
attacks fro m Protestan t theologian s and , i n August 1646, the perman -
ent departur e o f Elizabet h fro m th e Netherlands . Elizabeth' s famil y
suffered a  blo w i n November 164 5 whe n he r brothe r Edwar d marrie d
Anne d e Gonzague , a  siste r o f the Quee n o f Poland, an d converte d t o
Catholicism a s a  preconditio n o f th e marriage . He r mothe r was , a s I
have alread y mentioned , a  symbo l o f th e Protestan t caus e i n Europe ,
and Princes s Elizabeth too k th e matte r ver y muc h t o heart , writin g t o
Descartes i n impassione d tones. 109 Descartes ' repl y is undiplomatically
diplomatic: tha t i s to say , whil e sh e wrot e t o Descarte s fo r sympath y
and (perhap s unreasonably ) suppor t i n thi s tim e o f need , hi s repl y
coolly considers the pros an d cons o f conversion, telling her not t o take
the matter s o seriously, and giving the strong impressio n that i t actually
matters ver y littl e whethe r on e espouse s th e Protestan t caus e o r th e
Catholic one. 110 An d i t i s jus t possibl e tha t thi s i s no t merel y his wa y
of tryin g t o tak e th e hea t o f th e issue , bu t hi s considere d vie w o f
denominational quarrels . In any event, she was not t o writ e t o hi m for
another five months, whic h ma y have reflected he r annoyanc e wit h hi s
response. B y the tim e sh e di d star t correspondin g again , he r family ,
no strange r t o turmoil , wa s i n on e o f the greates t tha t i t eve r faced . A
French office r name d L'Espina y had boaste d tha t he had seduce d bot h
her mothe r an d he r sister , Louise-Hollandine , an d he r brothe r Phili p
impulsively challenge d hi m t o a  duel . Th e due l wa s i n fac t calle d of f
at th e las t minute , but th e nex t da y Phili p stabbed L'Espinay to deat h
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in the marke t place. Elizabeth took Philip' s side , but he r mother woul d
not liste n an d eve n suspected he r o f complicity . Th e famil y effectivel y
came apart , Phili p fleein g Th e Hagu e neve r t o return , an d Elizabet h
being banishe d t o Berlin. 111 A t he r request , Descarte s visite d he r im -
mediately befor e her departur e o n 1 5 Augus t 1646 , the las t tim e they
were eve r to se e each other . The y continue d t o correspon d regularly ,
and the letters discuss a range of thinkers from Socrate s to Machiavelli ,
for who m Descarte s show s a  grudgin g respect , concedin g tha t th e
constraints o f justice are differen t i n the cases of sovereigns and private
individuals.112

The period afte r Elizabeth' s departure was a difficult on e for Descartes ,
and i n Ma y 164 7 h e wrot e t o he r sayin g tha t h e wa s travellin g t o
France an d ma y hav e t o remai n ther e fo r som e time , bu t h e woul d
definitely retur n befor e th e winter . H e continues :
For th e lette r tha t I  have receive d fro m you r highnes s leads m e t o hop e tha t yo u
will retur n t o Th e Hagu e toward s th e en d o f th e summer . Indeed , I  may tel l you
that thi s i s the chie f reaso n wh y I  would prefe r t o liv e i n thi s countr y tha n an y
other. A s fo r th e peac e I  ha d previousl y sought here , I  forese e tha t fro m no w o n
I ma y no t ge t as much o f tha t a s I would like . For I  have not ye t received al l the
satisfaction tha t i s du e t o m e fo r th e insult s I  suffere d a t Utrecht , an d I  se e tha t
further insult s [fro m Reviu s and others ] ar e o n th e way . A  troo p o f theologians ,
followers o f scholastic philosophy , see m to hav e formed a league i n an attemp t t o
crush m e b y thei r slanders. 113

The 'furthe r insults ' Descarte s mentione d ha d bee n catalogue d i n a
letter to the Curators o f the University of Leiden only six days earlier,114

where h e complain s o f bein g accuse d o f 'atheism ' i n a  publi c dispu-
tation hel d there .

Descartes' sta y i n Franc e was marre d b y the deat h o f Mydorg e an d
the illnes s of Mersenne , bu t h e me t with Gassend i an d Hobbes , prob -
ably a t th e Pari s hom e o f th e Marques s o f Newcastle , an d sinc e h e
subsequently becam e reconcile d wit h bot h o f the m i t i s possibl e tha t
this meeting was beneficial. He was also introduced to the young prodigy,
Pascal, with whos e essa y o n coni c section s (writte n a t th e ag e o f 16 )
Descartes was familiar . Unfortunately Descartes' ol d adversary Roberval
was present a t the meeting, and sinc e Pascal had a  high fever, Roberval
did most of the talking , much to Descartes ' fury . A  second meeting was
more successful , however , an d i t wa s probabl y a t thi s meetin g tha t
Descartes suggeste d t o Pasca l a n experimen t t o decid e betwee n
Torricelli's theor y o f atmospheri c pressure , which postulate d th e pos -
sibility of a vacuum, and hi s own plenu m account.115 Pascal carried out
the experimen t with hi s brother-in-la w o n 1 9 Septembe r 1648 , carry -
ing u p th e Pu y d u Dom e tw o glas s tube s o f mercury inverted i n baths
of mercury , and notin g the rai l o f th e mercur y with increase d altitude.
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Descartes returne d t o th e Netherland s i n Septembe r 1647 , accom -

panied b y his old frien d Picot , wh o staye d wit h Descarte s a t Egmond -
Binnen throughout th e winter. Durin g the winter he must hav e worke d
on hi s respons e t o Regius , th e Notae  i n Programma,  which appeare d
at the beginning of 1648. Descartes had dissociate d himsel f from Regius '
Fundamenta i n the preface t o the Principes, and Regius responded swiftl y
by publishing a  broadshee t settin g ou t i n the for m o f numbered these s
the point s o f disagreement . This broadshee t appeare d towards th e en d
of 1647 , an d Descarte s responde d immediately , reprintin g i t alongside
his own replie s to eac h o f the theses . I  have already indicated tha t th e
central issu e i n disput e i s th e nee d fo r a  metaphysica l groundin g o f
natural philosophy , Regius ' Fundamenta  representin g th e kin d o f
presentation o f natura l philosoph y tha t Descarte s ha d pursue d befor e
the 163 3 condemnatio n o f Galileo , an d th e Principia  representin g th e
kind o f presentatio n tha t h e though t necessar y i n th e wak e o f tha t
condemnation. Th e mai n thrus t o f the Notae  i s consequently take n u p
with showin g how , lackin g the requisit e metaphysica l grounding , i t is
impossible to avoi d confusion . On e question tha t was at issu e was that
of innate ideas, and Descarte s offer s a n interesting glos s on this doctrine .

In looking a t Meditation 3, 1 said that Descartes woul d subsequently
treat wha t h e refer s t o a s 'adventitious ' idea s a s bein g i n som e sens e
innate. Suc h a  treatmen t i s offered i n the Notae.  Regius ' twelft h thesi s
had bee n tha t 'th e min d ha s n o nee d o f ideas , o r notions , o r axiom s
which ar e innate ; it s facult y o f thinkin g i s al l i t need s fo r performin g
its ow n acts'. 116 Descartes ' respons e i s interesting: he almos t seem s t o
concede th e point , althoug h h e represent s th e matte r a s bein g a  con -
fusion o n Regius ' part , maintainin g tha t

the author' s disagreemen t with m e seem s to b e merely verbal. When h e say s tha t
the min d ha s n o nee d o f ideas , o r notions , o r axiom s whic h ar e innate , whil e
admitting tha t th e mind has the power o f thinking (presumably natural o r innate),
he i s plainly asserting the sam e thing a s I , though verball y denying it . I  have never
written o r judge d tha t th e min d require s innate ideas qua somethin g distinc t fro m
its facult y o f thinking . I  did , however , observ e tha t ther e wer e certai n thought s
within m e whic h neithe r cam e t o m e fro m externa l object s no r wer e determine d
by m y will , bu t whic h cam e solel y fro m th e powe r o f thinkin g withi n me ; an d I
applied the term 'innate ' [t o these]. . . . The sens e here is the sam e as that in which
we sa y that generosit y is innate in certain families , o r tha t certai n disease s such as
gout o r stone s ar e innat e in others ; i t i s not tha t th e babie s o f suc h familie s suffe r
from thes e disease s i n thei r mother' s womb , bu t jus t tha t the y ar e bor n wit h a
certain dispositio n o r facult y t o contrac t them. 117

Then h e proceeds t o rebu t th e conclusion tha t Regius had draw n fro m
his twelft h thesis , namely that 'al l commo n notion s tha t th e min d ha s
engraved in i t originate from observatio n of things or verbal instruction'.
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It i s in hi s respons e t o thi s tha t Descarte s advocate s a  muc h broade r
conception o f wha t i s innate :

If w e bea r i n min d full y th e scop e o f ou r senses , an d wha t i t i s precisel y tha t
reaches our facult y o f thinking by way o f them, we mus t admit that i n no cas e ar e
the idea s o f thing s presente d t o u s b y th e sense s jus t a s w e for m the m i n ou r
thinking. So much s o tha t ther e i s nothing i n our idea s which i s not innat e to th e
mind, o r facult y o f thinking , excep t onl y thos e circumstance s whic h pertai n t o
experience, such as the fac t that we judge that this or that idea which we now have
present t o ou r though t i s to b e referre d t o certai n extraneou s things . Thi s i s no t
because thes e extraneou s thing s transmitte d th e idea s themselve s t o ou r mind s
through th e organ s o f sense , bu t becaus e they transmitte d somethin g whic h gave
the mind , at tha t ver y moment, occasio n to for m thes e ideas, by means of a facult y
innate t o it . Fo r nothin g reache s ou r min d fro m externa l object s throug h th e
organs o f sens e excep t certai n corporeal motions , a s ou r autho r himsel f assert s in
article nineteen , i n accordanc e wit h m y ow n principles . Bu t neithe r th e motion s
themselves no r th e figure s arisin g fro m the m ar e conceive d b y u s exactl y i n th e
shape they take in the sense organs, as I have explained at length in my Dioptrique.
Hence i t follow s tha t th e ver y idea s o f th e motion s an d shape s ar e themselves
innate in us. The idea s of pains, colours , sounds , and th e lik e must b e all the mor e
innate if , on th e occasio n o f certain corporea l motions , ou r min d i s to b e capable
of representin g them t o itself , for there is no similarit y between these ideas and th e
corporeal motions. 118

The contex t i s rathe r importan t here . Descarte s doe s no t see m t o b e
talking i n this passage abou t innat e ideas so much as an innate capacit y
or dispositio n t o hav e certain ideas . Som e o f these idea s tha t w e hav e
an innat e capacit y fo r ma y b e innate ideas , bu t som e see m to b e what
he had called adventitious ideas in Meditation 3  and elsewhere . Descartes
is notoriousl y imprecis e abou t ho w w e shoul d conceiv e o f ideas —
whether the y themselve s ar e disposition s o r acts , ho w w e distinguis h
them from thei r prepositional content, eve n whether the y are mental o r
physical. H e simpl y doe s no t see m much bothere d b y these questions ,
questions whic h fo r hi s successors were often the ke y ones.119 But there
does see m t o b e a  crucia l distinctio n t o b e mad e her e betwee n ou r
innate dispositio n t o hav e innat e idea s an d ou r innat e dispositio n t o
have adventitiou s ideas . Actually , the latte r i s somethin g o f a  misno -
mer, for what i t seems to amoun t t o i s an innate disposition t o respon d
to sensor y stimul i in a  particular way—b y perceiving a colour , hearin g
a sound , experiencin g a  pain , etc . Clearl y on e coul d hav e such innat e
sensory disposition s withou t innat e idea s o f God , o r o f th e essenc e o f
matter, mind, an d triangles . Indeed , th e min d prope r doe s no t see m to
be a t al l relevan t t o th e exercis e o f thes e disposition s o r capacities : i f
I see something a s bein g red, thi s i s not becaus e of som e voluntar y ac t
of the wil l or som e intellectual act on my part . I can, o f course, exercise
my judgement and as k whether the surface s o f bodies are really overlaid
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with colour , a s they appear , bu t thi s i s a quit e separat e matter . Innat e
sensory disposition s see m to b e part o f ou r cerebra l physiology, an d I
cannot se e any reason wh y animal s should no t hav e such dispositions ,
in Descartes ' view . There i s no reason , fro m anythin g Descartes says ,
to thin k tha t the y d o no t hea r sound s o r se e colours, bu t i n orde r t o
do this they would need to be 'fitted out ' in the requisite way. And here
we ar e bac k wit h th e them e o f th e firs t chapte r o f Le  Monde,  wher e
the questio n wa s raise d o f the relatio n betwee n th e causal-mechanica l
process that occurs in perception an d the cognition tha t results fro m it :
that is , the question of how perceptual information can be grasped an d
represented suc h tha t perceptua l cognitio n result s fro m thi s causal -
mechanical process. I n the earlier account o f this question, we saw that
there is a need for the person or automaton t o be fitted out with appro -
priate physiolog y i f i t i s to respon d t o a  sensor y stimulu s i n an y wa y
that ca n b e called cognitive; an d w e also sa w that, provided question s
of one' s awarenes s of one's cognitive states is not raised , nothing mor e
than th e appropriat e physiolog y i s needed.

The othe r mai n source o n Descartes ' though t a t thi s tim e is a record
of an interview with Fran z Burman, a 2,o-year-ol d studen t activ e in th e
circle o f youn g Cartesian s a t Leiden 120 who , o n 1 6 Apri l 1648 , cam e
to din e with Descartes , elicitin g a respons e o n variou s passages i n hi s
writings an d notin g dow n Descartes ' comments . Fou r day s late r h e
solicited the help of his friend Johannes Clauberg 121—-a 'third-generation'
Cartesian, bein g a pupil of Johannes d e Raey, who wa s i n turn a  pupi l
of Regius—i n writin g ou t a  ful l recor d o f th e interview . Despit e th e
fact i t was t o remai n unpublishe d and indee d unknow n fo r 25 0 years ,
the documen t i s invaluable, for Descarte s i s very forthcoming and ver y
concerned to clarif y hi s general position, and Burma n came along well-
prepared an d show s n o hesitatio n i n pressin g Descarte s o n a  numbe r
of points. Consequently , while no ne w material is presented in the con -
versation, we do get Descartes' ow n overvie w of his published writings .
The principa l topi c o f discussio n i s metaphysics , althoug h Descarte s
pointedly avoid s an y theologica l topic s an d make s i t clea r tha t meta -
physics is really only a prelude to the really important business , natural
philosophy.122

Almost immediately after th e interview with Burman , Descartes trav -
elled t o Franc e again. 123 I t wa s becomin g increasingl y clear tha t Eliza -
beth was not going to return to the Netherlands, and Descartes' thought s
were turning to France . During his previous visit his friend s ha d pu t i n
train a  petition to th e king to gran t Descarte s a  royal pension o f 3,000
livres. Hearin g h e ha d bee n grante d th e pension , h e returne d i n Ma y
1648, perhap s expectin g the kin d o f recognitio n that h e believe d du e
to him , a  recognitio n not forthcomin g i n the Netherlands . He di d no t
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stay wit h Picot , bu t too k a  grande r an d mor e centra l residence , indi -
cating perhap s tha t h e no w intende d remainin g i n Paris . Hi s timin g
could no t hav e bee n worse , however , fo r th e Frond e wa s beginning ,
and th e cit y wa s i n a  stat e o f near-revolution . H e wrot e t o Chanu t
shortly afte r arrivin g in Paris that he would soon return 'to the innocence
of th e deser t tha t I  left , wher e I  was muc h happier'. 124 H e ha d himsel f
to pu t u p a  considerabl e su m fo r th e documen t grantin g hi m th e
pension,125 which he never received—something he may have predicted,
if onl y becaus e o f th e hug e government financia l defici t tha t wa s on e
of the factors behind the Fronde. He was full y reconcile d with Gassend i
during this trip, bu t hi s old friend Mersenn e was o n his death bed , and
Roberval wa s houndin g him . Pico t entreate d hi m t o sta y o n a  littl e
longer, an d h e move d int o Picot' s hous e fo r a  shor t time , bu t th e
barricades went u p i n the street s on z 6 Augus t an d h e returned t o th e
Netherlands th e nex t day . Si x months late r h e wrot e i n a  bitte r lette r
to Chanu t tha t h e went t o Pari s as someone whos e friend s ha d invited
him t o dinner , bu t 'o n arrivin g I found thei r kitche n i n chaos an d th e
kettle overturned ; thi s i s why I  lef t withou t sayin g a word s o as not t o
increase thei r grievance', 126 an d shortl y afterward s h e tell s Chanut :

But wha t disguste d m e mos t i s that non e o f the m showe d an y sig n o f wishing t o
know an y part o f me other than my face. S o I came to thin k that they only wanted
to hav e me in France as one would an elephan t or a  panther, becaus e of it s rarity ,
not a s somethin g tha t migh t b e o f use. 127

In the twelve months betwee n his return t o Egmon d an d hi s departure
for Swede n in August 1649, Descarte s caugh t u p wit h hi s correspond -
ence, an d a s wel l a s letter s on th e passion s betwee n Descartes , Eliza -
beth, Chanut , an d Christina , ther e i s a  particularl y importan t se t o f
exchanges wit h Henr y Mor e o n topic s i n metaphysic s an d natura l
philosophy which , a s w e hav e alread y seen , rais e problem s wit h
Descartes' identificatio n o f matte r an d extension . More' s accoun t i s
interesting becaus e a t thi s time h e was ver y attracted t o Cartesianism ,
and wha t h e tries to d o i s to reformulat e Cartesian natura l philosoph y
in mor e intuitivel y plausible metaphysical terms. Th e thrus t o f More's
objection t o Descartes ' dualis m i s tha t i t i s impossibl e t o understan d
how a  purel y spiritua l soul—somethin g whic h b y Descartes ' accoun t
has no extension whatsoever—ca n be joined to a  purely material body ,
that is , t o somethin g tha t i s nothing bu t extension . I s i t no t bette r t o
assume, More asks , tha t th e soul , though immaterial , is also extended ;
indeed that everything , even God, i s extended?128 How otherwis e coul d
He b e present i n the world ? Having argue d that th e concep t o f exten -
sion cannot b e used for the definitio n o f matter, since i t is too wid e an d
embraces bot h bod y an d spirit , both o f whic h ar e extended , albei t in
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a differen t manner , Mor e suggest s secondl y tha t matter , bein g neces -
sarily sensible , should b e define d onl y b y it s relatio n t o sense , that is ,
by tangibility . Bu t i f Descarte s insists , a s h e does , o n avoidin g al l
reference t o sens e perception , the n matte r shoul d b e define d b y th e
impenetrability which i t possesses an d whic h mark s i t ou t fro m spirit .
Spirit, thoug h extended , i s freel y penetrabl e an d canno t b e touched .
Thus spiri t an d bod y ca n co-exis t i n th e sam e place , an d o f cours e
two—or an y numbe r of—spirit s ca n hav e th e sam e identica l locatio n
and 'penetrate ' eac h other , wherea s fo r bodie s thi s i s impossible . Th e
key thing that More want s to avoid here is the Cartesian geometrizatio n
of being , an d t o maintai n th e classica l distinctio n betwee n space  an d
things i n space.  Thes e latte r ar e thing s actuall y moving i n spac e an d
not merel y relatively to on e another ; the y are things tha t occup y space
in virtue of a  specia l and prope r qualit y or force—impenetrability—b y
which the y resist each other an d exclud e each other fro m thei r 'places' .

Descartes canno t accep t suc h a  metaphysica l reconstruction becaus e
of hi s hydrodynamic model of the cosmos , whic h requires solid bodies ,
such a s planets , to b e embedded i n a  flui d whic h carrie s them alon g in
a vortica l motion . The doctrine o f the plenum is designed to secure this
at a  metaphysica l level , an d th e heliocentris m tha t Descartes ' mode l
brings wit h i t i s disguised by a  correlativ e metaphysical doctrine, tha t
of th e relativit y of motion , whic h constrain s u s t o maintai n tha t con -
tiguous bodies , rathe r tha n purel y spatia l co-ordinates , provid e th e
reference fram e fo r motion. Wha t i s interesting about More' s respons e
is that it  is an example of one form of rapprochement betwee n Cartesian
physics an d doctrine s o f matte r an d spac e tha t on e associate s mor e
with traditional atomism (compar e More's criticisms, for example, with
those of Gassendi in the fifth set of objections to the Meditationes). An d
what i s important abou t traditiona l atomis t conception s her e i s not s o
much thei r metaphysica l credentials, bu t th e eas e with whic h atomis m
fits int o th e kinemati c approac h t o physic s whic h Galileo , Huygens ,
and Newto n pursue d s o brilliantly , but whic h Descarte s ha s s o much
difficulty i n comin g t o term s with .

The Mov e t o Swede n

At th e en d o f Jun e 1648 , Elizabet h wrot e t o Descarte s tha t sh e ha d
been plannin g t o mak e a  tri p t o Swede n wit h th e Dowage r Quee n of
Sweden, Marie-Eleonora , bu t th e proposa l ha d com e t o nothing. 129

This was not the first time the topic of Sweden had come up in Descartes'
letters, an d Elizabet h refers rathe r cryptically to 'y°u t friend ' (Chanut )
and 'th e perso n t o who m h e give s you r letters ' (Quee n Christina). By
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this tim e Descarte s ha d establishe d fir m relation s wit h th e Swedis h
court. Chanut had been appointed a s a minister of France to the Swedish
court i n 1645—h e was to becom e the French ambassador t o Swede n in
October i649 130—and Descarte s had know n hi m since 1644 , probably
through hi s brother-in-law, Clerselier , who wa s a t work o n the French
translation o f the Meditationes  a t thi s time . Chanu t quickl y becam e a
fervent admire r o f Descartes , a s wel l a s a  clos e frien d (th e tw o wer e
usually inseparabl e for Descartes) . H e ha d bee n instrumenta l i n trying
to obtai n a  pension fo r Descartes in France, and o n arriving in Sweden
he startin g lobbyin g o n Descartes ' behal f wit h Christina. 131 A t thi s
time, Christina was a mere zo year s old, although sh e had alread y been
on th e thron e fo r 1 4 years , an d ha d bee n educate d ver y muc h a s a
monarch, providin g her with a  remarkable grasp of classical literature.
Intelligent, gifted , a  libertine , fiercely independent an d wilful , sh e wa s
single-handedly converting the Swedish court from a  far-flung provinc e
into a  centr e fo r learning , attractin g humanist s o f th e calibr e of Isaa c
Vossius int o he r circle . Sh e converte d t o Catholicis m i n i6$z  an d
abdicated i n 1654 , an d he r personalit y an d caree r wer e th e tal k o f
European salons . Having alienated Protestants with her conversion, her
behaviour a t Mass—conspicuousl y readin g Virgi l during the sermon s
and cursin g indiscriminately—cause d consternatio n amon g Catholics .
The Pop e himsel f warne d he r severa l time s abou t he r behaviou r i n
Rome i n 1656 , although i t is unlikely that she paid hi s warnings much
heed: Gilber t Burne t reporte d tha t i n 168 7 sh e tol d hi m tha t God' s
providential car e o f the Churc h wa s eviden t from th e fac t tha t 'amon g
the fou r Pope s I  hav e know n ther e ha s no t bee n on e wit h commo n
sense'.132 Throughou t he r life—icil y capture d b y Gret a Garb o i n he r
famous scree n portraya l o f Christina—sh e showe d n o trac e o f fea r o r
favour, an d n o exceptio n wa s mad e fo r Descartes,  somewha t t o hi s
regret.

The mos t remarkabl e feature o f Descartes ' acceptanc e o f Christina' s
offer t o trave l t o Swede n wa s tha t i t wa s effectivel y acceptanc e o f
patronage, althoug h a  provisional one,133 and i n making the first move
in seekin g it , h e wrot e t o Chanu t i n 164 6 that , becaus e o f th e perse -
cution to which he was subject in the Netherlands, he had 'goo d reason
to wis h t o b e know n b y person s o f greate r distinction , whos e powe r
and virtu e might protec t me'.134 In his last lette r befor e th e offe r finall y
came, h e wrote: ' I hereby declare to you r majest y tha t ther e i s nothing
so difficul t tha t sh e might comman d m e to d o that I  should no t alway s
be ready to d o my utmost to accomplis h it , and tha t i f I had bee n bor n
a Swed e I  coul d no t b e mor e devoted'. 135 A s we hav e seen , Descarte s
had show n n o interes t in patronag e u p t o thi s point . Th e closes t that
he ha d eve r com e to patronag e previously was i n his relationship with
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Huygens, an d throug h hi m th e Princ e o f Orange , bu t ther e i s no sens e
in which he was eve r a 'client ' o f either, his relation t o the Princ e being
too remote , an d hi s relatio n t o Huygen s being , a t a  persona l level ,
effectively on e o f equals . I t goe s withou t sayin g tha t hi s relationshi p
with Elizabeth was hardly one of patronage, a s she and he r family were
in no position t o offe r patronag e t o anyone . Indeed, Descartes ' journey
to Swede n might hav e been mad e a t leas t in par t wit h th e intentio n o f
trying to secur e Quee n Christina' s patronag e fo r Elizabeth. 136 Another
motive ma y hav e bee n t o pursu e experiment s o n th e existenc e o f a
vacuum: Chanu t ha d writte n t o Mersenn e o n 2 1 Marc h 164 8 i n a n
attempt t o ge t Descartes t o carr y ou t suc h experiments, 137 and h e an d
Descartes made a number of barometrical experiments , o f the kind tha t
Pascal was undertaking at th e same time, afte r Descartes ' arriva l there .
There was a  special reason fo r carrying out th e experiment s i n a north -
erly region, for while Descartes accepted the basi c premiss of Torricelli' s
account tha t a  chang e in atmospheri c pressur e cause d th e fal l o f mer -
cury i n the tube , he als o believe d tha t th e ai r abov e the eart h i s at th e
centre o f a  vortex , an d tha t i t i s therefore of an ova l shape , s o tha t a s
one travelle d furthe r nort h ther e shoul d b e a  detectabl e differenc e i n
barometric pressure. 138 Bu t ther e ca n als o b e littl e doub t tha t h e be -
lieved tha t h e woul d escap e th e kin d o f persecutio n t o whic h h e ha d
been subjec t i n th e Netherland s sinc e th e beginnin g o f th e Voetiu s
affair, a s wel l a s receivin g something lik e th e recognitio n h e believed
due t o him . A t leas t i n th e firs t instance , h e canno t hav e bee n disap -
pointed i n thi s latte r respect , fo r Christin a sen t a  ful l admira l an d a
warship t o tak e hi m t o Sweden , althoug h becaus e o f a  complet e
misunderstanding abou t whethe r h e ha d receive d a  forma l invitation ,
Admiral Flemmin g lef t empty-handed . When h e did finally leave, on i
September, h e ha d pu t hi s affair s i n order , leavin g hi s paper s wit h
Hogelande i n Leiden , giving Picot contro l o f his financia l matters , an d
making ou t a  will . H e borrowe d Picot' s vale t fo r th e journey , an d
turned u p a t th e boa t wit h hi s hai r i n ringlets , wearin g lon g pointe d
shoes an d fur-trimme d gloves, muc h t o th e surpris e o f acquaintances ,
who evidentl y thought o f hi m a s a  mor e casua l dresser. 139

On arriva l i n Stockhol m o n i  October , Descarte s settle d int o a n
apartment a t Chanut' s ambassadoria l residence . Chanu t himsel f wa s
not abl e to retur n unti l the en d o f December , bu t Christin a welcome d
him cordiall y the da y afte r hi s arrival , an d Baille t record s that , i n a
long interview two days later, she enthusiastically spelled out to Descartes
what her plans for him were: he would join the court, take out Swedis h
nationality, an d sh e would incorporat e hi m int o th e Swedis h nobility .
Descartes evidentl y replie d that h e ha d no t rule d ou t returnin g to th e
Netherlands, o r eve n to Franc e whe n th e trouble s there had ceased. 140
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Christina gav e Descartes time to acclimatize himself. She had instructe d
her librarian , Freinsheim—o n whos e 164 7 lectur e o n th e sovereig n
good Descarte s had commente d t o Christin a a t th e time—to introduc e
Descartes int o Swedis h custom s an d life , an d h e acte d a s a n inter -
mediary betwee n Descarte s an d th e Queen . H e evidentl y enjoye d th e
company o f Freinsheim , a s h e di d tha t o f th e Frenc h ambassado r t o
Poland, th e Comt e d e Bregy , bu t th e closenes s o f Breg y an d Descarte s
to the Queen was viewed with suspicion in court circles , and Christina' s
ambivalent religiou s sentiment s undoubtedl y contribute d t o this , he r
Protestant courtier s fearin g he r conversio n t o Catholicism . Cour t in -
trigues wer e almos t certainl y no t t o Descartes ' liking , an d althoug h
Christina late r claime d tha t sh e was thankfu l t o Descarte s fo r makin g
it easier for he r to overcom e certain difficultie s i n the Catholi c religion ,
it is actually rather unlikel y that he had an y influenc e i n this respect.141

In fac t hi s genera l intellectua l influenc e o n th e Quee n wa s probabl y
rather minimal . I t wa s Vossius , thirt y year s Descartes ' junior , wh o
would appea r t o hav e exercise d th e rea l intellectua l influence , an d
shortly afte r hi s arriva l Descarte s complaine d t o Elizabet h abou t
Christina's 'grea t passion fo r scholarly knowledge' , which was 'drivin g
her a t th e presen t tim e t o lear n Gree k an d t o collec t man y ancien t
books; bu t perhap s thi s wil l pass'. 142

At firs t Descartes ' dutie s wer e virtuall y non-existent : h e wa s no t
required t o atten d court , an d Christin a di d no t requir e an y lesson s
before mid-January . I n Decembe r h e i s suppose d t o hav e writte n th e
libretto t o th e balle t L a Naissance  d e l a paix, but th e tex t w e hav e is
in fac t almos t certainly not th e work o f Descartes.143 He was given two
tasks, though . Th e firs t wa s t o pu t hi s numerou s paper s (whic h in -
cluded L e Monde  an d L'Homme,  a s wel l a s many draft s o f letters ) i n
order, an d h e evidently completed thi s tas k befor e hi s death, i f to little
avail, fo r the y wer e nearl y los t whe n th e shi p tha t carrie d the m fro m
Sweden t o Franc e sank . Th e trun k containin g the m wa s recovered ,
however, and Clerselie r had to orde r them afresh a s an army of servants
dried the m out. 144 Th e secon d tas k wa s t o se t u p a n academ y fo r
scholars, an d h e did consult wit h th e Quee n o n a  number o f occasion s
on this , eve n drawin g u p a  se t o f rule s governin g th e conduc t o f de -
bates. Thes e wer e undemandin g tasks , however , an d i t wa s no t unti l
Christina's retur n fro m th e countr y o n 1 4 January 165 0 tha t h e wa s
required t o giv e her lessons . These sh e insisted shoul d b e conducted a t
five o'clock in the morning, three days a week. The lessons lasted abou t
five hours, an d evidentl y focused o n th e passions , ethics , an d perhap s
some theology ; i n th e traditio n o f Roma n though t i n whic h Christin a
had bee n raise d an d o n whic h sh e thrived , thes e topic s wer e pursued
very muc h wit h a  vie w t o th e practica l consequences.
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The winte r wa s a n exceptionall y hars h one , evidentl y th e wors t i n

sixty years . Chanut fel l il l on 1 8 January with a  condition tha t rapidly
turned int o pneumonia , an d Descarte s helpe d t o nurs e hi m bac k t o
health, but on i February , just as he was presenting the statutes for the
newly proposed academ y to Christina , h e himsel f fel l ill , possibly hav-
ing contracted hi s condition fro m Chanut , wh o wa s recoverin g b y this
time.145 Descartes,  no w i n hi s mid-fifties , hi s dail y routine completel y
disrupted, an d quit e unuse d eithe r t o risin g early—he was require d t o
take a  regula r 4.3 0 a.m . coac h rid e t o th e palace—o r t o th e sever e
winter conditions , wa s no t t o b e so fortunate , an d soo n becam e seri -
ously ill . H e refuse d t o hav e anythin g t o d o wit h th e Queen' s ow n
doctor, Johan va n Wullen, a physician from Amsterda m who had take n
the sid e o f Reviu s i n th e Leide n affai r an d remaine d antagonisti c t o
him, and preferred to rely on his own cure, wine flavoured wit h tobacco,
to mak e hi m vomi t u p th e phlegm. Comin g ou t o f a  deliriou s stat e o n
the sevent h da y o f hi s fever , hi s condition seeme d t o improv e slightly ,
but h e suffered a  fata l tur n o n the ninth day , and die d a t 4.0 0 a.m . th e
next morning , n  February .

Death an d Dismembermen t

A numbe r o f rumour s soo n spran g u p abou t Descartes ' las t day s an d
death. I n a n anonymou s satir e publishe d i n 1692, , calle d Nouveaux
memoires pour servir  a I'histoire du  cartesianisme,  Daniel Hue t sprea d
the stor y tha t Descarte s ha d mad e a  foo l o f himself in a  publi c speech
at th e Swedis h court b y forgetting th e origina l Gree k o f Procopius, th e
historian o f th e Barbari c wars , an d inventin g a  Procopia n philosoph y
which hi s audience , wh o wer e familia r wit h th e text , kne w coul d no t
possibly hav e bee n genuine . In shame , h e fle d northward s t o Lapland ,
where his physiognomy enabled him to pass for a Lapp, and the Lappish
Shamans admitte d hi m t o thei r rite s o f dru m beating . Huet , wh o ha d
visited Christina' s cour t i n 1652. , maintained tha t Chanu t ha d revealed
to him that it was during these events that Descarte s caught pneumoni a
and died. 146 Eve n mor e commo n ar e storie s o f Descartes ' poisonin g
by enemies at the court . Ther e wer e certainl y rumours o f death threat s
against Bregy, 147 and Descarte s an d Chanu t wer e strongl y suspecte d by
the Swedis h Lutheran s o f tryin g t o dra w Christin a t o Catholicism .
Whether thes e suspicions were well-founded—and I  doubt i f they were ,
at leas t i n th e cas e o f Descartes—they wer e certainl y widespread , an d
one canno t rul e ou t th e possibilit y tha t certai n courtier s woul d hav e
wished fo r hi s demise. There ma y hav e been some suspicion of poison -
ing at th e time , but ther e is no evidenc e of this, an d th e symptom s that
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are reporte d d o no t indicat e poisoning . W e hav e n o reaso n t o doub t
that Descarte s die d o f pneumoni a i n Stockholm , a s indicate d i n al l

148contemporary accounts .
To leav e t o on e sid e th e clearl y mythologica l account s i n n o wa y

dispels th e we b o f intrigu e surrounding Descartes ' death , however . I n
1666 hi s remain s wer e exhume d t o b e returne d t o France. 149 A t th e
exhumation the French ambassador was allowed to cut off the forefinge r
of hi s right hand, and th e body was placed i n a copper coffin . O n thei r
arrival in Paris in January 1667 , the remain s were placed i n the chapel
of St . Paul , an d transferre d to th e Abbe y o f St . Etienne-du-Mon d o n
Z4 Jul y 1667 . Whe n th e Abbe y wa s close d i n 179X 5 th e bod y wa s
reburied in a sarcophagus at the Jardin Elysee des Monuments Franc,ais ,
only t o b e remove d agai n i n 181 9 t o b e reburie d in th e churc h o f St .
Germain-des-Pres, where i t no w lie s in th e chape l o f th e Sacr e Coeur ,
evidently betwee n th e remain s o f two Benedictines , although th e orig -
inal tombston e wa s lost , found , an d the n mislai d again , an d on e may
entertain some doubts as to which of the remains are those of Descartes.
But thes e are insignifican t compared t o th e doubt s on e might entertai n
about th e skul l that i s in wit h th e remains , fo r that , i t would seem , is
certainly not Descartes' 150. It seems that a captain i n the Swedish guards
who wa s presen t a t th e origina l exhumatio n remove d th e skul l an d
replaced i t with another , an d th e skul l was resol d severa l times befor e
coming int o th e hand s o f Berzelius , who i n 182, 1 offere d i t t o Cuvier ,
and thi s skul l i s no w t o b e foun d i n th e Muse e d e PHomm e i n th e
Palais de Chaillot.151 Variou s attempts hav e been made t o authenticat e
the skull , including comparing its measurements with thos e o f a draw -
ing o f Descartes ' skul l base d o n th e portrai t b y Fran s Hals , a n un -
fortunate choic e sinc e Descarte s almos t certainl y never sa t fo r Hals 152

so the comparison i s of little use. Where Descartes ' forefinge r ha s gone ,
no one knows, bu t relic s tend t o multipl y rather than disappear , s o we
need hav e n o fea r tha t i t i s lost .
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Notes

Abbreviations
The title s o f si x work s cite d extensivel y i n thes e note s ar e abbreviate d a s follows :
Adam: Charle s Adam , Vi e e t ceuvres  de  Descartes  (Paris , 1910) . Thi s wor k appeare d

as vol . xi i o f th e firs t editio n o f AT , bu t wa s no t reprinte d i n th e secon d edition .
AT: CEuvres  d e Descartes,  ed . Charle s Ada m an d Pau l Tannery , 2n d edn. , n  vols .

(Paris, 1974-86) .
Baillet: Adrie n Baillet , La Vi e d e Monsieur  Descartes,  2,  vols . (Paris , 1691 ; facsimil e

repr., 2  vols . i n i , Geneva , 1970) .
Ecrivains: Gustav e Cohen , Ecrivains  fran$ais  e n Hollande  dans  l a premiere  moitie  du

XVII' siecle  (Paris , I9ZO ; facsimil e repr . Geneva , 1976) .
JIB: journal tenu  pa r Isaac Beeckman de 1604  a 1634,  ed. Corneliu s de Waard, 4  vols.

(The Hague , 1939-53) -
M: Correspondance  d u P . Marin Mersenne,  religieux  minime,  ed. Corneliu s d e Waard ,

R. Pintard , B . Rochot , an d A . Baelieu , 1 7 vols . (Paris , 1932-88) .
Abbreviations o f classical titles follo w thos e i n Liddel l and Scott' s Greek-English  Lexi-

con, 9t h edn . (Oxford , 1978 ) an d Lewi s an d Short' s Latin  Dictionary  (Oxford ,
1980).

Introduction
1. I  firs t cam e acros s thi s stor y i n prin t i n a  recen t boo k o n th e histor y o f robotics ,

where i t is presented a s fact, although n o references are given. Investigation showed
the stor y t o hav e had a  wid e currenc y betwee n th e lat e eighteent h centur y and th e
early decade s o f thi s century . Fo r th e differen t version s o f th e stor y an d thei r
sources see Leonora G . Rosenfield , From  Beast-Machine  t o Man-Machine,  rev . edn .
(New York, 1968) , 201-3, and the accompanying notes on p. 236 . Descartes is not
the first philosopher repute d t o have constructed a  mechanical companion. Albertu s
Magnus wa s sai d t o hav e had a  robot tha t coul d mov e an d gree t visitor s with th e
salutation Salvel  ('Ho w ar e you!') . Thoma s Aquinas , hi s pupi l a t th e time , i s re-
ported t o hav e attacke d an d broke n th e gregariou s androi d whe n h e cam e acros s
it unexpectedl y i n th e night . Th e stor y i s reported , wit h reference s I  hav e no t
followed up , i n G. A. Lindeboom, Descartes and Medicine  (Amsterdam , 1979), 62 .

2. Se e Aram Vartanian , L a Mettrie's  L'Homme  Machine  (Princeton , NJ , 1960) , 191 .
3. Bu t se e Hiram Caton , Th e Origin  o f Subjectivity  (Ne w Haven , Conn. , 1973) , an d

Richard B . Carter , Descartes'  Medical  Philosophy  (Baltimore , 1983) , wher e h e i s
construed a s a  materialist . I  do no t thin k suc h a  readin g i s plausible, but I  d o no t
believe i t i s a s ridiculou s a s som e critic s hav e mad e out .

4. Geneviev e Lloyd, Th e Ma n o f Reason  (London , 1984) , 50 . Thi s vie w trades o n a
caricature o f Descartes ' position—cf . Ameli e Rorty , 'Descarte s o n Thinkin g wit h
the Body' , i n J. Cottingha m (ed.) , Th e Cambridge  Companion  t o Descartes  (Cam -
bridge, 1992) , 371-92 , fo r a  concise corrective to thi s reading—although i t i s only
fair t o sa y that i t is a caricature that has bee n current sinc e th e seventeenth century .
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Notes t o pp . 2- 4
5. Th e suggestio n i s made i n Julian Jaynes, 'Th e Proble m o f Animat e Motion i n th e

Seventeenth Century' , Journal o f th e History  o f Ideas  3 1 (1970) , 219-34 : 22.4 . I t
is pur e speculation .

6. Si r John Pentlan d Mahaffy , Descartes  (Edinburgh , 1880), 63 .
7. Richar d Ryder , Animal  Revolution  (Oxford , 1989) , 56-7 . I  ow e thi s referenc e to

Peter Harrison , 'Descarte s o n Animals' , Philosophical  Quarterly  4 2 (1992) , 219 -
27, wh o point s ou t (p . 220 n . 9 ) that Ryde r has evidentl y confused Descartes wit h
Claude Bernard .

8. Se e e.g . th e representatio n o f Descarte s a s Faus t i n th e frontispiec e to th e 170 1
edition o f hi s work s (reproduce d a t th e beginnin g of thi s chapter) .

9. Eve n th e Port-Roya l wa s no t th e bastio n o f Cartesianis m i t i s sometimes though t
to be . See Steven Nadler, 'Arnauld , Descartes , an d Transubstantiation : Reconcilin g
Cartesian Metaphysics an d Rea l Presence', Journal o f th e History o f Ideas  4 9 (1988) ,
229-46: 229-30; and more generally Henri Gouhier , Cartesianisme et Augustinisme
au XVir  siecle  (Paris , 1978) .

10. I n spit e of its age, Francisque Boullier, Histoire d e la philosophie cartesienne,  z vols .
(Paris, 1868 ) remain s the bes t comprehensive account o f the influenc e o f Descartes
in th e seventeent h an d eighteent h centuries , especially on philosophica l thought .

n. Se e Trevor McClaughlin , 'Censorshi p an d Defender s o f th e Cartesia n Fait h i n
France (1640-1720)', Journal o f the History o f Ideas  60 (1979) , 563-81. Christopher
Allen has drawn my attention t o a  lovely satirical sketch by Boileau on the resistance
of the universities to Descartes and Gassendi , which first appeared in 1671: Nicholas
Boileau, (Euvres  completes,  ed . F. Escal (Paris , 1966), 327-30 , with an informative
note o n p . 1066 .

12. Bot h quote s ar e fro m Caton , The  Origin  o f Subjectivity,  n . Note als o tha t o n 2
Oct. 179 3 th e Nationa l Conventio n decree d tha t Descartes ' remain s b e place d i n
the Pantheon , suc h was hi s importance t o th e Frenc h revolutionaries , although the
decision wa s neve r carried out .

13. Th e tex t appear s i n translatio n wit h a  goo d introductio n a s Desmon d Clark e (ed.
and trans.) , Francois  Poulain  d e l a Barre:  The Equality  o f th e Sexes  (Manchester ,
1990).

14. Se e Erica Harth , Cartesian  Women  (Ithaca , NY, 1992) , ch . 2 . B y the en d o f th e
century, th e attitud e o f thi s grou p t o Descarte s ha d becom e mor e critical .

15. Se e Peter Schouls , Descartes  an d th e Enlightenment  (Edinburgh , 1989) .
16. Se e Rensselaer W. Lee, Ut  pictura poesis  (Ne w York , 1967) , 27-8 , 72-3 ; Stephani e

Ross, 'Paintin g the Passions : Charle s LeBrun's Conference sur  I'expression',  Journal
of th e History  o f Ideas  4 5 (1984) , 25—47 .

17. Se e Christopher Allen , 'La Traditio n d u classicisme' , Ph.D . dissertatio n (Universit y
of Sydney , 1990) , 2.64-72 .

18. Se e the accoun t o f the influenc e o f Cartesianism o n th e architectura l writings of th e
Perrault brother s i n ch . i  o f Albert o Perez-Gomez , Architecture  an d th e Crisis  of
Modern Science  (Cambridge , Mass. , 1983) .

19. 'Musi c i s a  scienc e whic h shoul d hav e definit e rules; thes e rule s shoul d b e draw n
from a n eviden t principle ; an d thi s principle cannot reall y be known t o u s withou t
the ai d o f mathematics... . I mus t confes s that onl y wit h th e ai d o f mathematic s
did m y idea s become clear an d di d ligh t replace a  certain obscurity o f which I  wa s
unaware before. ' Jean-Philipp e Rameau, Treatise  o n Harmony  (Ne w York, 1971) ,
p. xxxv .

20. Se e Ernestine van de r Wall , 'Orthodox y an d Scepticis m in the earl y Dutch Enlight -
enment', i n R . Popki n an d A . Vanderjag t (eds.) , Scepticism  an d Irreligion  i n th e
Seventeenth an d Eighteenth  Centuries  (Leiden , 1993) , 121-42 .

21. Se e Desmond Clarke , Occult  Powers  and Hypotheses  (Oxford , 1989), and Eric Aiton,
The Vortex  Theory  o f Planetary  Motions  (London , 1972) . Eve n Descartes ' account
of th e formatio n o f th e earth , the mos t unlikel y par t o f hi s natural philosophy , had
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Notes t o pp . 5- 7
an influence : se e Jacques Roger , 'Th e Cartesia n Mode l an d it s Rol e in Eighteenth -
Century "Theor y of the Earth" ' , in T. M. Lennon, J. M. Nicholas , and J. W. Davis
(eds.), Problems  o f Cartesianism  (Kingston , Ont., 1982,), 95-111.

2.2,. Se e e.g. Larry Laudan , Science  an d Hypothesis  (Dordrecht , 1981) , es p ch . 4 .
23. Se e e.g. my 'Th e Metaphysic s o f Impenetrability : Euler' s Conceptio n o f Force' ,

British Journal  fo r th e History  o f Science  1 5 (1982) , 132—54 , an d Ala n Gabbey ,
'The Mechanica l Philosoph y an d it s Problems : Mechanica l Explanation , Impen -
etrability, an d Perpetua l Motion', i n J . Pit t (ed.) , Change  an d Progress  i n Modern
Science (Dordrecht , 1985) , 9-84.

2.4. Th e literatur e in thi s area i s vast. Robert E . Schofield , Mechanism  an d Materialism
(Princeton, NJ , 1970) , an d Enric o Bellone , A World  o n Paper  (Cambridge , Mass.,
1980), ca n b e strongl y recommende d o n th e eighteent h an d nineteent h centurie s
respectively.

2.5. Michae l Foster , Lectures  o n th e History  o f Physiology  during  th e i6th,  ijth, an d
i8th Centuries  (Ne w York , 1970) , 2,78 . See the accoun t i n John Sutton , 'Connect -
ing Memor y Traces' , Ph.D . dissertation (Universit y of Sydney , 1993) , ch . 2 . Fo r
more negativ e assessments o f Descartes ' contributio n se e Anni e Bitbol-Hesperies ,
Le Principe  d e vi e chez  Descartes  (Paris , 1990) , 23-5.

2.6. O n Malebranche' s 'epistemologization ' o f Descarte s se e Richar d Watson , The
Breakdown o f Cartesian  Metaphysics  (Atlanti c Highlands , NJ , 1987) , an d hi s
'Foucher's Mistak e an d Malebranche' s Break : Ideas, Intelligible Extension an d th e
End o f Ontology' , i n S . Brown (ed.) , Nicolas  Malebranche  (Assen , 1991) , 2.2-34 .
On Malebranche' s influenc e se e Charle s J . McCracken , Malebranche  an d British
Philosophy (Oxford , 1983) .

27. Voltaire , Lettres  philosophiques,  ed . R . Nave s (Paris , 1964) , 63 .
28. I t i s true tha t th e exten t o f this kind o f sceptically driven epistemological approac h

has ofte n bee n overestimated , an d naturalisti c an d interpretationa l conception s o f
perceptual cognition were offere d b y philosophers in the seventeenth and eighteent h
centuries, fro m Arnaul d u p t o Reid-—se e John Yolton , Thinking  Matter  (Oxford ,
1983) an d Perceptual  Acquaintance  (Oxford , 1984)—bu t none th e less , that i t was
the dominan t approac h u p unti l the twentiet h centur y i s beyon d question .

29. Kun o Fischer , Geschichte  de r neueren  Philosophie,  6  vols . (Berlin , 1852-77) . Th e
volume o n Descarte s i s translate d a s Descartes  an d hi s School  (London , 1887) .

30. O n historiographica l aspects o f the rationalism/empiricis m issue , see Louis E. Loeb,
From Descartes  t o Hume  (Ithaca , NY , 1981) , ch . i , an d Bruc e Kuklick , 'Seve n
Thinkers and How The y Grew: Descartes, Spinoza, Leibniz; Locke, Berkeley, Hume;
Kant', i n R . Rorty , J . B . Schneewind and Q . Skinne r (eds.) , Philosophy  i n History
(Cambridge, 1984) , 125-40 . O n th e historiograph y o f philosoph y i n th e perio d
between Descarte s an d Kan t se e Giovanni Santinello (gen. ed.) , Storia  delta  storie
generali delta  filosofia , ii:  Dall'eta  cartesiana  a  Brucker  (Brescia , 1982.) .

31. Ther e were admirers of Descartes , suc h as Spinoza, wh o no t onl y rejecte d th e need
for a  sceptica l challenge t o ge t one' s foundation s goin g bu t als o stuc k t o a  ver y
naturalistic construa l o f th e mind . Bu t Spinoz a wa s a n exception .

32,. Cf . Michae l Dummett , Frege:  Philosophy  o f Language,  zn d edn. (London, 1981) ,
p. xxxiii: 'Descartes ' revolution was to make epistemology the mos t basi c sector of
the whol e o f philosophy . .  . . [His] perspectiv e continue d t o b e tha t whic h dom-
inated philosophy unti l this century, when i t was overthrown b y Wittgenstein, wh o
in the Tractatus  reinstate d philosophical logic as the foundation of philosophy, an d
relegated epistemolog y t o a  periphera l position. ' Thi s i s no t a n uncontroversia l
view, but th e rearguard nature of modern scepticall y driven epistemology i s perhaps
evident i n Bernard Williams' attempt t o continu e the Cartesia n project , a n attemp t
which h e characterize s a s bein g lik e Stravinsky' s 'neoclassical ' projec t o f
reharmonizing Pergolesi's // fratello Innamorato  (1732 ) in his Puldnella. See Bernard
Williams, Descartes  (Hassocks , 1978) , 10 .
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Notes t o pp . 7-2, 1
33. Se e e.g. Daniel Dennett , Consciousness  Explained  (London , 1991) .
34. Werne r Jaeger, Aristotles, Gntndlegung  einer Geschichte seiner Entwicklung (Berlin,

19*3)-
3 5. A n interestin g exceptio n t o thi s trend i s Norman Kem p Smith , New Studies  i n the

Philosophy o f Descartes  (London , 1952) , wher e a  Britis h philosophe r offer s a
powerful accoun t o f Descartes ' intellectua l development , onl y t o b e maule d
(somewhat clawlessl y i n m y view ) i n a n anonymou s revie w b y a  Frenc h philo -
sopher, Martia l Gueroult , for daring to question the monolithic structure of Descartes'
thought. Se e the comment s in Gregor Sebba , Bibliographia Cartesiana  (Th e Hague ,
1964), 53 . ^

36. Martia l Gueroult , Descartes  selon I'ordre  de s raisons.,  z  vols . (Paris , 1953). This is
an astonishing claim. Cf . Descartes' remar k to Burman : 'A point t o note is that you
should no t devot e s o muc h attentio n t o th e Meditationes  an d t o metaphysica l
questions, o r give them elaborate treatment i n commentaries an d the like.... They
draw the mind too fa r away from physica l and observable things , an d mak e it unfi t
to stud y them. Ye t i t i s precisely these physica l studies tha t i t is most desirabl e fo r
men to pursue ' (A T v. 165 ) Thi s wa s no t a n isolate d remark : se e e.g. Descartes t o
Elizabeth, 2. 8 Jun e 1643 ; A T iii . 695 .

37. Thi s is not t o say that Huygen s was a Cartesian a s regards the details of his physics.
That h e was no t i s evident fro m hi s comment t o Bayl e i n 169 3 tha t h e could find
'almost nothin g I  ca n approv e o f a s tru e i n al l th e physics , metaphysics , an d
meteors' o f Descartes . (Ettvres  completes  d e Christiaan  Huygens,  ed . L a Societ e
Hollandaise de s Sciences , 2, 1 vols . (Th e Hague, 1888-1950) , x . 403.

Chapter i
1. Descarte s t o Elizabeth , 1 8 Ma y 1645 ; A T iv , 2.01 .
2. Elizabet h to Descartes , 2 4 Ma y 1645 ; A T iv . 207-10.
3. Descarte s t o Elizabeth , Ma y o r Jun e 1645 ; A T iv . 219-20.
4. Ibid . 220-1 .
5. Se e Descartes t o Schooten , 9  Apr . 1649; A T v . 338 .
6. Stanle y W. Jackson , Melancholia  an d Depression  (Ne w Haven, Conn. , 1986) , 5 .

Although Jackson only mentions th e English words here , he is referring t o a  general
phenomenon.

7. Ibid . 103 .
8. Lawrenc e Babb , Elizabethan  Malady  (Eas t Lansing , Mich. , 1951) , 175 .
9. Se e Jackson, Melancholia  an d Depression,  78-11 5 fo r a  goo d summar y o f th e

variations i n thi s period .
10. Se e Michael A . Screech , Montaigne  an d Melancholy  (London , 1991) .
11. Th e detailed accoun t give n i n ch. i of Adam can still be taken a s the standard one,

although th e detai l cover s Descartes ' lineag e rathe r tha n hi s upbringing .
12. L a H a ye was rename d L a Haye-Descartes i n 1802 , and simpl y Descarte s i n 1967 .
13. B y the standards of the time , the ga p betwee n th e deat h o f hi s wife an d Joachim' s

remarriage wa s lengthy . As Micheline Baulan t point s out , 'in th e sixteenth , seven -
teenth, and earl y eighteenth centuries , in the majority of cases i n the Parisian region
. . . the spous e remarrie d ver y rapidly . As a genera l rule , the men—sometime s sad-
dled wit h children—remarrie d afte r severa l month s o r eve n afte r severa l weeks '
('The Scattered Family : Another Aspect of Seventeenth-Century Demography', in R.
Foster an d O . Ranu m (eds.) , Family  an d Society  (Baltimore , 1976) , 104-16 : 104) .

14. The y were : Joachim (1601-1680?) , Claude (b. 1604), Francois (b . 1609), and Anne
(b. 1611) .

15. Ada m n.
16. O n holiday s in Jesuit schools generally , see Gabriel Compayre, Histoire critique  des

doctrines d e I'education  e n France,  2  vols . (Paris , 1879) , i . 181-2 .
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Notes t o pp . 21-2, 5
17. Se e Descartes to Clerselier , 2 Mar. 1646 ; AT iv. 372, line 6 , and th e correspondin g

note t o th e ne w editio n o n p . 373 .
18. Thi s lette r i s not include d in AT . I t firs t appeared , togethe r wit h a  facsimil e o f th e

original, i n Maxim e Leroy , Descartes,  le  philosophe  au  masque,  2.  vols . (Paris ,
19x9), ii . 167-73 . I t i s n°t know n whethe r th e autho r i s Descartes himsel f o r hi s
elder brothe r Pierre . They wer e bot h a t L a Flech e (Pierr e graduate d i n 1612) , an d
their handwritin g i s indistinguishable at thi s time. Se e the informativ e discussion in
Charles Adam an d Gerar d Milhau d (eds.) , Descartes:  Correspondance  publiee  avec
un introduction  e t des  notes,  8  vols . (Paris , 1936—63) , i . 473—4 .

19. Th e dat e o n th e lette r doe s no t includ e a  year , bu t i t woul d hav e bee n writte n i n
1609 a t th e latest , a s Jeanne Sai n die d i n lat e 160 9 o r earl y 1610 .

2,0. Descartes ' paterna l grandmothe r wa s a  Ferrand , s o th e Ferran d mentione d her e
would probabl y no t hav e bee n close r tha n a  secon d cousin .

21. Se e Stephen Ozment , When  Fathers  Ruled  (Cambridge , Mass., 1983 ) fo r a n argu -
ment tha t ther e is a significan t degre e of exaggeration i n the currently popular view
that littl e genuin e affectio n existe d i n th e earl y modern family .

22. Thi s correspondence i s no longer extant , but the contents o f a couple of letters from
Rene t o Pierr e ar e reporte d o n b y Baillet , wh o ha d see n th e letters . Se e Baillet i .
118. Ada m an d Tanner y unaccountabl y revers e th e orde r o f passage s i n thei r
version o f thes e letters : cf . A T i . 3 .

23. Descarte s t o [Pollot] , mid-Jan . 1641 ; A T iii . 278-9 .
2.4. I  canno t understan d o n wha t basis , th e confiden t assertion i s made i n A T iv . 37 3

(first not e adde d i n th e ne w edition ) tha t i t wa s hi s fathe r an d hi s siste r who m
Descartes i s mourning . Th e clai m seem s t o m e t o b e quit e implausible.

25. Se e Ada m 433-4 4 note . O n wh y Descartes ' fathe r shoul d hav e bee n s o disap -
pointed i n hi s son , se e John Cole , Th e Olympian  Dreams  an d Youthful  Rebellion
of Rene  Descartes  (Urbana , 111., 1992 ) ch . 5 , esp . pp . 104-13 .

26. Elizabet h Wirt h Marvick , 'Natur e versu s Nurture : Pattern s an d Trend s i n
Seventeenth-Century Frenc h Child-Rearing' , i n L . d e Maus e (ed.) , Th e History  o f
Childhood (London , 1976) , 259-301 : 288 .

27. Baille t was the first to write a  comprehensive biography of Descartes, but there ha d
been earlier brief account s o f Descartes' lif e o n which Baillet drew: Danie l Lipstorp,
Specimena Philosophiae  Cartesianae  (Leiden , 1653) , Pierr e Borel , Vitae  Renati
Cartesii summi  philosophi  compendium  (Paris , 1656) , a s wel l a s thre e mor e de -
rivative works : Johanne s Tepelii , Historia  Philosophiae  Cartesianae  (Nuremberg ,
1674), Gerardu s D e Vries, D e Renati  Cartesii  meditationibus. ., (Utrecht, 1691) ,
and Gabrie l Daniel , Voyage  d u monde  d e M . Descartes  (Paris , 1693) . O n thes e
earlier sources see Adam v-xi. Th e general reliability of Baillet's account i s a matte r
of dispute : se e th e judiciou s an d cautiou s assessmen t i n Grego r Sebba , 'Adrie n
Baillet an d th e Genesi s o f hi s Vi e d e Monsieur  Descartes',  i n T . Lennon , J . M .
Nicholas, and J. W. Davis, (eds.) , Problems o f Cartesianism  (Kingston , Ont., 1982) ,
9-60.

28. Th e Universit y of Paris wa s a n exceptio n t o th e rul e here , a s on e coul d ente r i t a s
young a s 12 , wit h gramma r bein g the onl y requirement , s o i t operate d a s a  kin d
of college  i n som e o f it s functions . Paris was th e onl y significan t town o r cit y i n
France no t t o hav e a  municipa l college  i n th e sixteent h century .

29. Se e George Huppert , Public  Schools  i n Renaissance  France  (Chicago , 1984) .
30. Jea n Delumeau , Le Peche  et la peur (Paris , 1983) , 24 ; and p . 271 , where th e mon -

astic origin s o f the phenomen a ar e discusse d i n term s o f wha t wa s include d i n th e
seven deadl y sins. Se e also Delumeau' s L a Peur  e n Occident  (Paris , 1978) .

31. A s wel l a s th e work s o f Delumea u cited above , se e his 'Prescriptio n an d Reality' ,
in E . Leite s (ed.) , Conscience  an d Casuistry  i n Early  Modern  Europe  (Cambridge ,
1988), 134-58 . Se e also Philipp e Aries , Religion  populaire  e t reforme  liturgique
(Paris, 1975) .
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32. Par t o f the rational e give n was tha t earlie r ages had bee n les s sinfu l an d henc e less

danger ha d resulte d fro m songs,  farce s etc . whic h deal t wit h religion , bu t b y th e
sixteenth an d seventeent h centuries the world had becom e so thoroughly sinfu l an d
corrupt tha t suc h thing s could n o longe r b e tolerated . Se e Delumeau, L e Peche  e t
la peur,  129—62 .

33. Delumeau , 'Prescription an d Reality' , 144 ; and se e Le Peche  et l a peur, 517-35 o n
the problem s o f obligator y confession . Bu t cf . Aemon Duffy , The  Stripping  o f th e
Altars (Ne w Haven, Conn. , 1992.) , who argue s that the schism between the religion
of th e elit e and th e religio n o f th e peopl e ha s bee n exaggerated .

34. Th e problem s ca n ultimatel y b e trace d bac k t o th e practic e o f earl y Christianity ,
which foun d i t fa r easie r t o develo p substitute s fo r paga n practices , especiall y
magical and superstitious ones, rather than trying straightforwardly to repress them.
On thi s see Valerie Flint, The Rise  of Magic  i n Early Modern  Europe  (Oxford , 1991),
esp. pt . iii .

35. Keit h Thomas , Religion  an d th e Decline  o f Magic  (Harmondsworth , 1978) , 54 .
36. Se e e.g. Thomas Hobbes , Leviathan  (London , 1651 ; facsimile repr . Menton, 1969) ,

366 (las t para, o f ch . 45) .
37. Thomas , Religion  an d th e Decline  o f Magic,  passim.
38. Caroll y Erickson , Th e Medieval  Vision  (Ne w York , 1976) , 75-6 . I t wa s no t un -

known fo r prostitute s t o com e t o churc h i n searc h o f customers , an d ther e seem s
to hav e been a trade in obscene pictures in some churches: see Johan Huizinga , The
Waning o f th e Middle  Ages  (Harmondsworth , 1965) , 156 .

39. Delumeau , Le Peche  et l a peur, 48, an d ch . 2 . generally. See also se e Philippe Aries,
L'Homme devant  l a mort  (Paris , 1977) .

40. Cf . Philipp e Aries, Centuries  o f Childhood  (Ne w York , 1961) , 81-2. .
41. Thomas , Religion  an d th e Decline  o f Magic,  35 .
42,. Ibid . 51 .
43. Delumeau , 'Prescriptio n an d Reality' , 147-8 .
44. Se e Arthur D. H . Adkins , Merit an d Responsibility  (Oxford , 1960) , chs . 3  an d 4 .
45. O n thes e questions se e Jean-Pierre Vernant, The Origins  o f Greek  Thought  (Ithaca ,

NY, 1982) , 6-8 .
46. Cf . Adkins , Merit  an d Responsibility,  ch . 1 4 o n Plato , an d ch . 1 6 o n Aristotl e on

the 'quiet ' virtues . O n late r development s se e Jame s Hankinson , 'Action s an d
Passions: Affection, Emotion , an d Mora l Self-Managemen t in Galen's Philosophical
Psychology', i n J. Brunschwi g and M . Nussbau m (eds.) , Passions  and Perceptions
(Cambridge, 1993) , 184-222 .

47. Thes e questions are discussed in Peter Brown, The Body  and  Society  (London, 1989) .
48. Se e ibid. 1x6  ff . fo r a  summar y an d discussion .
49. Th e standar d work s o n th e Brethre n o f th e Commo n Lif e ar e Alber t Hyma, Th e

Brethren o f th e Common  Life  (Gran d Rapids , Mich. , 1950) , an d R . R . Post , The
Modern Devotion  (Leiden , 1968).

50. Quote d i n Fran z Bierlaire , 'Erasmu s a t School : Th e Civilitate  Morum  Puerilium
Libellus', i n R . L . DeMolen (ed.) , Essays o n th e Works  o f Erasmus  (Ne w Haven ,
Conn., 1978) , 239-51 : 2,39 . Th e nex t quotatio n i s fro m p . 24 0 o f thi s valuable
essay. Se e also Herman d e l a Fontain e Verwey , 'Th e Firs t "Boo k o f Etiquette " fo r
Children', Quaerendo  i  (1971) , 19-30 .

51. Marvi n B. Becker, Civility and Society  i n Western  Europe, 1300-160 0 (Bloomington,
Ind., 1988) , 2 .

52. Regulae  Societatis  lesu  (Rome , 1580), 127 : 'Gestus corpori s si t modestus, e t in quo
gravitas quaeda m religios a praecipu e eluceat. ' Cite d i n Dilwy n Knox , 'Idea s o n
Gestures and Universa l Languages, £.1550—1650' , in J. Henry and S . Hutton (eds.) ,
New Perspectives  o n Renaissance  Thought  (London , 1990) , 101-36 : 114 .

53. Norber t Elias, Uber  de n Prozess  der Zivilisation, z vols . (Basle , 1939) . As important,
for ou r purposes , is his Th e Court  Society  (Oxford , 1983) . Se e also the assessment
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of Elias ' work i n Jeffrey Minson , 'Me n and Manners : Kantia n Humanism, Rhetori c
and th e Histor y o f Ethics' , Economy  an d Society  1 8 (15)89) , 191-210 , t o whic h I
am indebted .

54. Elias , Th e Court  Society,  221 . Se e also th e comment s o n th e shif t i n th e focu s of
penitence fro m externa l sanctio n t o interna l contritio n a s earl y a s Abelard' s wor k
in th e twelft h centur y i n Jacques L e Goff , Time,  Work,  an d Culture  i n the  Middle
Ages (Chicago , 1980) , 38-41 . Cf . Delumeau , L e Peche  e t l a peur, 337-8 .

55. Th e passag e i s give n a t A T i . 2 . W e shoul d no t b e take n i n b y th e titl e 'seigneu r
de . . .', however , a s such appellation s wer e eas y to pic k up , and di d not eve n have
to b e attached t o a  fief, or indeed any land at all . Evidentl y it was common practic e
in Poitou , Descartes ' ow n region , fo r successfu l merchant s to avai l themselves of a
noble titl e simpl y by takin g th e nam e o f thei r shop : e.g . i n a  contrac t o f 1603 , a
Loys Micheau , proprieto r o f 'L'Ecu' , apparentl y somethin g lik e a  genera l store , i s
referred to as 'Seigneur de 1'Ecu'. See George Huppert, Le s Bourgeois Gentilsbommes
(Chicago, 1977) , 37 .

56. Th e issu e of who wa s an d wa s no t exemp t fro m taxatio n wa s th e sourc e of severe
unrest, a s ca n b e imagined . O n thi s an d relate d politica l an d socia l issue s se e
Roland Mousnier , L a Venalite  de s offices  sous  Henri  I V e t Louis XIII  (Paris , 1971),
and hi s Th e Institutions  o f France  under  the  Absolute  Monarchy,  ijpS-i/Sp , 2
vols. (Chicago , 1979-84) .

57. Huppert , Le s Bourgeois  Gentilshommes,  100-2 .
58. Nanner l O . Keohane, Philosophy an d the State in France (Princeton, NJ, 1980) , 19.
59. Thi s i s note d ibid . 138 . W e shal l examin e th e questio n o f th e passion s below .
60. Cite d i n Compayre, Histoire critique  de s doctrines d e I'education e n France,  i. 174 .
61. Cf . Aries , Centuries  o f Childhood,  155-7 .
62. Cf . ibid . 241-68 .
63. Francoi s d e Dainville , L'Education  de s jesuites (Paris , 1978) , 267-78 .
64. Huppert , Le s Bourgeois  Gentilshommes,  passim,
65. Ibid . 77-8 .
66. Se e the discussion in Donald R. Kelley, The Beginning of Ideology  (Cambridge , 1981),

238-44.
67. Huppert , Le s Bourgeois  Gentilshommes,  166 .
68. Th e Jesuit s ha d thei r ow n college s i n Franc e i n th e secon d hal f o f th e sixteent h

century, bu t the y were not ver y successful fo r a  number of reasons , amongs t whic h
was th e difficult y experience d b y th e Societ y i n retainin g members . Se e A. Lyn n
Martin, Th e Jesuit Mind  (Ithaca , NY , 1988) , esp . ch . i .

69. Se e Aldo Scaglione , Th e Liberal  Arts  an d th e Jesuit  College  System  (Amsterdam ,
1986), 23 .

70. 'Propositu m a nobis est, sapientem atque eloquentem pietatem finem esse studiorum'
(we propos e a  learne d an d eloquen t piet y a s th e goa l o f study) ; Jean Sturm , D e
literarum ludis  recte  aperiendis  liber  (Strasburg , 1543), 15' ; cited i n Scaglion e op .
cit., 43 .

Chapter 2
1. W e kno w tha t Descarte s spen t nin e year s a t L a Fleche , bu t w e canno t b e certai n

which years . Fou r possibilitie s hav e bee n suggeste d i n th e literature : 1604-12 ,
1605-13, 1606-14, 1607-15. The first and las t of these are certainly incorrect, an d
the thir d seem s the mos t likely . See the discussio n i n Henri Gouhier , Le s Premieres
Pensees d e Descartes  (Paris , 1958) , 158-9 . I  shal l follo w th e usua l practic e o f
accepting 160 6 a s th e dat e o f entry .

2. Baille t i. 28, giving Lipstorp a s his source; the relevant passage in Lipstorp's Specimena
Philosophiae Cartesianae  (Leiden , 1653) , 74—5 , i s reproduce d i n Ada m 20 , n . b .

3. Ada m 19-20 .
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4. Descarte s to Charle t [ 9 Feb. 1645] , AT iv. 156: 'vous, qu i m'auez tenu lieu de Pere

pendant tou t l e temp s d e m a ieunesse. '
5. Baille t i . 20-2 .
6. Chauveau , who becam e a Jesuit and subsequentl y taught a t La Fleche, is mentioned

in passing once b y Descartes, i n a  letter to Mersenn e o f 28 Jan. 1641 ; AT iii . 296 .
7. Wha t I  shal l hav e t o sa y abou t th e detail s o f th e educationa l syste m i n Jesui t

schools derive s fro m fou r mai n sources : Gabrie l Codin a Mir , Aux  sources  d e l a
pedagogic de s jesuites  (Rome , 1968) , Gabrie l Compayre , Histoire  critique  de s
doctrines d e {'education  e n France,  2.  vols. (Paris , 1879) , Francois d e Dainville , La
Naissance d e I'bumanisme  moderne  (Paris , 1940) , an d L'Education  de s jesuites
(Paris, 1978) ; and informatio n specifically o n L a Fleche is derived from Camill e de
Rochemonteix, Un  college  des jesuites au XVII s e t XVIII' siecles,  4 vols. (Le Mans,
1889). Th e tex t o f th e Ratio  Studiorum  governin g Jesuit teachin g i s given i n G .
Michael Pachtle r (ed.) , 'Rati o Studioru m e t Institutione s scholastica e S . J . pe r
Germanium di u vigentes' , Monumenta  Germaniae  Paedagogica  i x (Berlin , 1890 )
and i n Ladislau s Lukac s (ed.) , Monumenta  atque  Institutio  Studiorum  Societatis
lesu (1589 , 1591 , 1599)  (Monument a Paedagogic a Societati s les u 5 ; Monument a
Historica Societati s lesu 129 , Rome , 1986) . I  shal l not giv e detaile d references , as
my ai m i s limited to presentin g a  genera l picture .

8. Dainville , L'Education de s jesuites, 16.
9. Quote d i n Ald o Scaglione , Th e Liberal  Arts  an d th e Jesuit  College  System  (Am -

sterdam, 1986) , 96 .
10. Dainville , La Naissance  d e I'humanisme  moderne,  19-20 .
11. Ibid . 21 .
12. O n th e Catholi c apologists fo r tyrannicid e of the las t two decade s o f the sixteent h

century, see Quentin Skinner, The Foundations  o f Modern Political  Thought, 2  vols.
(Cambridge, 1978) , ii . 345—8 .

13. Se e Scaglione, The  Liberal  Arts  an d th e Jesuit  College  System, 113 .
14. Se e the ver y illuminatin g account o f Jesui t architectur e i n ch . 8  o f Joa n Evans ,

Monastic Architecture in France from th e Renaissance to the Revolution (Cambridge,
1964).

15. Thi s seem s t o hav e been a  late r development , however , fo r ther e ar e report s fro m
the 1570 5 of students from Jesui t college s roaming the street s unsupervised , knock-
ing o n door s a t daw n shoutin g 'go t o confession' , breakin g up fights, intervening
in domesti c disputes , an d lyin g i n wai t a t th e entranc e t o brothel s t o intercep t
corrupt member s o f the clergy . See A. Lynn Martin, Th e Jesuit Mind  (Ithaca , NY,
1988), ch . 3 .

16. Cf . Jean Delumeau , Le Peche  e t l a peur (Paris , 1983) , ch . n.
17. Th e hearts of Henri and hi s wife Mari e were burn t by the Republican s in 179 3 bu t

the intermingle d ashes are stil l there, kep t i n a nich e above the galler y in the nort h
transept.

18. Dainville , L'Education de s jesuites,  175 . Unti l th e dormitorie s a t L a Flech e wer e
completed i n 160 9 ther e wer e sever e constraint s o n th e numbe r o f student s an d
classes woul d hav e bee n smaller , bu t thereafte r th e clas s size s wer e standard .

19. Dainville , La Naissance  d e I'humanisme  moderne,  13 8 ff.
20. Ibid . 64 .
21. Ibid . 26-7 .
22. Pete r Brown , Th e Body  an d Society  (London , 1989) , 124 .
23. O n thi s whol e questio n se e Stephe n Gaukroge r (ed.) , Th e Uses  o f Antiquity

(Dordrecht, 1991) . Se e also Anthon y Grafton, Defenders  o f th e Text  (Cambridge,
Mass, 1991) , ch . i , esp . 31- 3 o n recen t scholarshi p o n th e allegorica l readin g of
antiquity i n th e Renaissanc e an d th e seventeent h century.

24. Se e Jerome Friedman, The Most Ancient  Testimony  (Athens , Oh. , 1983) , on the use
of th e rabbini c traditio n in th e sixteent h century.
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Z5_ Se e Dainville , L a Naissance  de  I'kumanisme  moderne,  4 5 ff .
z6. Compayre , Histoire  critique,  i . 189 .
2.7. Th e lis t o f texts differ s ver y little from that o f the Protestan t educationa l reformer ,

Sturm: cf . R . R . Bolgar , The  Classical  Heritage an d it s Beneficiaries  (Cambridge ,
1954), 350-1. See also Bolgar' s discussion of the texts prescribe d in the Ratio, 358 -
60.

2.8. Mar c Fumaroli , L'Age  d e I'eloquence  (Geneva , 1980) , 2.2,3-413.
29. Fo r a  good , succinc t discussio n o f th e mai n figure s i n th e secon d Sophistic , se e G.

M. A . Grube , Th e Greek  an d Roman  Critics  (Toronto , 1965) , ch . 20 . Fo r detail s
of th e characteristic s o f this for m o f rhetoric , se e Charles S . Baldwin, Rhetoric  an d
Poetry t o 1400  (Gloucester , Mass., 1959) , ch . i .

30. Fo r detail s se e Marcia L . Colish , Th e Stoic  Tradition  from  Antiquity  t o the  Early
Middle Ages,  z  vols . (Leiden , 1985) .

31. Fumaroli , L'Age  d e I'eloquence,  2,2,7-30 .
3Z. A T vi . 7 .
33. Descarte s t o Mersenn e [en d o f Dec . 1637?] , A T i . 479 .
34. Mari o Biagioli , Galileo Courtier  (Chicago , 1993) , in—z . The autho r cite s the cas e

of Cosim o I' s marriage, where spectators complaine d abou t th e excessively intricate
nature o f th e symbolism .

35. Se e Scaglione, Th e Liberal  Arts  an d th e Jesuit  College  System,  izz .
36. Fumaroli , L'Age  d e I'eloquence,  9 6 ff. , zo 6 ff. , 25 7 ff., 39 4 ff -
37. Scaglione , Th e Liberal  Arts  an d th e Jesuit  College  System,  89 .
38. Fo r furthe r discussio n o f thes e problem s se e my Cartesian  Logic  (Oxford , 1989) ,

ch. i .
39. Se e ibid. 45-7 .
40. I t i s now know n tha t th e De Mundo  i s not b y Aristotle; i t i s thought t o dat e fro m

the firs t centur y AD , drawing o n Aristotl e and th e Stoi c write r Posidonius . Unlik e
the genuine works o f Aristotle, i n which Go d i s merely a 'mover ' in the cosmos , the
God of the De Mundo i s a God who creates an d sustain s the cosmos (Mu.  3^13-
Z4): henc e it s importanc e fo r late r Christia n writer s wh o wishe d t o reconcil e
Aristotelianism an d Christianity .

41. Chang e o f place ha s somethin g o f a  specia l status , i n tha t Aristotl e maintains tha t
it is involved in every other kind of change (e.g. Ph. 2.08*32 , and z6o bzz), but nowher e
does h e maintain , a s atomists did , tha t th e othe r form s o f change ar e reducibl e to
local motion . Cf . Pierr e Gassendi , Opera  omnia,  6  vols . (Lyons , 1658 ; facsimil e
rep. Stuttgart-Ba d Cannstatt , 1964) , i . 338b , wh o trie s t o assimilat e Aristotle' s
view to th e cause of atomism on these grounds. Se e Barry Brundell, Pierre Gassendi
(Dordrecht, 1987) , 58-9 .

42. Se e J. Sirven , Le s Annees  d'apprentissage  d e Descartes  (Albi , I9z8) , 35 .
43. O n th e us e of Clavius in Jesuit colleges , and o n Descartes ' mathematica l educatio n

at La Fleche, see Genevieve Rodis-Lewis, 'Descartes et les mathematiques au college:
Sur un e lectur e possibl e d e J.-P. Camus' , i n N . Grimald i an d J.-L . Mario n (eds.) ,
Le Discours et sa methods (Paris , 1987) , 187—zn. More generally, see G. Cosentino,
'Le matematiche nella Ratio Studiorum  della Compagnia d i Gesu', Miscellanea storica
ligure z (1970) , I7i-zi3, and 'L'insegnamento dell e matematiche nei collegi Gesuitici
nell'Italia settentrionale' , Physis  1 3 (1971) , 205-17 .

44. Compayre , Histoire  critique,  i . 194 .
45. Th e sonne t i s give n in Rochemonteix , Un  College  de s Jesuites,  i . 147 .
46. Th e existence of the moons o f Jupiter was interpreted b y Jesuit mathematicians an d

astronomers no t i n Copernica n term s bu t rathe r i n term s o f Tycho Brahe' s system .
See Scheiner's remarks quote d i n William Shea, 'Galileo, Scheiner, and th e Interpre-
tation o f Sunspots' , Isis  6 1 (1970) , 498-519 : 5oz . Th e ful l defenc e of a  Tychoni c
system b y th e Jesuit s onl y came i n 162,0 , however : se e Biagioli , Galileo  Courtier,
ch. 5 .
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47. Se e the selectio n o f poem s i n Dudle y Wilso n (ed.) , French  Renaissance  Scientific

Poetry (London , 1974) , whic h include s Ren e Bretonnayau' s medica l epi c 'De s
Hemorrhoides, &  leu r cure' .

48. Se e Richard S . Westfall , 'Scientifi c Patronage : Galile o an d hi s Telescope' , Isis  j6
(1985), 11-30 . Th e discover y o f th e satellite s o f Jupite r als o contribute d t o th e
political mytholog y of th e Medicis : Jupiter wa s a n emble m fo r th e founde r o f th e
Medici dynasty , Cosim o I , and the satellites—th e 'Medicean stars ' a s Galileo called
them—were represente d a s emblem s o f Cosim o P s dynasti c progeny , actin g a s a
confirmation o f th e naturalnes s o f th e Medic i rule . Se e Biagioli, Galileo  Courtier,
88-9.

49. A T x. 115-16 .
50. Cf . Adam 31-2 .
51. O n the question o f Jesuit commentaries on the Metaphysics I  am indebted to Charle s

H. Lohr , 'Jesui t Aristotelianism and Sixteenth-Centur y Metaphysics' , in G. Fletcher
and M . B . Scheute (eds.) , Paradosis (Ne w York , 1976) , 2.03-2.0 ; 'Metaphysics' , in
C. B . Schmitt, Q . Skinner , E. Kessler , and J . Kray e (eds.) , Th e Cambridge  History
of Renaissance  Philosophy  (Cambridge , 1988) , 537-638 ; 'Th e Sixteenth-Centur y
Transformation o f th e Aristotelia n Natura l Philosophy' , i n E . Kessle r e t al.,
Aristotelismus und  Renaissance  (Wiesbaden , 1988) , 89-99 ; 'The Sixteenth-Century
Transformation o f th e Aristotelia n Divisio n o f th e Speculativ e Sciences' , i n D .
Kelley and R . Popki n (eds.) , The Shapes  o f Knowledge  from  th e Renaissance  t o th e
Enlightenment (Dordrecht , 1991) , 49-58 ; an d t o J . F . Courtine , 'Suare z e t l a tra -
dition aristotelicienn e d e l a metaphysique' , i n Kessle r e t al.,  Aristotelismus  un d
Renaissance, 101-26 .

52. Fo r detail s se e Lohr , Th e Sixteenth-Centur y Transformatio n o f th e Aristotelia n
Division o f th e Speculativ e Sciences' ; an d esp . Lohr , 'Metaphysics' , 60 5 ff. , where
the orderin g o f th e content s o f Aristotle' s metaphysics  i s compared wit h thos e o f
Cobos' Expositio i n libros metaphysicae (1583) , Mas' Disputatio  metaphysica  (1587) ,
Zuniga's Philosophiae  prima  pars  (1597) , an d Suarez ' Disputationes  metaphysicae
(i597)-

53. Se e Joaquim F . Gomez , 'Pedr o d a Fonseca : Sixteent h Centur y Portuges e Philo -
sopher', International Philosophical  Quarterly  6  (1966) , 632—44 : 633—4 . I*1 the case
of a t leas t som e Protestan t theologians , a  shar p distinctio n i s mad e betwee n th e
post-reformation scholasticis m o f Suarez, Fonseca, Toletus , an d th e Coimbr a com -
mentators, whic h i s highly praised, an d th e earlie r scholasticism o f Aquinas, whic h
is completed rejected ! Descartes' Dutc h criti c Voetiu s i s a  cas e i n point . Se e Theo
Verbeek, Descartes  an d th e Dutch  (Carbondale , 111. , 1991) , 7 .

54. Cf . Jose F . Mora, 'Suarez and Moder n Philosophy' , Journal o f th e History  o f Ideas
14 (1952) , 528-47 : 530 . Suarez was th e dominan t influenc e i n seventeenth-century
scholasticism: se e B . Jansen, 'Di e scholastisch e Philosophi c de s 17 . Jahrhunderts' ,
Jahrbuch de r Gorresgesellschaft  5 0 (1937) , 401-44 .

55. A  fac t note d i n Sirven , Le s Annees  d'apprentissage,  15 .
56. Se e the very illuminating account o f these questions i n Albert R. Jonsen an d Stephen

Toulmin, Th e Abuse  o f Casuistry  (Berkeley , Calif. , 1988) .
57. Baille t i . 35-6 .
58. See , e.g . th e correction s offere d t o Baillet' s accoun t i n Ada m 34-40 .
59. Julia n Jaynes, 'The Problem of Animate Motion in the Seventeenth Century', Journal

of th e History  o f Ideas  3 1 (1970) , 219-34 : 223 .
60. Michae l McDonald , Mystical  Bedlam  (Cambridge , 1981) , 160 .
61. Engraving s o f a  numbe r o f thes e hydrauli c devices appeared i n Salomo n d e Caus ,

Les raisons  des  forces  mouvantes  avec  diverses  machines  tant  utiles  que  plaisantes
ausquelles sont adjoints plusiaeurs  desseigns  de grotes e t fontaines (Frankfurt , 1615),
with whic h Descarte s was familiar .

62. Jaynes , 'Animate Motion', 223-4. Georges Houdard, Le s Chateaux royaux  d e Saint
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Germain-en-Laye (Sain t Germain, 1911 ) evidentl y has detail s bu t I  have no t bee n
able t o consul t it . Th e grottoe s ha d begu n t o deteriorat e b y th e middl e o f th e
seventeenth century .

63. A T xi . 120 .
64. A T vi . 6 .
65. A T i . 4 .
66. Quote d i n Thomas M . Carr , Descartes  and the Resilience  o f Rhetoric  (Carbondale,

111., 1990), 1.1 have used Carr's translation. Fo r the original text and the background
to thi s document, see J.-R. Armogathe and V. Carraud, 'Texte original et traduction
francais d'u n inedi t d e Descartes' , Bulletin  cartesien  1 5 (1988) , 1-4 , an d J.-R .
Armogathe, V . Carraud , an d R . Feenstra , 'L a Licenc e e n droi t d e Descartes : U n
placard inedi t de 1616' , Nouvelles  d e l a Republique  des  Lettres  (1988) , 12.3-45 .

67. Baille t provide s detail s o f Descartes ' lif e o f gamblin g an d debaucher y i n Pari s
during thi s period, bu t th e accoun t look s fancifu l an d get s wron g som e o f the fe w
details we actually do know. Whil e it cannot b e dismissed, it looks to m e more like
a stylize d accoun t o f wha t th e typica l gentlema n woul d hav e don e a t thi s age ,
rather tha n a n accoun t o f wha t Descarte s did .

68. O n what was effectively th e French pilgrimage to Holland i n this period, see Ecrivains
passim.

69. Gerhard t Oestreich , Neostoicism  an d th e Early  Modern  State  (Cambridge , 1982) ,
34-5-

70. Ibid . 50 .
71. J . R . Hale, 'The Militar y Educatio n o f the Office r Clas s in Early Modern Europe' ,

in C . Clough (ed.) , Cultural  Aspects  o f th e Italian  Renaissance  (Manchester , 1976) ,
440—61: 440 .

72,. Se e Oestreich, Neostoicism  an d th e Early  Modern  State,  54 .
73. Se e ibid. 29-30 .
74. A T x . 151 .
75. Se e e.g. hi s remark s on mathematica l vocabular y i n O n th e Theory  o f th e Ar t o f

Singing, in The Principal  Works  o f Simon Stevin,  ed. Ernst Cronie, E . J. Dijksterhuis ,
R. J. Forbes, M. G . J. Minnaert, an d A. Pannekeok, 5  vols. (Amsterdam, 1955-66),
v. 42.6—9 . For a  more directly political Lipsia n influence , se e his O n Civic  Life, ibid .
465-81.

76. A T x. 141 .
77. Maximilia n wa s a  staunch followe r o f Lipsius , drawing heavily on hi m i n his ow n

political testament , Monita  Paterna  (1639) ; se e Oestreich , Neostoicism  an d th e
Early Modern  State  100 .

Chapter 3
1. JI B i . 228 .
2. Baille t i . 43 .
3. JI B i. 237. Se e also the editor' s commen t i n n. 4  on tha t page : the problem o f the

nature o f geometrica l point s wa s on e tha t ha d exercise d a  fe w mind s i n th e lat e
sixteenth an d earl y seventeent h centuries .

4. JI B iv . 202 .
5. JI B i . 2.4 4 (Dec . 1619) .
6. JI B iii . 221 .
7. Th e Netherlands wer e distinctiv e in that mathematic s an d mechanic s were taugh t

in universitie s at th e en d o f the sixteent h century , whereas elsewher e th e teachin g
of thes e wa s largel y outsid e thes e institutions . Se e Klaas va n Berkel , 'A Not e o n
Rudolphus Snelliu s and th e Earl y History o f Mathematic s i n Leiden' , i n C . Ha y
(ed.), Mathematics  from  Manuscript  t o Print,  1500-160 0 (Oxford , 1988) , 156 -
61.
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8, Se e e.g. Beeckma n t o Mersenne , i  Oct . 162.9 ; M  i . 2,83 .
9. A  qualification (whic h incidentall y point s t o Beeckman' s physica l sophistication )

is neede d here . Klaa s va n Berkel , in hi s 'Beeckman , Descartes , e t l a philosophi c
physico-mathematique', Archives  d e philosophic  4 6 (1983) , 62,0-6 , whil e recog -
nizing th e importanc e o f micro-corpuscularianis m i n Beeckman' s accoun t o f
hydrostatics, fo r example , note s tha t Beeckma n di d no t alway s reaso n i n suc h a
way, pointin g t o hi s treatmen t o f isoperimetri c figure s (JI B iv. izz-6) . Here , i n
explaining why larger bodies retain their motion longer than smalle r ones, Beeckman
offers a  geometrica l an d macroscopi c accoun t becaus e i t i s an importan t featur e
of th e proble m tha t larg e bodie s ca n hav e a  larg e mas s (whic h keep s the m i n
motion) and a  relatively small surface area (the size of which is directly proportional
to th e ai r resistanc e tha t the y meet) . Micro-corpuscle s hav e a  relativel y larg e
surface are a fo r thei r mass , s o on e canno t extrapolat e fro m th e behaviou r o f
micro-corpuscles t o th e behaviou r o f macroscopi c bodie s whic h the y compose .
But thi s isolate d instanc e i n Beeckman' s wor k doe s no t invalidat e th e genera l
point no t onl y tha t Beeckma n develope d micro-corpuscularianis m bu t tha t i t
remained hi s preferre d mod e o f explanation . Wha t i t doe s sho w i s tha t hi s
commitment t o thi s mode l di d no t lea d hi m t o overloo k problem s o f scaling .

10. Joh n A. Schuster, Descartes and the Scientific Revolution,  1618-1634, i vols. (Ann
Arbor, Mich. , 1977) , i . 59—60 . O n th e importanc e o f picturabilit y in Beeckman's
approach, se e als o Klaa s va n Berkel , Isaac  Beeckman  (1588-1637)  e n d e
mechanisierung va n be t wereldbeeld  (Amsterdam , 1983) , 155-216 .

11. Se e Robert Lenoble , Mersenne ou la naissance du mecanisme  and edn. (Paris , 1971),
chs. 9-11.

n. I t should b e noted that this holds true only of the use of atoms in purely mechanical
contexts, suc h a s collision . Eve n Descartes , i n th e mor e traditiona l contex t o f
meteorological phenomena , wil l invok e th e shape s o f atoms/corpuscle s i n hi s
explanations.

13. Schuster , Descartes  an d th e Scientific  Revolution,  i . 62. .
14. A  slight qualificatio n is needed here . Fo r Epicurus , atoms themselve s seem to b e

composed o f 'minima' , an d s o ar e no t strictl y th e smalles t entities , no r ar e the y
even the smalles t physically significant ones , on some interpretations, as the distance
travelled i n a n instan t i s a functio n o f th e siz e o f th e minim a (whic h i s the sam e
for al l minima); and no t o f the atom. But the crucial points ar e that atoms canno t
actually be divided, are the smalles t naturally occurring entities, an d determin e all
physical properties, with th e possible exception o f the distance a n atom wil l travel
in a n instan t o f time .

15. N o explanatio n i s forthcoming a s t o ho w th e congerie s acquir e th e propert y of
elasticity that their part s lack, and a  moment's reflection show s tha t simpl y having
spaces betwee n th e part s wil l no t solv e th e problem , fo r i t i s the inelasti c part s
themselves tha t wil l actuall y mee t o n collision .

16. A T x . 2,19 .
17. Se e AT x . 60 , n . d .
18. I n a  lette r t o Beeckma n of 2. 6 Mar . 1619 , Descarte s ask s Beeckma n to le t hi m

know wha t h e thinks of his 'Mechanics ' (A T x. 159) . This ma y b e a  referenc e t o
the hydrostatic s manuscript .

19. I t was not published until 1650, just after Descartes ' death. Details of its publishing
history ar e give n in A T x . 79—88 , an d th e Lati n tex t i s given a t A T x . 89—141 ,
with varian t readings, 141-50 . An English translation wa s published in 165 3 and
a French one followed in 1658 . The fulles t treatmen t of the Compendium  Musicae
remains Andr e Pirro , Descartes  e t l a musique  (Paris , 1907).

20. Descarte s tell s Mersenn e tha t th e treatis e wa s writte n i n 161 8 (Descarte s t o
Mersenne, Oct. o r Nov. 1631 ; AT i. 2.2.9) . The treatise ends with the comment that
it ha s bee n writte n i n 'th e mids t o f turmoi l an d uneducate d soldiers' , whic h
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indicates it dates fro m n o earlie r than summe r 1618, assuming that thi s was whe n
Descartes joine d Maurice's army . Descarte s add s i t wa s writte n i n haste , whic h
suggests, give n i t wa s a  present , tha t i t wa s writte n jus t befor e i t wa s presente d
to Beeckman .

21. Se e the exemplar y accoun t o f Beeckman' s musica l doctrine s i n H . Flori s Cohen ,
Quantifying Music  (Dordrecht , 1984) , 116-61.

zz. Francoi s de Dainville , La Naissance  de  I'humanisme  moderne  (Paris , 1940) , 2.01 .
2,3. Se e the discussio n i n Claude V. Palisca, Humanism i n Italian Renaissance  Musical

Thought (Ne w Haven , Conn. , 1985) , 244-50 .
24. A T x. 89 .
2.5. A T x . 91 .
2.6. Ibid . What i s most satisfyin g t o th e senses must not b e confused with what is most

satisfying t o th e soul ; th e sou l i s satisfie d wit h somethin g tha t i s 'neithe r tha t
which i s perceive d mos t easil y no r tha t whic h i s perceive d wit h th e greates t
difficulty' (ibid . 92) .

27. A n arithmetic 'proportion' (o r progression, a s we would no w say ) is one i n which
each ter m excep t th e firs t differ s fro m th e previou s on e b y a  constan t amount ,
as whe n w e ad d a  fixed term t o eac h number , suc h a s i n the serie s i , 3 , 5 , 7 . A
geometric 'proportion ' i s one in which th e ratio o f each term to th e preceding one
(again, a n exceptio n bein g mad e fo r th e firs t term ) i s a  constant , a s whe n w e
multiply eac h ter m b y a  fixe d number , suc h a s i n th e serie s i , 2 , 4 , 8 , 16 .

2,8. A T x . 91—2 . As a quick calculation shows , th e las t claim is strictly speakin g false,
as the rati o betwee n AB and B C is not exactl y 2, : 3, although i t i s a close approx -
imation t o it .

29. A T x . 113 .
30. A T x. 125 .
31. Cohen , Quantifying  Music,  164 . Th e observan t reade r ma y hav e notice d tha t i n

the lis t correlatin g notes (pitches ) an d numbers , given jus t above , D  i s given, no t
a singl e number , bu t a  range : i t i s 32 0 o r 324 , 16 0 o r 162 , 8 0 o r 81 . Thi s
'mobilization', a s i t i s called, is a response to th e proble m o f chromatic alteratio n
in scale s wit h jus t intonation, an d th e proble m i s one tha t Descarte s neve r really
comes t o term s with .

32. A T x . 102 .
33. I t happens , w e no w know , becaus e naturall y produce d note s compris e severa l

pitches, th e lowes t (th e fundamental) bein g what we hear a s the pitch o f the note,
the other s (th e partials ) being th e principa l factor s i n determinin g th e timbr e o f
the note . Th e partial s ar e a t pitche s o f a n octave , a n octav e plu s a  fifth , tw o
octaves, tw o octave s plus a major third, tw o octave s plus a  fifth, two octave s plu s
a slightl y flattened majo r seventh , an d s o on , abov e th e fundamental . Strings a t
the same pitches a s the lowe r partials , i n particular , wil l resonate sympathetically.

34. A T x. no .
35. JI B i . 269 . Cf . th e discussio n i n Cohen , Quantifying  Music,  188-90 .
36. Se e David P. Walker, Studies  i n Musical Science  in the Late Renaissance  (London ,

1978), ch . 4 .
37. Huygens , i n his Nouveau cycle  harmonique,  will later trea t the augmente d fourt h

(10 : 7) an d th e diminishe d fift h ( 7 : 5 ) a s consonances , becaus e h e ca n se e n o
good physica l o r mathematica l reason fo r excludin g them. Se e CEuvres completes
de Christiaan  Huygens,  ed . L a Societ e Hollandais e de s Sciences , z z vols . (Th e
Hague, 1888-1950) , xx . 162-4 .

38. O n late sixteenth- and earl y seventeenth-century accounts see Alexandre Koyre, 'A
Documentary Histor y o f th e Proble m o f Fre e Fal l fro m Keple r t o Newton' ,
Transactions o f th e American  Philosophical  Society  4 5 (1955) , 329—95 . Koyre' s
very influentia l discussio n o f th e contribution s of Galile o an d Descarte s t o thi s
problem ar e develope d in mor e detai l in hi s Etudes galileennes,  now translate d as
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Galilean Studies  (Hassocks , 1978) . I  argue d tha t hi s assessmen t o f th e natur e o f
Galileo's contributio n i s mistaken in my Explanatory Structures  (Hassocks , 1978),
ch. 6 . Sinc e then , I  hav e bee n convince d b y John Schuste r tha t hi s treatmen t of
Descartes i s also mistaken , an d m y accoun t i n wha t follow s is heavil y influenced
by Schuster , Descartes  an d th e Scientific  Revolution,  i . 71-93.

39. W e hav e thre e rathe r fragmentar y sources fo r Descartes ' treatmen t o f fre e fall .
The first is Beeckman's statement of the proble m an d hi s comments o n Descartes '
solution i n hi s diar y (give n i n ful l a t A T x . 58-61) ; th e secon d i s the secon d o f
the tw o essay s entitle d Physico-Mathematica  (A T x. 75-8) ; th e thir d i s an entr y
in th e Cogitationes  Privatae  (A T x. 219-22) .

40. Lapis  cadens  i n vacua  cu r semper  celerius  cadat,  A T x . 58-61 .
41. Se e William Shea , The  Magic  o f Numbers  an d Motion  (Canton , Mass. , 1991) ,

22-4.
41. A T x. 219 .
43. Se e the discussio n i n Schuster , Descartes  an d th e Scientific  Revolution,  i . 7 4 ff.
44. Se e J. Sirven , Les Annees  d'apprentissage  d e Descartes  (Albi , 192.8) , 95-100 .
45. I n 1614 , for example, Beeckman had written : ' A stone thrown i n a void therefore

moves perpetually ; but th e ai r obstruct s i t an d continuall y strike s it , causin g it s
motion t o diminish . Bu t the Philosophers ' clai m tha t a  forc e i s implanted i n th e
stone seem s to hav e n o basis . For who ca n conceive what thi s is , or ho w i t keeps
the stone i n motion, o r in what par t o f the stone i t lies? I t is easier to imagin e that,
in a void, a  moved body will never come t o res t because nothing tha t would cause
it t o chang e [causa  mutans]  meet s wit h it : nothin g change s withou t ther e bein g
some caus e o f th e change ' (JI B i. 2,4-5) .

46. Th e text, whic h derive s from Beeckman' s diary, i s given a t AT x. 67-74 , as tne

first par t o f th e Physico-Mathematica.  Se e als o th e relate d manuscrip t i n th e
Cogitationes Privatae,  A T x . 22,8 .

47. Schuster , Descartes  an d th e Scientific  Revolution,  i , 94 .
48. Stevin' s statical works ar e translated in The  Principal  Works  o f Simon  Stevin,  ed.

Ernst Cronie, E. J. Dijksterhuis, R. J. Forbes, M. G. J. Minnaert, an d A. Pannekeok,
5 vols . (Amsterdam , 1955-66) , i . 375-501 .

49. Ibid . 415 .
50. A T x. 70-1 .
51. A T x . 68 .
52. A T x. 70 .
53. A T x . 71 .
54. Schuster , Descartes  an d th e Scientific  Revolution,  i . 101 .
55. Th e deficiencie s ar e spelled out clearly in Shea, The Magic  of Numbers  an d Motion,

2.7-33.
56. A T x. 151 .
57- A T x - !53 -
58. A T x . 158 . Vlessingen was th e por t o f embarkatio n fo r Bred a and Dordrecht . I t

is worth rememberin g tha t thi s par t o f th e Netherland s ha d no t bee n reclaimed
from th e se a t o an y grea t exten t a t thi s time , an d wa s a  networ k o f islands .

59. A T x . 159 .
60. A T x. 162-3 .
61. Somethin g lik e this vie w i s also take n i n John Cole , The  Olympian  Dreams  an d

"Youthful Rebellion  o f Rene  Descartes  (Urbana , 111. , 1992) , bu t Col e read s muc h
more int o Descartes ' correspondenc e wit h Beeckma n than th e evidenc e warrants ,
and make s Beeckma n figur e prominentl y i n Descartes ' late r reporte d dreams ,
which i s a t bes t speculative .

6z. A T x . 158-9 . Descarte s actuall y refer s t o Franc e (Galliae) , but I  a m assuming ,
along with Ada m an d Tannery , that thi s is a  sli p of th e pen , since there were no
troubles i n Franc e at thi s time , bu t ther e were i n Germany , following th e deat h
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of th e Empero r Matthia s o n 2 0 Mar . I t is , of course, a  peculiar slip to make, an d
if on e think s suc h slip s requir e explanation , a s a  psychoanalyticall y orientate d
account would, one might wonder whethe r Descartes i s in fac t referring to troubl e
of a  persona l kin d whic h h e associate s with France , perhap s wit h hi s family . Bu t
if thi s i s in fac t the case , w e have no informatio n abou t wha t suc h troubl e migh t
be.

63. A T x . 162. .
64. Virgil , Aeneid,  3 . 7 . Th e origina l ha s incerti  wherea s Descarte s substitute s th e

singular. Otherwis e th e quotatio n i s exact .
65. Descarte s t o Beeckman , 2 6 Mar . 1619 , A T x. 1551-60 .
66. A T x . 227 , Leibniz ' deciphermen t at 227-8 , n.d .
67. I n fact , althoug h th e computatio n o f luna r table s a s a  navigationa l ai d becam e a

thriving industr y in the seventeent h and eighteent h centuries , i t was no t unti l the
nineteenth century that a  set of tables was compiled which was sufficientl y accurat e
to allo w navigatio n b y the moo n wit h an y confidence .

68. Se e AT x . 163 , n . c .
69. Th e firs t thre e classe s o f cubi c actuall y yiel d sixtee n equations , bu t Descarte s

disallows those equations which lack positive roots, namely x3 = -a-bx , x3 =
- a - bx2, x3 = - a - bx - cx2.

70. Th e cossic notation her e derives from Clavius , where N stand s for a whole number ,
K a  root , an d g  a  square . Th e O  i s Descartes ' innovation , an d i t stand s fo r an y
known quantity , althoug h thi s quantit y is not necessaril y the sam e in the ON an d
in th e OK , which i s somethin g o f a  drawbac k i n th e notation .

71. Tha t i s t o say , Descarte s i s looking fo r a  wa y o f extractin g root s o f th e for m a
+ V b +  Vc .

72. Th e Lati n read s 'alia  denique  imaginari  quidem  possunf.  Tha t Descarte s i s no t
referring t o imaginar y roots her e i s clear fro m th e fac t tha t h e ha s jus t excluded
negative roots : h e woul d hardl y b e likel y t o accep t th e former , whic h ar e muc h
more abstrac t an d counterintuitive , without th e latter .

73. A T x. 154-8 .
74. I  a m indebted , in wha t follows , to th e clea r expositio n o f Descartes ' earl y math -

ematical writing s i n ch . 3  o f Chikar a Sasaki , Descartes'  Mathematical  Thought
(Ann Arbor , Mich. , 1989) .

75. Galileo , Operations o f the Geometric  an d Military  Compass,  trans . Stillma n Drake
(Washington, DC , 1978) .

76. I  a m distinguishin g the variou s compasse s functionall y rathe r tha n structurally :
Descartes' mesolab e compass, whic h I  shall discuss below, ca n i n fac t be modified
to giv e a  trisectio n compass .

77. A T x. 240-1 .
78. A T x. 232-3 .
79. A T x . 241 .
80. Shea , Th e Magic  o f Numbers  an d Motion,  38-40 .
81. Thi s i s misleadin g onl y i f on e wer e t o assume , wrongly , tha t Descartes ' cossi c

notation wa s powerfu l enoug h t o allo w hi m t o thin k i n term s o f a n analyti c
theory o f equations , a s h e wil l d o late r i n th e Geometrie.

82. A T vi . 391-2. .
83. Se e Charle s B . Boyer, History  o f Analytic  Geometry  (Princeton , NJ , 1988) , 64 .
84. Schuster , Descartes  an d th e Scientific  Revolution,  i . 146 .
85. I  shal l dea l wit h th e vexe d questio n o f th e datin g o f th e variou s part s o f th e

Regulae i n the nex t chapter . Fo r th e presen t i t is sufficient t o poin t ou t tha t I  am
following th e 'Webe r thesis ' tha t Rule 4 is a composite rul e comprising tw o part s
(AT x . 37 1 line 1-37 4 'me *5 > referre d to a s 4A , and 374 , lin e 1 6 to th e en d of
the Rule , referre d t o a s 46 ) writte n a t differen t times .

86. A T x . 376 .
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87. A T x . 376-9 .
88. Fo r detail s se e chs . 6  an d 7  o f Sasaki , Descartes'  Mathematical  Thought.
89. O n thes e question s generall y see Giovanni Crapulli , Mathesis  Universalis:  genesi

di un'idea  nel  XVI  secolo  (Rome , 1969) .
90. A T x. 214 .
91. O n the Brotherhood , se e Frances Yates, The Rosicrucian  Enlightenment  (London ,

1972).
92. Baille t i . 107 .
93. Se e AT vi . 17 .
94. Th e origina l ha s Ar s parvis,  but Descarte s i s almost certainly referring t o th e Ar s

brevis mentione d i n th e earlie r lette r o f 2 6 Mar. , quote d a t th e beginnin g of th e
last section .

95. i.e . the 'topics' , which, a s we saw in the last chapter, were aid s to finding the right
form o f argumen t o r premisse s fo r a  positio n tha t on e want s t o defend .

96. A T x. 164-5 .
97. O n this aspect o f Lull's work, which she treats as a contribution to the development

of the art o f memory, see Frances Yates, The Art o f Memory  (London , 1966), ch. 8.
98. A T x . 168 .
99. Fo r parallel s othe r tha n th e one s I  a m concerne d wit h here , an d fo r a n overal l

assessment o f the relations between Descartes and th e Rosicrucians , se e Shea, The
Magic o f Numbers  an d Motion,  ch . 5 .

100. Se e Paol o Rossi , 'Th e Legac y o f Ramo n Lul l i n Sixteenth-Centur y Thought' ,
Medieval an d Renaissance  Studies  5  (1961) , 182-231 .

101. Se e my Cartesian  Logic  (Oxford , 1989) , 33-8 .

Chapter 4
1. O n Descartes ' meetin g wit h Faulhabe r se e the extrac t fro m Lipstorp' s Specimina

Philosophiae Cartesianae,  give n a t A T x . 252-3 .
2. Se e ibid, fo r a  lis t o f Faulhaber' s writings .
3. Johanne s Faulhaber, Nouae Geometricae  & Opticae  Inventiones,  aliquot peculiarium

Instrumentorum (Frankfurt , 1610) . Se e Stillman Drake's shor t accoun t i n Galileo ,
Operations o f the Geometric  an d Military Compass,  trans . Drake (Washington , DC,
1978), 26 , 34 .

4. A T vi. ii.
5. A T vi . 12-13 .
6. Baille t i. 80-6 .
7. Corpus  i s of course also the Lati n term for the huma n body , an d i f there is a sexua l

content t o th e dream , whic h seem s likely , then th e 'doubl e meaning ' her e i s surely
significant. Similarl y with th e referenc e to th e 'seeds ' o f wisdom .

8. Th e fac t tha t th e melo n i s sai d t o b e fro m a  foreig n land , thereb y addin g t o it s
exoticism, possibl y ha s sexua l connotations , an d certainl y suggests mor e tha n th e
commonsensical ide a tha t Descarte s wa s merel y thirst y an d wa s dreamin g o f
something tha t would quenc h hi s thirst . Th e melo n was treate d a s a  counteractive
to th e passion s i n Galeni c medicine , a s note d i n Richar d Kennington , 'Descartes '
"Olympica" ', Social  Research  2 8 (1961) , 171-204 : 19 7 n. 13 . Whether Descarte s
would hav e bee n awar e o f thi s (a t thi s time ) i s anothe r matter .

9. Th e resemblance s wer e se t ou t i n the 1950 5 by Pau l Arnold—see e.g . hi s Histoire
des Rose-Croix  e t les  origines  d e l a franc-mafonnerie  (Paris , 1955) , 273-99—bu t
Arnold's thesi s is riddled with problems : see John Cole, The Olympian  Dreams  and
Youthful Rebellion  o f Rene  Descartes  (Urbana , 111. , 1992) , 214-26 . Se e als o th e
account i n Henr i Gouhier , Le s Premieres  Pensees d e Descartes  (Paris , 1958) , 140 ,
and th e respons e i n Willia m Shea , Th e Magic  o f Numbers  an d Motion  (Canton ,
Mass., 1991) , ch . 5 .
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10. Se e Maxime Leroy, Descartes, le  philosophe au  masque, ~L  vols . (Paris , 192,9), i. 89 -

90.
11. I  am ver y pessimisti c about wha t ca n b e achieved b y trying to interpre t Descartes '

dreams, not merel y becaus e so many attempts t o interpre t them hav e bee n ignoran t
beyond belie f bu t because , eve n when a  well-informed and plausibl e interpretation
is offered , i t i s neve r remotel y compellin g ( I sa y thi s a s someon e sympatheti c t o
Freudian analysis) . Th e bes t accoun t know n t o m e i s that offere d i n chs . 7  an d 8
of Cole , Olympian  Dreams.  Col e set s th e scen e fo r hi s interpretatio n i n ch . 6  b y
reading much int o Descartes ' correspondenc e wit h Beeckma n in 1619, seeing in the
last tw o letter s a  perceptio n o n Descartes ' par t o f lack o f suppor t fro m Beeckman ,
who ha s settled down t o a  comfortable family lif e a s a schoolteacher whil e Descartes
is ou t o n hi s grea t search . Th e firs t drea m i s the n rea d a s a  searc h fo r Beeckman
through 'th e Acquaintance , th e Othe r person , an d th e mysteriou s Mr . N' . Cole' s
general accoun t i s thoroug h an d fit s i n quit e wel l wit h m y ow n readin g o f th e
Descartes/Beeckman relationship. Indeed, in a sense I would quit e lik e it to be true ,
as it would genuinel y throw ligh t on some aspect s of their relationship which I  have
left open ; bu t I  just find mysel f unconvince d of it s truth, becaus e the questio n i s so
overdetermined.

12. Freu d cautiousl y suggest s tha t th e melo n ma y 'represen t a  sexua l pictur e whic h
occupied th e lonel y young man's imagination' . Cole (Olympian  Dreams,  15 ) read s
Freud's comments a s suggesting homosexual thoughts , bu t the theme i s not pursued.
Many psychoanalyti c readings of the dreams have discovered latent homosexuality ,
especially i n th e first , bu t thes e reading s ar e s o mechanica l tha t i t i s difficul t t o
imagine how they could find any dream a t al l not t o have homosexua l content . Fo r
an example o f this kind of reading see Stephen Schonberger , 'A Dream o f Descartes :
Reflections o n the Unconscious Determinants o f the Sciences',  International journal
of Psychoanalysis  3 0 (1939) , 43-57 , wh o find s th e firs t drea m t o centr e aroun d
masturbation an d homosexuality , an d th e spark s o f light in the secon d t o represen t
the sight of the sexual act. Lacking free association s o n Descartes ' part , Schonberger
simply seem s t o hav e provided hi s own .

13. A T x. 186 .
14. Andrea s Laurentius, A  Discourse  o f th e Preservation  o f th e Sight:  o f Melanchalike

Diseases: of Rheumes,  and o f Ol d Age,  trans . Richar d Sulphe t (London , 1599) , 82 .
Cited in Stanley W. Jackson, Melancholia and Depression (Ne w Haven, Conn. , 1986),
187.

15. A T x . 187 .
16. The y were published in a Dutch translatio n i n 1684, the first Latin edition appearing

in 1701 . The Regulae  have now appeare d in a critical edition wit h bot h Dutch an d
Latin texts : Descartes:  Regulae  a d directionem  ingenii:  Texte  critique  etabli  pa r
Giovanni Crapulli  avec  l a version hollandaise  d u XVH"  siecle  (Th e Hague , 1966) .

17. Th e essentials of Weber's position ar e set out in Jean-Paul Weber, 'Su r la compositio n
de l a Regula e IV d e Descartes' , Revue  philosophique d e l a France et d e I'etranger
154 (1964) , 1-2,0 . A more elaborat e account , i n many way s too elaborate , basin g
details o f datin g o n th e fines t nuance s i n th e text , i s given i n hi s L a Constitution
du texte  des Regulae (Paris , 1964). A different reconstructio n o f the Regulae,  whic h
equates the universa l mathematics and universa l method o f Rule 4, is given in Jean-
Luc Marion , Su r I'ontologie  grise  d e Descartes,  an d edn . (Paris , 1981) , bu t th e
reconstruction i s unconvincing: see Pamela A . Kraus, 'From Universal Mathematic s
to Universa l Method: Descartes' "Turn " i n Rule IV of the Regulae',  Journal o f th e
History o f Philosophy  27  (1983) , 159-74 . O n th e dispute s ove r th e authenticit y
and datin g o f th e Regulae  prio r t o th e moder n debates , se e Alexandr e Tillman ,
L'ltineraire d u jeune  Descartes  (Lille , 1976) , 916-54 .

18. Se e John A . Schuster , Descartes an d th e Scientific  Revolution,  1618—1634,  2  vols.
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(Ann Arbor , Mich. , 1977) , i . 216 . Schuste r argue s convincingl y that Rul e 8  com -
prises materia l fro m bot h 1619-2 0 an d 1626-8 .

19. Th e othe r develope d theor y o f scientifi c demonstratio n i n antiquit y was tha t o f the
Stoics, bu t thi s had a  minimal (and for our purpose s non-existent ) influence on late r
logical thinking . O n it s influenc e se e Calvin G . Normore , 'Medieva l Connectives ,
Hellenistic Connections : Th e Strang e Case o f Propositiona l Logic' , i n M . J . Osie r
(ed.), Atoms,  Pneuma, and "Tranquillity  (Cambridge , 1991) , 15-38 .

2.0. Fo r a  ful l discussio n o f thes e question s se e m y Cartesian  Logic  (Oxford , 1989) ,
ch. i .

2.1. W e mus t no t neglec t the possibl e influenc e of Francis Bacon here . Descarte s praises
Bacon o n a  number o f occasions (e.g . AT i. 109, 195 , 151), and Marion has drawn
attention t o som e parallel s betwee n Bacon' s wor k an d th e Regulae:  se e the inde x
entries in Jean-Luc Marion , Regies  utiles  e t claires pour l a direction d e I'esprit  dans
la recherche  d e l a verite  (Paris , 1977) .

22.. A T x . 361 .
±3. A T x. 381-2 .
24. Cf . Weber , L a Constitution  du  texte  de s Regulae,  80-93 .
25. Th e word s Descarte s use s ar e deducere  an d demonstrare,  and thei r Frenc h equiva -

lents deduire  an d demontrer.
2.6. Desmon d Clarke , Descartes'  Philosophy  o f Science  (Manchester, 1982) , 63—7 4 and

207-10.
27. A T x. 365 . Cf. th e beginnin g of Par t I  of the Discours:  'Th e power o f judging well

and o f distinguishing the true from th e false—whic h i s properly called "good sense "
or "reason"—i s naturall y equa l i n al l men ' (A T vi . 2) . Cf . als o Arnauld , wh o i n
the introductio n t o th e Port-Roya l Logique  tell s u s tha t 'conceiving , judging ,
reasoning, an d orderin g ar e al l don e quit e naturally' , an d tha t logi c canno t teac h
us bo w t o perfor m thes e act s 'fo r nature , i n givin g us reason , gav e u s th e mean s
to perfor m them ' (Logique  d e Port  Royal,  ed . C . Jourdai n (Paris , 1846) , 44-5) .
Arnauld ha d acces s to the unpublishe d manuscript of the Regulae  while writing the
Logique.

28. A T x. 372-3 .
2.9. A T x . 370 .
30. A T x. 387-8 .
31. Se e the text s collecte d i n Anthony A . Long an d Davi d Sedle y (eds. and trans.) , The

Hellenistic Philosophers,  2  vols . (Cambridge , 1987) , ii . 243—54 , translation s a t i .
241-53.

32. Michae l Frede , 'Stoic s an d Skeptic s o n Clea r an d Distinc t Impressions' , i n M .
Burnyeat (ed.) , The  Skeptical  Tradition  (Berkeley , Calif. , 1983) , 65—93 : 66 . Fred e
argues that th e Stoi c position ha s in fact bee n misinterpreted, that the Stoic s do no t
in fac t asser t tha t w e ca n tel l fro m a n introspectio n whethe r a n impressio n i s a
cognitive impression, an d tha t the causal features of such impressions are the crucial
factor.

33. Aristotl e is , o f course , awar e o f th e fac t tha t differen t approache s ar e neede d i n
different areas . As he tells us in the Nicomachean Ethics,  'it is equally unreasonable
to accep t merel y probable conclusions fro m a  mathematician an d t o deman d stric t
demonstration fro m a n orator ' (io94 a25 ff.) . But wha t i s a t issu e i n th e presen t
context i s whether logic , i n practica l circumstances, can eve r b e either necessar y or
sufficient t o induc e conviction .

34. Ther e i s a n interestin g moder n discussio n o f thes e question s i n Gilber t Harman ,
Change i n View  (Cambridge , Mass. , 1986) .

35. Se e the discussio n i n ch . 3  of Anthon y Grafto n an d Lis a Jardine, Prom Humanism
to Humanities  (London , 1986) .

36. Passions  d e I'dme,  arts . 43-8 ; A T xi . 361-7 .
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37. O f th e man y account s o f this , se e esp. Malcol m Schofield , 'Aristotl e o n th e Imag -

ination', i n G . E . R . Lloy d an d G . E . L . Owe n (eds.) , Aristotle  o n th e Mind  an d
the Senses  (Cambridge , 1978) , 99-140 .

38. D e An . 432 a7~io.
39. Quintilian , Institutio  Oratoria,  trans. H . E . Butler, 4  vols. , Loe b Classica l Library

(London, 192,0-2,) , vi . ii . 2.7-35 .
40. Kath y Eden , Poetic  an d Legal  Fiction  i n th e Aristotelian  Tradition  (Princeton , NJ ,

1986), 91 .
41. Not e e.g . hi s remar k t o Mersenn e i n a  lette r o f 2. 5 Nov . 1630 : ' I wil l test , i n th e

treatise o n dioptrics , whether I  am able to explain my thoughts an d persuad e other s
of a  trut h afte r I  have persuaded mysel f o f it—somethin g I  am no t sur e o f (A T i.
171).

42. Quintilian , Institutio  Oratoria,  vm . iii . 61 .
43. Ibid . vi . ii . 2.7-9.
44. A T x . 2.17 .
45. Thi s i s pointe d ou t i n Denni s L . Sepper , 'Descarte s an d th e Eclips e o f th e Imag-

ination, 1618-1630' , Journal  o f th e History  o f Philosophy  2 7 (1989) , 379-403 :
383-4.

46. A T x . 373 .
47. I  hav e take n th e detail s o f Clavius ' accoun t fro m Chikar a Sasaki , Descartes'

Mathematical Thought  (An n Arbor, Mich. , 1989) , 75-6 .
48. Cf . Ada m 60-1 .
49. A T x . 216 .
50. Th e tex t i s given , togethe r wit h a n introduction , a t A T x . 257-76 . A  definitiv e

edition, togethe r wit h ver y usefu l notes , i s provide d i n Pierr e Costabel , Rene
Descartes: Exerciees pour les  elements des  solides: Essai en complement d'Euclide —
Progymnasmata d e solidorum elementis  (Paris , 1987). See also th e Englis h transla -
tion, agai n wit h usefu l notes , i n Pasqual e Federico , Descartes  o n Polyhedra:  A
Study o n th e Solidorum  Elementis  (Ne w York , 1982) .

51. O n th e questio n o f dating, se e Sasaki, Descartes' Mathematical  Thought,  196-201 .
52. A T x . 267 .
53. Se e Imre Lakatos , Proofs  an d Refutations  (Cambridge , 1976) , 6 , n . i .
54. A  polygon i s a close d plan e figure formed b y three o r mor e point s joine d by thre e

or mor e lines , non e o f whic h intersect .
55. Fo r a  ful l accoun t o f thes e calculations , consul t Federico , Descartes  o n Polyhedra.
56. Se e the accoun t i n Gaston Milhaud , Descartes  savant  (Paris , 1921), 86-7 , an d th e

discussion i n Sasaki , Descartes'  Mathematical  Thought,  188-91 .
57. Se e th e discussio n i n ch . 5  o f Judit h V . Field , Kepler's  Geometrical  Cosmology

(London, 1988) .
58. Se e A. I. Sabra, Theories o f Light  from  Descartes  t o Newton  (London , 1967) , 97 ff.
59. Milhaud , Descartes  savant,  ch . 5 ; Sirven , Le s Annees  d'apprentissage,  325-30 .
60. Sabra , Theories  o f Light,  7 8 ff.
61. Recen t detaile d accounts o f Descartes' discover y o f the sin e law—such a s Schuster ,

Descartes and the Scientific  Revolution,  A. Mark Smith , 'Descartes' Theory o f Light
and Refraction : A  Discours e o n Method' , Transactions  o f th e American  Philo-
sophical Society  77/ 3 (1987) , 1-92. , and Willia m Shea , The  Magic  o f Numbers  an d
Motion (Canton , Mass. , 1991)—al l rejec t suc h a n earl y dating .

62. Th e tex t ca n b e foun d a t A T x . 253 , line s 2.5-30 .
63. Th e tex t ca n b e found a t A T x . 344-6 .
64. A T x . 344 .
65. Schuster , Descartes and the Scientific Revolution,  i. 127-49. See also Shea, The Magic

of Numbers  an d Motion,  48-54 .
66. A  circl e i s strictl y speakin g a coni c sectio n ( a limitin g case o f a n ellipse) , because

it ca n b e forme d b y a  plan e cutting a con e paralle l t o it s base , bu t th e ter m coni c
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section i s usually reserved for the more complex sections , namel y the ellipse (formed
by cutting the con e fro m one side to anothe r wit h a  plane not paralle l to th e base),
parabola (forme d by cutting fro m th e bas e t o th e sid e with a  plane paralle l to on e
side), an d hyperbol a (forme d b y cuttin g fro m th e bas e t o th e sid e wit h a  lin e
perpendicular t o th e base) .

67. Schuster , Descartes  an d the  Scientific  Revolution,  i . 146 .
68. A T x . 346 .
69. Cf . Baille t i . 104 .
70. A T i. i.
71. A T i . z .
72. Fo r the backgroun d t o the somewhat comple x question s of inheritance lyin g behind

these tw o letters , se e Baillet i. 116—1 7 an< ^ ii - 459—60 . There i s a  good summar y in
Adam 42-3 .

73. Baille t ii . 406 .
74. Se e Sirven, Le s Annees  d'apprentissage,  2.90-311 .
75. See  Robert Lenoble , Mersenne ou  la naissance du mecanisme,  2nd edn . (Paris , 1971),

pp. xv-xvii , fo r bibliographi c details .
76. A T i . 3 .
77. Ada m 63 .
78. Baille t i . 117-22 .
79. Cf . Ada m 64 .
80. A T ii . 388 .
81. A T ii . 636 .
82. Descarte s to Balza c [5 May 1631] , AT i. 202-4; and, mor e briefly , t o Mersenne [1 3

Nov. 1639] , AT ii . 623. See Eugenic Garin , Vita  e  opere d i Cartesio  (Rome , 1984) ,
277-33.

83. O n thi s episod e see Richard J. Blackwell , Galileo, Bellarmine,  and the Bible  (Notr e
Dame, Ind. , 1991) , whic h contain s translation s o f Foscarini' s treatis e an d relate d
materials.

84. Th e decline was complete b y 1667, when th e Accademia del Cimento stoppe d being
active. O n Italia n scienc e i n th e seventeent h centur y afte r th e condemnatio n o f
Galileo, se e Michae l Segre , In  th e 'Wake  o f Galileo  (Ne w Brunswick , NJ , 1991) ,
127-42.

Chapter 5
1. Th e informatio n tha t follow s derive s from a  letter , no w lost , fro m Descarte s t o

his father, written fro m Poitier s an d dated 2 4 June 1625 . Its contents are reported
by Baillet ; se e AT i . 4-5 .

2. Baille t i . 118 .
3. Se e Balzac to Descartes , 3 0 Mar . 1628 : ' I forgo t t o tel l you tha t you r butte r ha s

triumphed ove r that of Mme the Marquise . T o m y taste i t is hardly less perfumed
than th e marmalade s o f Portugal , whic h cam e t o m e vi a th e sam e messenger . I
think yo u fee d you r cow s marjora m an d violets . I t ma y eve n b e tha t suga r can e
grows i n you r meadow , t o fatte n thes e excellen t mil k producers ' (A T i . 571) .

4. Baille t i . 130-1 , 152-4 .
5. Amongs t othe r things , Via u wa s suspecte d o f bein g a  Rosicrucian . Fo r detail s o f

the famou s tria l an d th e backgroun d t o i t se e Frederic Lachevre , L e Proces  d u
poete Theophile  d e Viau,  2  vols . (Paris , 1909) .

6. O n thi s whol e episod e se e Ren e Pintard , L e Libertinage  erudit  dans  l a premiere
moitie du XVII" siecle,  2nd edn. (Geneva , 1983), ch. i, and, on Descartes' possibl e
association wit h thi s group , Ada m 75-85 . Extract s fro m som e o f thes e libertin e
texts ca n b e foun d i n Antoin e Ada m (ed.) , Le s Libertins  au  XVII'  siecle  (Paris,
1964).
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7. Francoi s Garasse , La doctrine  curieuse  des beaux esprits  de ce temps ou  pretendus

tels (Paris , 162.3) , [v—vi ] an d 267—8 . Charro n i s single d ou t fo r specia l mentio n
(77-34). There i s a usefu l se t o f shor t extract s fro m Garasse' s interminabl e boo k
in Adam , Le s Libertins  a n XVIP  Siecle.  Se e also th e discussio n o f Garass e i n J .
S. Spink , French Free-Thought  from  Gassendi  t o Voltaire  (London , 1960) , 9-12.

8. Se e Lynn Thorndike, A  History  o f Magic  and Experimental  Science,  8  vols. (New
York, 1923-58) , vii . 186-8 .

9. Charle s Jourdain, Histoire  d e I'universite  d e Paris  au XVII'  e t au XVIIF  siecle,  2
vols. (Paris , 1888) , i . 195 .

10. Se e Francois Garasse, Les recherches  des recherches et autres ceuvres de M. Etienne
Pasquier (Paris , 1622) and La doctrine curieuse  des beaux esprits  . . . (Paris, 1623).

11. Se e Marin Mersenne , LTmpiete  de s deistes,  athees e t libertins  d e ce temps, 2  vols.
(Paris, 1624 ; facsimil e repr. o f vol . i , Stuttgart , 1975) .

12. Nanner l O . Keohane , Philosophy  an d the  State  i n France  (Princeton , NJ, 1980) ,
120.

13. A T vi . 22-3 .
14. Se e Olivier Bloch , L a Philosophic  d e Gassendi  (Th e Hague , 1971 ) fo r a  forcefu l

statement o f Gassendi' s materialism , qualified in Lyn n Sumida Joy, Gassendi  th e
Atomist (Cambridge , 1987) and Barr y Brundell, Pierre Gassendi (Dordrecht , 1987) .

15. A T i . 5 .
16. O n Descartes ' relation s wit h Silhon , se e Adam 463-6 , n . b .
17. Se e the accoun t o f Silhon' s writing s i n Richar d H . Popkin , The  History  o f Scep-

ticism from Erasmus  t o Spinoza  (Berkeley , Calif., 1:979) , 161-71, and o f Descartes '
response i n Geneviev e Rodis-Lewis , L'Anthropologie  cartesienne  (Paris , 1990) ,
136-41.

18. Baille t i . 137 .
19. Descarte s t o Mersenne , 2 0 Nov . 1629 ; A T i . 76-7 .
20. Pintard , L e Libertinage  erudit,  91 .
21. Se e the lette r o f Balza c t o Descartes , 3 0 Mar . 1628 ; A T i . 570 .
22. A . Mar k Smith , 'Descartes ' Theor y o f Ligh t an d Refraction : A  Discours e o n

Method', Transactions o f the America n Philosophical Society, 77/3 (1987) , 1-92:
11-12, points ou t that he was certainly familiar with Witelo's Perspectiva, Kepler's
Ad vitellionem,  probably with Alhazen's De aspectibus, and possibly with Pecham' s
Perspectiva communis  an d Roge r Bacon' s Perspectiva.

23. Neithe r Descarte s no r Baille t mentions th e Christia n nam e o f thi s Ferrier , an d
there wer e thre e manufacturer s o f scientifi c instrument s o f thi s nam e activ e i n
Paris in the firs t fou r decade s o f the seventeent h century—Antoine (activ e around
1608), Guillaume (active 1620-40) , and Jean (active around 1641) . I follow Daumas
in assumin g i t wa s Guillaum e who wa s mos t likel y Descartes ' frien d an d corre -
spondent, an d no t Jean , a s ha s bee n commonl y assumed . Se e Maurice Daumas ,
Les Instruments  scientifiques  au x XVII'  e t XVIIF  siecles  (Paris , 1953) , 97-9 .

24. Se e e.g. the discussion in ch. 2 of Smith, 'Descartes' Theory of Light and Refraction' .
25. Joh n A. Schuster, Descartes and th e Scientific Revolution,  1618—1634, 2 vols. (Ann

Arbor, Mich. , 1977) , i . 304-54 .
2.6. M  i . 404—15 , wher e th e lette r i s date d t o 1626 . Schuste r relie s on thi s datin g i n

his reconstruction , plausibl y suggesting tha t Mydorg e i s reportin g wor k don e
jointly wit h Descartes . However , i t i s now accepte d b y the editor s o f Mersenne' s
correspondence ( M xvii. 71, n. 310) , following Costabel, that Mydorge's referenc e
to hi s 'work o n conies ' i s to hi s book o n conic section s publishe d in 1631 , which
would dat e th e lette r t o 163 1 a t th e earliest ; and whil e thi s woul d no t rul e ou t
the possibility that Mydorge was reporting earlier work h e had don e with Descartes
in th e letter , i t would mak e i t far les s likely . The late r datin g doe s no t undermin e
the genera l thrus t of Schuster' s reconstruction, however, and th e discover y of th e
sine la w vi a th e cosecan t version still remain s a  stron g contender, if only because
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it fits so well with the material s that Descarte s ha d t o han d an d wit h wha t other s
did wit h simila r materials . I t should , perhaps , als o b e pointe d ou t tha t i t canno t
be establishe d beyon d doub t tha t Mydorg e i s referrin g t o a  publishe d work , i n
which case the origina l Schuster reconstruction would go through. I  must sa y I am
a littl e surprised tha t th e Mersenn e editors ar e s o certain of the Costabe l reading ,
but thei r judgemen t i s s o impeccabl e o n jus t abou t everythin g els e tha t I  a m
inclined t o follo w the m o n this , i f no t wit h quit e thei r degre e o f confidence .

27. 'D e Refractione' , A T xi . 645-6 , assumin g this t o b e b y Descartes .
28. Schuster , Descartes  an d th e Scientific  Revolution,  i . 310 .
29. Ther e remai n two difficultie s wit h thi s interpretation. Th e first is that w e also find

a sin e versio n o f th e la w i n Mydorge' s account ; th e secon d i s tha t ther e i s n o
mention o f th e imag e principle in th e account . A s regard s th e firs t difficulty , fa r
from bein g a problem, i t in fac t support s Schuster' s interpretation b y showing th e
primacy o f th e cosecan t ove r th e sin e versio n o f th e la w a t thi s stag e o f th e
development of the law. Propositions II— V of Mydorge's repor t dea l with the theory
of lenses . Proposition I I uses the cosecan t for m o f th e law , eve n though th e sin e
law woul d hav e bee n easie r to handle , bu t i n a  corollar y t o Propositio n II , an d
in Propositio n V , Mydorg e find s i t necessar y to mov e fro m th e cosecan t versio n
to th e sin e version of the law . In order t o sho w that th e hyperbola i s an anaclastic
surface, h e has to make the shif t fro m th e cosecant to the sin e version, no t fo r any
reason t o d o wit h ho w h e conceives o f the pat h o f real rays—he clearl y takes the
path o f rea l ray s t o b e captured i n th e constan t radi i o f the tw o unequa l circles
illustrated i n Fig . 5.2—bu t rathe r becaus e th e geometr y o f th e demonstratio n
requires this shif t from one form of the relation t o its trigonometrically equivalent
form. The n i n Propositio n II I (o n hyperbolas) , which offer s a  syntheti c proo f
effectively followin g on fro m Propositio n V , th e sin e versio n o f th e la w i s taken
over, a s i t i s in Proposition I V (on ellipses) . But the wa y i n which the sin e version
of th e la w i s introduce d i n Mydorge' s repor t give s i t ever y appearanc e o f being
a variant on the core for m o f the law, the cosecant version , this being the on e that
represents th e pat h o f rea l rays . Secondly , i f th e propose d reconstructio n doe s
capture th e actua l mean s b y whic h th e la w wa s discovered , wh y doe s Mydorg e
not mentio n th e image principle? Her e Schuste r points ou t that , once state d i n its
cosecant form, the la w takes o n a  lif e o f its own, a s it were, and ca n b e considered
independently o f the imag e principle. The imag e principle is not strictl y necessary
for th e actua l proo f o f the law , an d Keple r had i n an y cas e show n tha t i t breaks
down i n certai n cases , suc h a s wher e th e ra y approache s th e surfac e a t a  ver y
oblique angle .

30. Se e William Shea , The  Magic  o f Numbers  an d Motion  (Canton , Mass. , 1991) ,
156-7, and Pierr e Costabel, Demarches  originates  de Descartes savant (Paris , 1982),
68-70.

31. e.g . A T x . 395 .
32. Beeckman' s diary entr y i s give n a t A T x . 336 .
33. Se e Schuster, Descartes  an d th e Scientific  Revolution,  i . 349-52 .
34. Mari n Mersenne , Quaestiones  celebenimae  i n Genesim  (Paris , 1623) , an d

Observations e t emendationes  a d Francisci  Georgii  Veneti  problemata  (Paris ,
1623). Se e the exemplar y treatmen t o f Mersenne' s respons e t o naturalis m i n ch .
3 o f Rober t Lenoble , Mersenne  o u l a naissance  d u mecanisme,  2,n d edn . (Paris ,
1971).

35. O n th e genera l ide a o f attachmen t t o th e occul t i n the seventeent h century being
above al l a  for m o f heresy , se e George MacDonal d Ross , 'Occultis m an d Philo -
sophy i n the Seventeent h Century', in A. J. Hollan d (ed.) , Philosophy,  it s History
and Historiography  (Dordrecht , 1983) , 95-115 , an d Simo n Schaffer , 'Occultis m
and Reason' , ibid . 117-43 .

36. Willia m L . Hine , 'Mari n Mersenne : Renaissanc e Naturalis m an d Renaissanc e
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Magic', i n B . Vicker s (ed.) , Occult  an d Scientific  Mentalities  i n th e Renaissance
(Cambridge, 1984) , 165-76 : 174 , criticizin g Lenoble .

37. O n th e variou s form s o f magi c i n thi s era , se e Davi d P . Walker , Spiritual  an d
Demonic Magic  from  Fidno  t o Campanella  (London , 1958) .

38. Se e feienn e Gilson , 'Autou r d e Pomponazzi : Problematiqu e d e 1'immortalit e d e
1'ame en Italie au debu t d u XVF siecle' , Archives d'histoire  doctrinale  e t litteraire
du moyen  ag e 1 8 (1961) , 163-2,79 , an d Harol d Skulsky , 'Padua n Epistemolog y
and th e Doctrin e o f On e Mind' , journal o f th e History  o f Philosophy  6  (1968) ,
341-61. Ficin o wa s complainin g a s earl y a s 149 1 tha t orthodo x Aristotelianis m
had degenerate d int o eithe r Alexandris m o r Averroism : se e hi s Opera  omnia
Plotini, ed . F . Creuzer , 3  vols . (Oxford , 1835) , vol . i , p . xviii .

39. Keit h Hutchison , 'Supernaturalis m an d th e Mechanica l Philosophy' , History  o f
Science 11  (1983) , 2.97-333 , show s tha t thi s kin d o f groun d fo r adherin g t o
mechanism was a general seventeenth-century phenomenon and not a t all restricted
to Mersenne .

40. e.g . in  J. E.  McGuire , 'Boyle' s Conceptio n of  Nature' , Journal of  the  History  of
Ideas 3 3 (1972) , 52.3-42. .

41. Galile o defends somethin g akin to mechanism i n The Assay  er, but i t plays no rol e
in hi s astronomy o r kinematics ; see my Explanatory Structures  (Hassocks , 1978) ,
ch. 6 .

42.. Fo r details see Katherine Park and Eckhar d Kessler, 'The Concept o f Psychology', in
C. B. Schmitt, Q. Skinner , E. Kessler, and J. Kraye (eds.), The Cambridge  History o f
Renaissance Philosophy  (Cambridge , 1988) , 455-63; Katherine Park, 'The Organi c
Soul', ibid . 464-84 ; an d Eckhar d Kessler , 'Th e Intellectiv e Soul' , ibid . 485-534 .

43. Se e J. Peghaire , Intellectus  e t ratio  selon  S . Thomas  d'Aquin  (Paris , 1936) .
44. Jean-Pau l Weber , L a Constitution  d u texte  de s Regulae  (Paris , 1964) , 8 0 ff. Cf .

Schuster, Descartes  an d th e Industrial  Revolution,  ii . 44 9 ff .
45. Cf . Descartes t o Hogelande , 8  Feb. 1640 : 'No one will ever emerge as a truly self -

sufficient mathematicia n unles s his mind ha s a  grea t natura l aptitud e fo r th e sub -
ject, an d h e ha s the n refine d i t b y a  lon g cours e o f study ' (A T iii . 72.4) .

46. Presumabl y they do no t hav e to b e in conscious conformity with th e Rules , either
in th e sens e tha t explici t knowledg e o f th e Rule s i s required o r i n th e sens e tha t
one canno t hi t upo n th e kin d o f discoverie s unde r discussio n her e b y chance ,
provided bot h ca n b e reconstructe d i n term s o f th e mov e fro m th e simpl e to th e
more complex .

47. A T x . 394-5 .
48. Thi s i s note d i n Schuster , Descartes an d th e Scientific  Revolution,  ii . 45 2 ff., t o

which I  a m indebte d here .
49. A T x . 410—11 .
50. A T x. 411 .
51. Fo r a  mor e muc h detaile d accoun t o f thi s questio n se e m y 'Aristotl e o n th e

Function o f Sens e Perception' , Studies  i n History  an d Philosophy  o f Science  1 1
(1980), 75-89 .

52. D e An . 4i8 b32.ff.
53. Cf . De An . 4i8"i3 .
54. A T x. 412-13 .
55. AT  x.  413 .
56. Late r on , in Meditation 6 , Descartes himself wil l deny that we can distinguis h the

number o f side s i n a  chiliago n ( a thousand-side d figure) : A T vii . 72 .
57. On e could, perhaps, tel l some (inevitabl y very complicated) story about the motio n

of rigi d bodie s i n a  plenum , an d Descarte s i s alread y thinkin g i n term s o f a
plenum (se e Rul e 14 ; A T x . 442—4) , bu t th e argumen t a s presente d make s n o
reference t o a  plenu m and mus t b e take n o n it s ow n merits .

58. A T x . 415 .
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59. i.e . any tw o point s i n the visua l field stand i n the sam e spatia l relation relative to

one anothe r a s d o correspondin g point s i n th e retina l image .
60. A T x. 415 .
61. Th e vie w tha t Descarte s consider s animal s a s simpl e machine s i n th e Regulae —

as maintained e.g . in Ferdinand Alquie, La Decouverte  tnetaphysique d e I'homme
chez Descartes  (Paris , 1950) , 66-7—doe s no t hav e textua l support . W e shal l
return t o th e questio n o f automat a i n ch . 7 .

62. Cf . Gordo n P . Bake r an d Katherin e J . Morris , 'Descarte s Unlocked' , British
Journal fo r th e History  o f Philosophy  i/ i (1993) , 3-11 .

63. A T x . 365 .
64. A T x. 417 .
65. A T x . 419 .
66. A T x. 440-1 .
67. A T x . 439 .
68. A T x . 438 .
69. A T x. 441-3 .
70. A T x . 444 .
71. A T x . 445 .
72. Th e traditiona l conceptio n o f ancien t mathematic s a s a n abstrac t an d powerfu l

'geometrical algebra ' i s criticize d i n Arpa d Szabo , Anfdnge  de r griechischen
Mathematik (Freiburg , 1969), an d Sabeta i Unguru , 'On th e Nee d t o Rewrit e the
History o f Gree k Mathematics' , Archive fo r History  o f Exact  Sciences  1 5 (i975 /
6), 67-114 . O n th e ide a o f arithmeti c a s a  for m o f metrica l geometry , se e my
'Aristotle o n Intelligibl e Matter' , Phronesis  2 5 (1980) , 187-97 .

73. Thi s constraint is only ever overlooked once in the whole of Greek and Alexandrian
mathematics, i n Heron's Metrics  (1.8) , wher e tw o square s (areas ) ar e multiplied
together, an d thi s ma y wel l simpl y hav e bee n a n oversight . On e scholias t o n
Heron treat s i t a s such, an d ther e i s no wa y i n which Heron coul d hav e justifie d
the procedure .

74. Toward s th e en d o f th e Alexandria n period , mos t notabl y i n Diophantus '
Arithmetica, we d o begi n to fin d a  searc h for problem s and solution s concerne d
with general magnitudes, but these procedures never represent anything more than
auxiliary technique s formin g a  stag e preliminar y to th e fina l one , wher e a  de -
terminate numbe r mus t b e computed . Fo r detail s se e Jacob Klein , Greek  Math-
ematical Thought  an d th e Origin  o f Algebra  (Cambridge , Mass., 1986) .

75. A T x. 455-6 .
76. A T x. 456-7 .
77. A T x . 458 .
78. Alexande r Boyce Gibson, 'The Regulae  of Descartes', Mind  7  (1898) , 143-58 and

332-63; Schuster , Descartes  and  the  Scientific  Revolution,  ii.  491-3 .
79. I  hav e use d th e standar d Englis h translation o f Heath .
80. Schuster , Descartes an d th e Scientific  Revolution,  ii . 492-3. Schuste r see s i n thi s

process a s a n exampl e o f the ontologica l groundin g or legitimatio n of mathemat-
ics, somethin g tha t play s a very important rol e i n hi s interpretation . Thi s par t o f
his interpretation I  cannot accept , and what he treats as the ontological legitimation
of mathematic s I  am treatin g in term s o f an appea l t o a  notio n o f representatio n
derived fro m th e rhetorical-psychologica l tradition .

81. A T x . 464 .
82. A T x . 466 .
83. A T vi . 374 .
84. A T x. 334-5 . Schuster , Descartes  and th e Scientific  Revolution,  ii. 53 1 ff., draws

attention t o th e importanc e o f this case ; I  am indebte d t o hi s accoun t bu t no t t o
his interpretation , which give s Descartes ' projec t a  metaphysica l glos s tha t I  d o
not believ e represent s his motivatio n at thi s period . Se e n. 8 0 above .
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85. Reporte d separatel y b y Beeckman : se e AT x . 342-6 .
86. Sextu s Empiricus , Adversus  mathematicos,  III . Fo r a  ver y rar e discussio n o f th e

arguments, see Ian Mueller, 'Geometry and Scepticism' , in J. Barnes, J. Brunschwig,
M. Burgneat, and M . Schofiel d (eds.) , Science and Speculation  (Cambridge , 1981),
69-95.

87. A T x . 331 .
88. Descarte s t o Mersenne , 1 5 Apr . 163 0 (A T i . 139) . However , o n 2. 7 Jun e o f th e

same year Descartes wil l register a t th e University of Leiden as 'Renatus Descarte s
Picto, studiosu s matheseos'—Rene Descartes from Poitou, studen t o f mathematics.

89. A T i . 137-8 .
90. I  cannot agre e with Schuster , Descartes and th e Scientific  Revolution,  ii. 590, tha t

Descartes may als o have been referring to th e tentative early draft chapter s o f the
Dioptrique here, for Descartes' interest in optics will not diminish in intensity, as
is show n i n th e correspondenc e wit h Ferrie r o f i6z9 , whic h w e shal l look a t i n
the nex t chapter .

91. I n a  lette r to Descarte s date d 3 0 Mar., Balza c tell s him tha t h e wil l send a  parce l
to hi m vi a someon e wh o i s visitin g Brittany : AT i . 570 .

92,. A T i . 7-11 .
93. O n thes e disputes see Marc Fumaroli, L'Age d e ['eloquence (Geneva , 1980), 695 -

706, an d Bernar d Tocanne, L'ldee  d e nature  e n France dans l a seconde moitie  d u
XVIF siecle  (Paris , 1978) , 371-7 .

94. A T i . 10 .
95. Thi s view is most firmly expressed i n the secon d o f his Dissertations critiques,  'D e

la grande eloquence': (Euvres d e Monsieur d e Balzac, ed . Valentin Conrart, z vols.
(Paris, 1665 ; facsimil e repr. Geneva , 1971) , ii . 519-30 , esp . 519-2,0 .

96. Thorn s M . Carr , Descartes and th e Resilience o f Rhetoric,  (Carbondale, 111., 1990) ,
15-

97. See  ibid. ch . 2.
98. O n th e plac e o f 'attentiveness ' i n Descartes ' accoun t se e ibid . ch . 3 .
99. Baillet . ii . 501 .

100. Se e the reference s given i n Pintard , L e Libertinage  erudit,  60 6 (tex t fo r p . 20 3
n. z ) .

101. Se e M ii . 117 , 163-4 , J 78, fo r details .
102.. Bu t se e Geneviev e Rodis-Lewis , L'CEuvre  d e Descartes,  z  vols . (Paris , 1971) , ii .

478-9, wher e th e earlie r dat e i s supported .
103. Bagn i wa s no t eve n familia r wit h Charron' s L a Sagesse.  See Popkin, The  History

of Scepticism,  90 .
104. O n Berull e see Henri Bremond, Histoire litteraire  du sentiment religieux e n France

depuis l a fin des guerres d e religion jusqu'a no s jours,  iii : La Conquete  mystique,
I'ecole fran^aise  (Paris , 192,5) , 3-279 .

105. Se e Popkin, Th e History  o f Scepticism,  174. On the early seventeenth-century French
debates on chemistry, which centred on the nature of base metals and iatrochemistry ,
see Helen e Metzger , Le s Doctrines  chimiques  e n f  ranee d u debut  d u XVII*  a  l a
fin d u XVIII"  siecle  (Paris , 1969) , chs . z  an d 3 .

106. Se e Descartes t o Villebressieu , summer 1631 , A T i . 213 .
107. Popkin , Th e History  o f Scepticism,  175 .
108. Ibid . 174 , quotin g th e Discours  (A T vi. 3z) .
109. Se e Lenoble, Mersenne  o n l a naissance  d u mecanisme,  Z7 5 ff.
no. Se e Peter Dear, 'Jesui t Mathematical Scienc e and the Reconstitution o f Experience

in th e Earl y Seventeent h Century' , Studies  i n History  an d Philosophy  o f Science
19 (1987) , 133-75 , an d Nichola s Jardine , Th e Birth  o f th e History  an d Philo-
sophy o f Science  (Cambridge , 1984) , zz5~57 . Thi s lowe r statu s wa s reflecte d in
the socia l standing and salarie s of mathematicians compared t o philosophers , an d
Galileo, fo r example , wen t t o grea t length s t o hav e himsel f considere d a s a
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philosopher (h e and Benedett i were the only mathematicians t o achiev e this statu s
in cour t society) . See Mario Biagioli , Galileo Courtier  (Chicago , 1993) , ch . i .

in. A T i. 2.71 .
nz. A T i. 171—z .
113. Baille t i . 164-6 . Descarte s may hav e know n Berull e a s earl y a s 1614 , whe n th e

latter wa s i n Rome : cf . M  i . 436 .
114. Cf . Descartes ' muc h late r statemen t i n hi s conversation wit h Burma n that peopl e

devote to o muc h attentio n t o hi s metaphysics and no t enoug h t o hi s physics, an d
that 'i t i s jus t thes e physica l studies tha t i t i s mos t desirabl e fo r me n t o pursue ,
since the y woul d yiel d abundan t benefit s fo r life ' (A T v . 165) .

115. Henr i Gouhier , L a Pensee  religieuse  d e Descartes,  zn d edn . (Paris , 1972,) , 60-4 .
u.6. Se e Descartes t o Mersenne , 1 5 Apr . 1630 ; A T i . 144 .

Chapter 6
i. O n th e vexe d question o f whether Descartes spent th e winter o f 1628/ 9 in France

or i n th e Netherlands , se e th e summar y i n Geneviev e Rodis-Lewis , L'fEuvre  d e
Descartes, 2  vols. (Paris , 1971), i. ioz~4 . I am incline d to accep t th e argumen t in
Ecrivains 431- 5 tha t h e spen t th e tim e i n th e Netherlands .

z. Se e Descartes t o Mersenne , 2 5 Dec . 1639 : ' I hav e a  Summa  o f St . Thomas an d
a Bibl e whic h I  brough t her e fro m France ' (A T ii . 630) . We d o no t kno w whic h
Summa o f Aquina s Descarte s i s referrin g t o here , bu t Gilso n ha s identifie d a
passage in the Summa  contra  Gentiles,  whic h Descarte s ma y hav e had i n mind in
his discussio n o f eterna l truth s i n th e letter s t o Mersenn e o f 1631 . Se e Etienne
Gilson, L a Liberte  chez  Descartes  e t l a theologie  (Paris , 1913) , 99—100 .

3. Certainl y very littl e furniture : se e Descartes t o Ferrier , 1 8 June 162 9 (A T i . 15) .
4. On e suc h attemp t i s reported i n Ada m 345 , n . a , an d Ecrivains  475 . Descarte s

evidently maintaine d h e would no t chang e hi s religion because i t was tha t o f th e
King, bu t whe n presse d sai d tha t h e would hol d t o th e religio n i n which h e ha d
been brough t up .

5. Cf . Ada m 102-5 .
6. e.g . A T vi . 31 .
7. Descarte s ha d spen t th e winte r o f 1618/ 9 i n the countrysid e o f Brittany, and ha d

had som e difficult y findin g th e peac e h e require d ther e (se e Descartes t o [Pollot ]
[1648]: A T v . 556) . Also , Franc e ha d a  seriou s over-populatio n problem , it s
twenty millio n inhabitant s makin g i t a s larg e i n populatio n term s a s th e res t o f
Europe pu t together . Bu t i t i s not clea r exactl y what Descartes ' proble m wit h th e
French countrysid e was .

8. Se e Simo n Schama , Th e Embarrassment  o f Riches  (Berkeley , Calif. , 1988) , o n
seventeenth-century Dutc h culture . Remember , however , tha t Franc e als o ha d
some claim s in this respect , an d a s Fumaroli reminds us, Grotius describes France
in hi s De jure belli  e t pads  (1625 ) a s 'th e most beautifu l kingdo m afte r th e king -
dom o f heaven' . Se e Marc Fumaroli , 'De s leurre s qu i persuaden t le s yeux' , i n
P. Rosenberg , France  i n th e Golden  Ag e (Ne w York , 1982) , 1-33 , fo r a  good ,
concise summar y o f France' s claim s t o cultura l primacy.

9. Se e Gassendi's commen t t o Peiresc , on travellin g through th e Netherland s i n July
i6z9, that 'everyon e here is for the movemen t of the Earth'; Nicolas-Claude Fabr i
de Peiresc , Correspondance,  7  vols . (Paris , 1888-98) , iv . zoz .

10. Descarte s t o Mersenn e [1 8 Mar . 1630] ; A T i . 130 .
11. O n thi s episod e se e William Shea , Th e Magic  o f Numbers  an d Motion  (Canton ,

Mass., 1991) , 191-201 .
12. Descarte s trie d t o cas t Ferrie r in a  ba d ligh t t o peopl e o n who m th e latte r relied,

and showe d a  clea r fea r tha t Ferrie r woul d succee d i n hi s attemp t t o grin d a
perfect anaclasti c len s withou t Descartes ' guidance . Indeed, in genera l Descartes '
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attitude t o hi s craftsme n lef t somethin g t o b e desired . Whe n i t wa s reporte d t o
Descartes tha t Florimon d d e Beaun e had injure d hi s hand tryin g t o cu t a  len s t o
Descartes' specification , h e wrote : 'Yo u migh t thin k I  a m saddene d b y this , bu t
in fac t I  a m prou d tha t th e hand s o f th e bes t craftsma n do no t exten d a s fa r a s
my reasoning ' (Descarte s to Huygens , 1 2 Mar. 1640; AT iii. 747). See Shea, Th e
Magic o f Numbers  an d Motion,  197—201 .

13. O n Frenc h cuisin e see Descartes t o Mersenne , 1 8 Mar. 1630 (A T i. 129) , and o n
furniture se e Descartes to Ferrier , 1 8 June 162 9 (A T i. 15) . O n th e advantage s of
the Frenc h ove r th e Dutc h educationa l system , se e Descarte s t o ** * [i z Sept .
1638] (AT ii. 378). Descartes ha d evidentl y intended to take his daughter Francin e
to Franc e t o giv e he r a  goo d educatio n i n 1640 , bu t sh e died befor e the journey
had begun .

14. Descarte s t o Ferrier , 1 8 Jun e 1629 ; A T i . 14 .
15. Descarte s t o Balzac , 5  Ma y 1631 ; A T i . 203.
16. Se e the accoun t i n Ecrivains  243-310 .
17. Lis a T. Sarasohn , 'Nicolas-Claud e Fabr i d e Peiresc and th e Patronag e o f the Ne w

Science i n th e Seventeent h Century' , Isis  8 4 (1993) , 70-90 : 72 .
18. Se e ibid, passim,  an d o n patronag e i n Franc e mor e generally , Sharo n Kettering ,

Patrons, Brokers,  an d Clients  i n Seventeenth-Century  France  (Oxford , 1986) .
19. Se e e.g. the detaile d accoun t o f Galileo' s ver y comple x relatio n t o hi s patron s i n

Mario Biagioli , Galileo  Courtier  (Chicago , 1993) .
20. Descarte s t o ** * [Aug./Sept . 1629] ; A T i . 21 .
21. A T i . 25 .
22. Descarte s t o ** * [Aug./Sept . 1629] ; AT i . 19-20 . This i s a  problemati c lette r i n

terms o f compositio n an d dating : cf . A T i . 18—1 9 ar| d M  ii . 250—1 .
23. Descarte s t o Mersenne , 8  Oct. 1629; A T i . 26-7.
24. A n over-optimisti c claim , a s i t turn s out.
25. Descarte s t o Ferrier , 1 8 Jun e 1629 ; A T i . 13-16 .
26. Ferrie r t o Descartes , 2 6 Oct . 1629; A T i . 38-52 .
27. Descarte s t o Ferrier , 1 3 Nov . 1629; A T i . 53-69 .
28. A T i. 50-1. The burnin g point o f a lens referred to here is the poin t a t which ray s

refracted throug h a  convex len s converge. The distance between the burnin g point
and th e geometrica l centr e o f th e len s i s it s foca l length .

29. A T i. 62-3 .
30. Descarte s t o Mersenne , 2 5 Nov . 1630; A T i . 180 .
31. Se e Shea , Th e Magic  o f Numbers  an d Motion,  155—9 .
32. Descarte s t o Ferrier , 1 3 Nov . 1629; A T i . 62 .
33- A T i . 255 .
34. Se e Baillet , i . 170-1 .
35. Descarte s t o Gibieuf , 1 8 Jul y 1629 ; A T i . 1 7 W e mus t bewar e o f readin g to o

much into Descartes ' ter m 'little ' here, and i t is possible that th e treatise was quite
substantial: cf . Rodis-Lewis , L'GLuvre  d e Descartes,  ii . 484-5 , n . 22 .

36. Descarte s to Mersenne , 2 5 Nov. 1630; A T i . 182 .
37. A T i . 181-2 .
38. Mari n Mersenne, L'Impiete  de s deistes, athees et libertins de ce temps, 2  vols. (Paris,

1624; facsimil e repr . o f vol . i, Stuttgart , 1975) , vol , i , p . [xii] .
39. Se e the discussion in Michael J. Buckley , At th e Origins  o f Modern  Atheism  (New

Haven, Conn. , 1987) , 56-64 .
40. Cf . the remar k o f the othe r grea t write r agains t atheis m i n thi s period , th e Jesui t

Leonard Lessius, who i n his De providentia Numinis e t animae immortalitate (1613)
writes: 'Althoug h a t thi s day, there ma y b e many who den y i n thei r secre t judg -
ments al l divin e powe r an d Deity , ye t ar e the y no t muc h known e t o th e world ;
since th e fear e o f th e law s dot h impos e silenc e t o thes e kin d o f men , and onl y
secretly among their familiars d o the y vomit out thei r Atheisme' (quoted i n Buckley,
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At th e Origins  o f Modern  Atheism,  44) . I t i s als o wort h rememberin g th e fa -
mous—and to m y mind stil l compelling—argument in Lucien Febvre, Le Probleme
de I'incroyance  au  XVF siecle  (Paris , 1941), tha t ther e wa s simpl y no conceptua l
space fo r atheis m (i n the stric t sense ) in the sixteent h century . Cf. Buckley, At th e
Origins of  Modern  Atheism,  passim.

41. A T v . 153 .
4z. A T vi . 33 .
43. See Jean Delumeau, Le Peche et la peur (Paris, 1983), 102-7, arul tne literature

cited there .
44. A T i . 143-4 .
45. It s authorship ha s not bee n established with certainty , but the most likely candidate

is a 'des Vallees' mentioned b y two seventeenth-centur y writers , Charles Sorel an d
Tallement d e Reaux , a s havin g discovere d a  langue  matrice  o r primitiv e mothe r
tongue. Contrar y t o th e mor e widel y hel d vie w tha t suc h a  language , i f on e
existed, wa s Hebrew , de s Vallee s maintaine d tha t i t wa s i n fac t a  secre t an d
mysterious language that onl y he and th e angel s had acces s to. Se e Charles Sorel ,
La Science  universelle,  4  vols . (Paris , 1637-43),  ' v- 3 2- Ther e wer e other s wh o
made similar claims at this time, and on e of Mersenne's editors , de Waard, thought
a mor e likel y candidate fo r th e authorshi p wa s Claud e Hard y ( M iv . 332. ; M  v .
140), but a  more recen t editor, Bernar d Rochot, has shown convincingly that suc h
an attributio n canno t b e righ t ( M x . 271-3) . O n universa l languag e schemes in
the seventeent h century , a  numbe r of which wer e influence d b y Descartes ' views ,
see James Knowlson , Universal  Language Schemes  i n England an d France,  1600-
1800 (Toronto , 1975 ) an d M . M . Slaughter , Universal  Language  an d Scientific
Taxonomy i n th e Seventeenth  Century  (Cambridge , 1982) .

46. A T i . 80-2 .
47. Th e ope n lette r t o Balza c presents a  hypothetical reconstruction—on e with decid -

edly politica l overtones—o f language , i n which the origina l languag e has features
rather lik e those Descartes ' projec t for a  universal language is designed to capture :
'In primitive times, before civilization, before there were any quarrels in the world,
and whe n languag e was th e naiv e and spontaneou s expressio n o f the emotions of
the transparen t soul , th e eloquenc e o f superio r mind s wa s lik e a  divin e force ,
whose sourc e la y i n th e zea l fo r trut h an d abundan t goo d sense . I t i s thi s tha t
drew semi-savag e men fro m th e forests , establishe d laws , founde d citie s an d ha d
the power o f ruling as well as that of persuasion. Bu t a little later, with th e Greeks
and th e Romans , th e disputes o f the court s an d th e frequenc y o f political speeches
corrupted i t when i t was used excessively. For it was handed down t o the commo n
people who , havin g no desir e to secur e th e convictio n o f the audienc e b y hones t
combat arme d onl y wit h th e truth , reverte d t o sophism s an d traps , wit h word s
empty o f meaning . I t wa s no t uncommo n fo r the m t o mislea d ingenuous peopl e
in thi s way , bu t despit e thi s the y ha d n o mor e clai m t o argu e fo r th e glor y o f
eloquence wit h th e Ancient s than traitor s ca n riva l soldiers in bravery ' (A T i . 9) .
An important thin g tha t Balza c and Descarte s shar e i s a commitment t o languag e
which shows its truth on it s face, s o to speak , even though they conceive differently
of ho w thi s i s to b e achieved. The politica l overtones o f Descartes' accoun t mirro r
the clos e link s between th e histor y o f eloquenc e an d th e developmen t o f politics
to b e found throughout Balzac' s writings: see e.g. hi s 'Dissertations politiques' , i n
(Euvres d e Monsieur  d e Balzac,  ed . Valenti n Conrart , z  vols . (Paris , 1665 ; fac-
simile repr . (Geneva , 1971) , ii . 419-506 .

48. Mersenn e too k a  mor e optimisti c approac h i n hi s Harmonie  universelle.  Basin g
himself o n Descartes ' ide a o f building up suc h a  language from 'simpl e ideas', an d
ordering thes e o n analog y wit h mathematics , h e examined th e mathematica l pos -
sibility o f creatin g ne w word s sufficien t t o nam e al l thos e specie s o f thing s w e
need to name if we are to classif y the m scientifically. Se e Marin Mersenne, Harmonie
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universelle, 3  vols . (Paris , 1636-7 ; facsimil e repr . Paris , 1975) , pt . i , props . 47 -
50-

49. Se e my Cartesian  Logic  (Oxford , 1989) , ch . 4 .
50. A T i . 145-6 .
51. Se e Jean-Luc Marion, Sur la theologie blanche  d e Descartes (Paris , 1981), 27-159.
52. Suarez , Disputationes  metaphysicae  xxviii , s . 3 , paras . 2-9 .
53. A T i . 149 .
54. Th e passag e i s give n i n Marion , Su r l a theologie  blanche  d e Descartes,  28 .
55. Descarte s t o [Mersenne] , 2 7 Ma y 1630 ; A T i . 152 .
56. Ibid .
57. Fo r detaile d discussio n o f thes e question s se e m y Cartesian  Logic,  ch . z .
58. Ther e ar e o f cours e variou s reductive accounts o f morality , whether theological ,

where actin g morall y i s equate d wit h actin g ou t o f a  blin d lov e o f God , o r
naturalistic, wher e actin g morall y i s e.g . ultimatel y t o b e explicate d i n term s o f
self-interest. Bu t i f eithe r o f thes e kind s o f reductio n i s t o hav e an y clai m t o
success, i t mus t a t leas t explai n th e phenomenolog y o f mora l behaviour .

59. Se e the discussio n i n Henr i Gouhier , L a Pensee  religieuse  d e Descartes,  2n d edn .
(Paris, 1972) , 260-2 .

60. Se e Marion, Su r l a theologie  blanche  d e Descartes,  140—59 .
61. A T i . 152 .
62. A T i . 145 .
63. I n m y accoun t o f thes e question s I  a m indebte d t o J . M . Bos , 'On th e Represen -

tation o f Curve s i n Descartes ' Geometric',  Archive  fo r History  o f Exact  Sciences
24 (1981) , 295-338 ; an d 'Argument s o n Motivatio n i n th e Ris e an d Declin e o f
Mathematical Theory : Th e Constructio n o f Equation , i637~ca . 1750' , Archive
for History  o f Exact  Sciences  3 0 (1984) , 331-80 ; Shea , Th e Magic  o f Numbers
and Motion,  58-67 ; an d Jule s Vuillemin , Mathematique  e t metaphysique  chez
Descartes (Paris , 1960) , 77-98 .

64. Descarte s sen t hi s solutio n t o th e proble m t o Goliu s i n Jan. 163 2 (cf . AT i . 232)
and late r tol d Mersenn e tha t i t ha d take n hi m 'fiv e o r si x week s t o fin d th e
solution' (A T i . 244) , so w e ca n tak e i t tha t h e bega n workin g o n i t som e tim e
around Nov . 1631 .

65. O n Pappus ' problem se e especially Bos, 'Arguments on Motivation'; Emily Grosholz,
Cartesian Method  an d th e Problem  o f Reduction  (Oxford , 1991) , 25-35 ; Georg e
Molland, 'Shiftin g th e Foundations : Descartes ' Transformatio n o f Ancient Geom -
etry', Historia  Mathematica  3  (1976) , 21-49 ; Chikar a Sasaki , Descartes'  Math-
ematical Thought  (An n Arbor, Mich. , 1989) , 296—321 .

66. A T vi . 378 .
67. Her e I  follo w th e ver y helpfu l treatmen t i n Richar d S . Westfall , Never  a t Rest

(London, 1980) , 24-7 .
68. AT  vi.  382-7 .
69. I  dra w her e on th e usefu l summar y in Shea , The Magic  o f Numbers  an d Motion,

46-7.
70. Descarte s wa s no t famila r wit h procedure s fo r rectifyin g algebrai c curves , which

were onl y develope d aroun d th e middl e o f th e seventeent h century .
71. A T vi . 166 .
72. Ibid .
73. A T vi . 443 .
74. I  don' t thin k i t to o anachronisti c t o se e Wittgenstei n a s tryin g t o fles h ou t a

similiar ide a whe n h e urge s tha t mathematica l proof s ar e abov e al l 'perspicuou s
representations'. Cf . e.g . Ludwi g Wittgenstein , Remarks  o n th e Foundations  o f
Mathematics, ed . G. H. von Wright and R . Rhees, 3rd edn. (Oxford , 1978) , 233 ff.,
where a  se t o f fiv e rows o f fou r vertica l line s o f dot s i s taken a s a  paradig m case
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of somethin g tha t migh t convinc e on e o f th e commutativ e la w fo r multiplicatio n
(in thi s case , 5x 4 =  4 x 5 ).

75. I n October Descarte s tells Mersenne tha t h e has had to interrup t what h e has been
working on , whic h i s almost certainl y a  referenc e to th e treatis e on metaphysics .
See Descartes t o Mersenne , 8  Oct . 1629 ; A T i . 23 .

76. Ibid . The allusion is to the painter Apelle s (4th cent. BC), who i s said to have hidden
behind on e o f hi s painting s i n orde r t o liste n t o th e comment s o f hi s critics .

77. Descarte s t o Mersenne , 1 3 Nov . 162.9 ; A T i . 70 .
78. A T vi . Z3i .
79. Mydorg e ha d i n fact provided the note s t o th e thir d edition of 1626 , so Descarte s

could hardl y hav e faile d t o b e familia r with th e work , o n thes e ground s alone .
80. Quote d i n Charle s B . Boyer, Th e Rainbow  (Princeton , NJ, 987) , 2,07-8.
81. Se e John A. Schuster, Descartes and the Scientific  Revolution,  1618-16)4,  2  vols.

(Ann Arbor , Mich. , 1977) , ii , 566-79 .
82.. JI B iii . 66-9 .
83. A T i . 25 .
84. Se e AT i . 665 .
85. Sebastia n Basso, Philosophiae naturalis  adversus Aristotelem, Libri XII (Amsterdam ,

1649), 30 0 ff .
86. A T i . 71-4. The discussio n o f fre e fal l i s written i n Lati n whereas th e res t of th e

letter i s i n French , an d i t i s highl y likely tha t Descarte s i s simpl y copying ou t a
fragment o f something he had writte n earlier , perhaps a s earl y a s 1618 , when h e
replied t o Beeckma n o n thi s question .

87. A T vi . 41-2, .
88. A T i . 137 .
89. A T i . 140-1 .
90. Descarte s t o Mersenne , 2 3 Dec . 1630 ; A T i . 194 .
91. A T i . 136 .
92.. JI B iv . 142 .
93. A T i . 24 .
94. Thi s i s pointed ou t in H. Flori s Cohen, Quantifying Music  (Dordrecht , 1984) , 196.
95. Se e de Waard' s introductor y essay s to JI B i. i-xxi v an d xxv-xxxiv .
96. Onl y a  fragment of this lette r survives : JIB iv. 195 . See the exemplar y account o f

these question s i n Cohen , Quantifying  Music,  192-7 .
97. A T i . 154-5 .
98. Descarte s t o [Beeckman ] 17 Oct . 1630 ; A T i . 157-67 .
99. Cohen , Quantifying  Music,  196 .

100. Se e his remar k i n Descarte s t o Colvius , 1 4 June 1637 ; A T i . 379-80 .

Chapter 7
1. Se e Adam 123 .
2. S o Goliu s tells  Huyghen s i n a  lette r o f i  Nov . 1632 , cite d i n Ecrivains  476 .
3. Cf . ibid . 475 .
4. Ibid . 472— 7 and Pau l Mouy, Le Developpement d e la physique cartesienne,  1646—

1712 (Paris , 1934) , 8-10 , giv e detail s o f Reneri' s career .
5. Se e ibid. 9-10 .
6. A T i. 216-7. The terminology here derives from the alchemical distinction between

'noble' an d 'base ' metals .
7. A T vi . 41-60.
8. Bu t cf. Part V of the Discours, where, in describing Le Monde,  Descarte s says 'afte r

that', tha t is , L'Homme,  T  describe d th e rationa l soul' . A T vi . 59 .
9. Descarte s t o Mersenne , 2 5 Feb . 1630 ; A T i . 119-20 .
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10. Descarte s t o Mersenn e [1 0 Ma y 1632.] ; A T i . 2.50—1 .
11. A T i . loz . Cf . Descarte s t o Mersenn e [2, 0 Feb . 1639] ; AT ii . 5x5 .
11. Descarte s t o Mersenn e [1 3 No v 1639] ; AT ii . 62,1 .
13. Descarte s t o Mersenn e [Nov . o r Dec . 1632] , A T i . 263 .
14. A T xi. 6 .
15. Th e specifi c source s here seem to be Suarez and Eustach e de Saint Paul rather than

Aristotle himself , suggestin g that Descarte s i s thinking o f the kin d o f materia l h e
had studie d a t L a Fleche . See Etienne Gilson , Index  scolastico-cartesien,  zn d edn .
(Paris, 15)79) , item s 2,1 1 an d 392, . Thi s i s confirme d earlie r i n th e firs t chapter ,
where h e tell s u s that 'mos t philosophers'— a ter m usuall y reserve d fo r scholasti c
philosophers—'agree tha t soun d i s nothin g bu t a  certai n vibratio n o f ai r whic h
strikes ou r ears' . Thi s i s a  vie w to b e found i n th e Coimbr a commentaries , fro m
which Descarte s learne d hi s physic s a t L a Fleche : se e Gilson , Index  scolastico-
cartesien, item s 42. 4 an d 425 .

16. A T xi. 8-9 .
17. A T vi . 94 .
18. Se e the settin g out o f the argument s fo r an d agains t th e ide a o f a  quies  media —

an interva l of res t betwee n successiv e motions i n differen t directions—i n Mari n
Mersenne, Harmonie  universelle,  3  vols . (Paris , 1636-7 ; facsimil e repr . Paris ,
1975), iii . 163-5 .

19. Ther e i s a  comprehensiv e discussio n o f 'determination ' i n Ala n Gabbey , 'Forc e
and Inerti a i n th e Seventeent h Century : Descarte s an d Newton' , i n Stephe n
Gaukroger (ed.) , Descartes: Philosophy, Mathematics  an d Physics  (Brighton, 1980),
2,30—32.0: 247—62. . Gabbey' s definitio n o f 'determination ' i n Descartes ' usag e a s
'the directional mode o f motive force ' (p . 258) fits with th e accoun t o f Le Monde,
although the metaphysica l apparatus which Gabbey uses to fill out th e distinctio n
is a  late r developmen t o n Descartes ' part .

20. Se e Rule 5  o f th e rule s o f collision : Principia  Par t II , art . 50 ; A T viiij . 69 .
2,1. A T xi . 10 .
22. A T xi. ii.
2.3. Ibid .
24. I t turns metal s into liquid s because the constitutiv e parts o f metals ar e equa l an d

are al l affecte d equally , whereas i t separate s ou t th e unequa l part s o f woo d an d
causes the smalle r parts o f the wood t o fly away in the for m o f smoke, the large r
ones remainin g as ash .

25. A T xi . 15 .
26. A T xi . 16 .
27. Ther e wer e a  numbe r o f suc h experiment s fro m th e Middl e Age s onwards , cul -

minating the famou s dispute between Boyle and Hobbe s i n i66os . For detail s see
Edward Grant , Much  Ad o about  Nothing  (Cambridge , 1981) .

28. A T xi . 19 .
29. A T xi . 20 .
30. Descarte s t o [Reneri] , 2 June 1631 ; AT i . 205-8 . Reneri' s origina l lette r ha s no t

survived.
31. Se e John A . Schuster , Descartes and th e Scientific  Revolution,  1618-1634,  2 vols .

(Ann Arbor . Mich. , 1977) , ii . 594-601 .
32. Th e correlation betwee n the properties of light and thre e different kind s of matter

is made explicitl y at A T xi . 29-30 , and repeate d late r in Principia III, art . 52 ; AT
viii,. 152 .

33. A T xi. 31 . The procedure he follows here may b e like what he has i n mind in Rule
10 of the Regulae,  when h e tells us that 'when we want to read somethin g written
in a n unfamilia r ciphe r which lack s any apparen t orde r w e inven t an orde r s o as
to tes t ever y conjectur e tha t w e ca n mak e abou t individua l letters , words , o r
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sentences, arranging the characters i n such a  way tha t b y an enumeratio n w e may
discover wha t ca n b e deduce d fro m them . Abov e all , w e mus t guar d agains t
wasting tim e b y guessin g in a  rando m an d unmethodica l way abou t similarities '
(AT x . 405) .

34. Descarte s t o Mersenne , 1 8 Dec . 1629 ; A T i . 86 .
35. A T v . 167 .
36. Se e Steven J. Dick , Plurality  o f Worlds  (Cambridge , 1982.) , 35-6 .
37. A T xi . 33 .
38. Se e the discussio n in William Charlton, Aristotle's  Physics  Books I  and I I (Oxford ,

1970), 119-45 .
39. A T xi . 33 .
40. A T xi . 36 . Note , however , tha t a t th e beginnin g o f hi s discussio n (pp . 32-3 )

Descartes talk s o f th e spac e bein g there first , an d Go d creatin g matte r i n i t (o r
perhaps transformin g i t from empt y spac e int o corporeal extension) . This ma y be
due to the exigencies of exposition, o r to a  lack of clarity on Descartes ' par t abou t
his ow n doctrine .

41. Se e e.g. Galileo' s brillian t kinemati c analysis of fallin g bodie s i n term s o f motio n
in a  void, in the secon d hal f o f the 'Firs t Day ' of his Two Ne w Sciences,  published
in 1638 . The cas e i s discussed i n detai l i n m y Explanatory  Structures  (Hassocks ,
1978), ch . 6 .

42. A T xi . 45 .
43. Ibid .
44. A T xi . 38 .
45. Davi d M. Balme , 'Greek Science and Mechanism F , Classical Quarterly 3 3 (1939),

129-38.
46. Fo r th e detail s o f thes e question s se e Richar d Sorabji , Necessity,  Cause,  an d

Blame (London , 1980 ) an d Sara h Waterlow , Nature,  Change  an d Agency  i n
Aristotle's Physics  (Oxford , 1982) .

47. Se e Michael Frede, 'The Original Notion o f Cause' , in M. Schofield , M . Burnyeat,
and J. Barnes (eds.), Doubt and Dogmatism (Oxford , 1980) , 217-49; and Sorabji ,
Necessity, Cause,  and  Blame.

48. A T xi . 39 .
49. A T xi . 41 .
50. JI B i . 24-5 .
51. Descarte s t o Mersenn e [1 3 Nov . 1629] ; A T i . 73-4 .
52. Galile o Galilei , Two Ne w Sciences,  trans. Stillma n Drake (Madison , Wis. , 1974) ,

65-108.
53. A T xi . 42 .
54. Gabbey , 'Forc e an d Inertia' , 243 .
55. A T xi . 43 .
56. Se e Martia l Gueroult , 'Th e Metaphysic s an d Physic s o f Forc e i n Descartes' , i n

Gaukroger (ed.) , Descartes:  Philosophy,  Mathematics  an d Physics,  196—229 , an d
Gabbey, 'Forc e an d Inertia' , 234-9 . Sinc e Descarte s provide s n o elaboratio n o f
this questio n eithe r i n Le  Monde  o r i n othe r writing s o f thi s period , w e shal l
postpone consideratio n o f it .

57. A T xi . 85-6 .
58. A T ii . 74 .
59. Se e e.g. th e discussion s i n Westfall , Force  in Newton's  Physics  (London , 1971) ,

ch. 2 , an d Willia m Shea , Th e Magic  o f Numbers  an d Motion  (Canton , Mass. ,
1991), 279-82 .

60. Her e I  agree wit h Schuster , Descartes an d th e Scientific  Revolution,  ii. 635 , that :
'operationally speaking , i n term s o f th e applicatio n an d practic e o f Descartes '
mechanics, th e enunciatio n o f a  "Beeckman-like" , full y kinemati c principl e o f
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inertia woul d hav e been irrelevant, whereas it was importan t t o b e able to deplo y
a principl e specifyin g th e instantaneou s "determination " (o r quantity or directio n
of th e tendenc y t o motion ) o f a  movin g body' .

61. Se e e.g. t o cit e popula r accounts , E . J . Dijksterhuis , Th e Mechanization  o f th e
World Picture  (Ne w York , 1961) , 403-18 , an d Bernar d Williams , Descartes
(Hassocks, 1978) , 2,61-2 .

62. Thi s i s especiall y problemati c i n th e ligh t o f Descartes ' negativ e theology , i n
which, a s w e sa w i n th e las t chapter , almos t nothin g ca n b e sai d abou t God .

63. A T xi. 46-7 .
64. Ibid .
65. Descarte s to Mersenne [10 May 1632] ; AT i. 2,50-1. When Descarte s says that we

can discove r al l the differen t form s an d essence s a  priori , h e mean s tha t w e ca n
discover the m fro m thei r causes , no t tha t ther e i s som e non-empirica l wa y o f
discovering them .

66. AT  xi.  50.
67. A T xi. 51 .
68. A T xi . 52 .
69. A T xi . 53 .
70. I t is possible that Descarte s would have revised this attempt to save the phenomena

had L e Monde  appeare d a s planned—he wil l do s o fo r th e Principia —and i t ha s
the appearanc e o f a  stop-ga p measur e here .

71. A T xi . 59 .
72,. A T xi . 64-5 .
73. Toward s B  and no t toward s D  because it has a  natural inclination t o continu e it s

motion i n a straight line , and so must go to th e outside of the circle ACZN rathe r
than toward s th e centr e S . AT xi . 70 .

74. A T xi. 70-1 .
75. A T xi. 71-3 .
76. A T x . 68 .
77. Shea , The Magic  o f Numbers  an d Motion,  289 . See also the genera l discussion of

the proble m o f th e tide s i n Willia m Shea , Galileo's  Intellectual  Revolution,  2n d
edn. (Ne w York , 1972) , 172-89 .

78. A T xi . 81 .
79. Thes e wil l b e covere d i n th e Principia,  however .
80. A T xi . 82 .
81. A T xi . 82-3 .
82. Descarte s t o Mersenne , [Nov . o r Dec. ] 1632 ; A T i . 261 .
83. A T xi . 89-90 .
84. A T xi . 95 . O n Descartes ' conceptio n o f pressur e i n thi s contex t se e Ala n E .

Shapiro, 'Light , Pressure, and Rectilinea r Propagation: Descartes ' Celestia l Optics
and Newton' s Hydrostatics' , Studies in History an d Philosophy o f Science  5 (1974),
239-96.

85. A T xi. 97 .
86. A T xi . 98 .
87. Beeckma n had show n experimentall y in 162 9 tha t th e spee d o f light i s finite , bu t

Descartes advances astronomical observations which contradict Beeckman's results.
In fact , however , Descartes ' propose d astronomica l observation s ar e flawe d i n
that the y woul d no t sho w wha t h e think s the y do . Se e Spyro s Sakellariadis ,
'Descartes' experimenta l Proo f o f th e Infinit e Velocit y o f Ligh t an d Huygens '
Reply', Archive  fo r History  o f Exact  Sciences  2.6  (1982) , 1—12 .

88. Descarte s t o Beeckman , 22 Aug . 1634 ; A T i . 307 .
89. A T xi . 99 .
90. A T xi . 101 .
91. A T vi . 97-8 .
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92. A T vi , 98-9.
93. A T vi . 100 .
94. Descartes ' accoun t o f refractio n is , needles s t o say , no t wholl y satisfactory , and

Fermat, i n particular , was late r t o poin t ou t a  numbe r o f problem s with it . See
the discussion in A. I. Sabra, Theories o f Light  from  Descartes  to Newton (London ,
1967), 107-35 .

95. Descarte s wa s certainly not th e firs t t o sugges t this , bu t hi s knowledg e of earlier
work o n th e rainbo w i s har d t o gauge . O n thi s earlie r wor k se e the surve y i n
Charles B . Boyer , Th e Rainbow  (Princeton , NJ., 1987) ,

96. A T vi . 3x6-7 .
97. Th e number of rainbows does no t sto p a t two. Tertiar y rainbows ar e occasionall y

visible i n nature , particularl y agains t a  dar k background , bu t despit e th e od d
possible sightin g o f quinti c bows , afte r tha t i t seem s tha t the y ca n onl y b e seen
under laborator y conditions . U p t o ninetee n bow s hav e bee n identifie d unde r
laboratory conditions . Se e Boyer, The  Rainbow,  2,71 , 309 .

98. A T vi . 331 .
99. Descarte s unaccountabl y assume s tha t wha t hold s fo r a  ra y movin g fro m ai r t o

water als o hold s fo r a  ra y movin g fro m glas s t o air , a s i n th e cas e o f th e ra y
leaving th e prism .

100. A T vi. 3  31-3.
101. Becaus e Descartes ha s mistakenl y used a  ra y travellin g fro m ai r t o wate r a s hi s

example (se e n . 9 9 above) , hi s accoun t o f th e colour s give s them i n th e invers e
order t o tha t whic h we would expect . Tw o o f Descartes' correspondent s pointe d
this ou t t o Descarte s when th e Meteors  wa s published . Se e Morin t o Descartes ,
22 Feb . 163 8 (A T i. 546-7) ; and German s t o Descarte s [Mar . 1638 ] (A T ii. 59 -
61). Hi s repl y t o Mori n i s completel y inadequate : se e A T ii . 2,08 , an d Morin' s
reponse, A T ii . 2,93-4 . Se e als o th e discussio n i n Ala n E . Shapiro , 'Kinemati c
Optics: A Study of the Wave Theory o f Light in the Seventeent h Century', Archive
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61. A s one commentato r ha s pointe d out , Epicurus ' approac h t o th e study of percep-

tion 'neithe r start s with no r centre s on th e perspectiv e of the subject . Th e subjec t
is treate d fro m th e star t a s a  par t o f th e natura l world , whos e perception s an d
cognitions ar e t o b e explained-—b y referenc e t o th e actio n an d interactio n o f
atoms' (Stephe n Everson , 'Epicuru s o n th e Trut h o f the Senses' , i n Everso n (ed.) ,
Companions t o Ancient  Thought,  i : Epistemology  (Cambridge , 1990) , 161-83 :
181). Galileo had also raised this question in his // Saggiatore o f i6z3, and he had
distinguished primar y an d secondar y qualities , th e latte r bein g addition s o f
'consciousness' (Galileo , Discoveries and Opinions  of  Galileo,  ed. and trans . Stillman
Drake (Garde n City , NY , 1957) , 2,74-9) , bu t n o questio n abou t th e natur e o f
subjectivity i s raise d thereby .

6z. Se e th e discussio n i n Charle s Taylor , Sources  o f th e Self  (Cambridge , 1989) ,
ch. 10 .

63. I n a  ver y differen t context , Plotinus , i n th e thir d centur y AD, had conceive d o f
cognition a s involving an ontologica l gul f betwee n subject an d object . See Eyjolfu r
Emilsson, Plotinus  o n Sense-Perception  (Cambridge , 1988) .

64. A T vi . 34 .
65. A T vi . 3Z .
66. A T vi . 39 .
67. A T i . 338 .
68. A T i . 340 .
69. Th e natur e o f Descartes ' quarre l wit h th e Elzevier s is no t known , bu t i t wa s

evidently serious , a s he tells Mersenne tha t he 'would prefe r to emplo y somebod y
who ha s n o connectio n wit h Elzevier , wh o wil l probabl y hav e warne d hi s cor -
respondents becaus e h e know s tha t I  a m writin g to you ' (A T i . 340) .

70. Ecrivains  ch . 1 3 provide s ful l detail s o f th e agreemen t with Mair e a s wel l a s a
facsimile o f th e contract .

71. Saumais e write s o n 4  Apr. , 'l e liur e d e sieu r de s Carte s es t acheu e d'imprimer '
(AT x . 554) -

71. Se e Adam £43-5 .
73. Descarte s to [Vatier] , zz Feb . 1638 ; A T i . 560 .
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74. A T vi . 77 .
75. Cf . Ada m 185 .
76. A T vi . 41 .
77. Se e Descartes t o Huygens , 5  Oct . 1637 ; A T i . 434 .
78. Descarte s t o ** * [2. 7 Apr . 1637] ; A T i . 370 .
79. Descarte s t o Mersenne , 1 9 Jun e 1639 ; A T ii . 565 .
80. e.g . b y Germans; se e Ciermans t o Descarte s [Mar . 1638] ; A T ii . 59 .
81. A T ii . 2.4 .
81. Descarte s t o Mersenne , 9  Feb . 1639 ; A T ii . 495 .
83. Descarte s to Mersenn e [Dec . 1638] ; AT ii . 463-4: 'ie vou s diray , entre nous , qu e

ie les compare au x ver s d'Ennius, desquels Virgile tiroit de 1'or, i'entens de  scercore
Ennij'.

84. Willia m Shea , The  Magic  o f Numbers  an d Motion  (Canton , Mass. , 1991) , 192, ,
n. 37 .

85. Reference s ar e give n ibid . 291-3 , n . 37 .
86. Prefac e t o th e Meditationes;  A T vii . 8 .
87. Se e e.g. th e remar k i n a  lette r o f Chapelai n t o Balzac , 29 Dec . 1637 , quote d a t
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88. Ada m 188 .
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Descartes t o Plempiu s for Fromondus , 3  Oct . 1637 . The replie s to hi s objections
to th e Discours  ar e t o b e foun d a t A T i . 413-16.

91. A T i. 413-14 .
92,. Plempiu s to Descarte s [Jan . 1638] ; A T i . 497-9 .
93. Descarte s t o Plempius , 1 5 Feb . 1638 ; A T i . 522 .
94. e.g . A T i . 523-34 .
95. Descarte s t o [Vatier ] [2,2 , Feb . 1638] ; A T i . 559-60 .
96. A T i . 560 .
97. A  Lati n translatio n o f th e Discours,  Dioptrique,  an d Meteors  appeare d i n 166 4

(AT vi . 517-720) , bu t n o ne w materia l was added .
98. Descarte s t o Mersenn e [1 3 Nov . 1639] ; A T ii . 622 .
99. A T i . 564-5 .

100. A T ii . 596-7 .
101. Fo r furthe r discussio n o f thi s point , se e my Cartesian  Logic  (Oxford , 1989) , 51-

60.
102. Descarte s t o Plempiu s fo r Fromondus , 3  Oct . 1637 ; A T i . 416-20.
103. Ferma t t o Mersenn e [Apr . o r Ma y 1637] ; M  vi . 2,50-2 .
104. Descarte s t o Mersenn e [ 5 Oct . 1637] ; A T i . 452-3 .
105. Se e A. I . Sabra , Theories  o f 'Light  from  Descartes  t o Newton  (London , 1967) ,

ch. 4 .
106. Ferma t t o Mersenn e [Nov . 1637?] ; M  vi . 32.2-31 .
107. Mori n t o Descartes , 2 2 Feb . 1638 ; A T i . 542-3 .
108. Descarte s t o Morin , 1 3 Jul y 1638 ; A T ii . 204 .
109. Se e Descartes t o Mersenne , 5  Oct . 1637 ; A T i . 450-1 .
no. Descarte s t o Mersenne , 3 0 Sept . 1640 ; AT iii . 183 .
in. Descarte s t o [Noel] , Oct . 1637 ; AT i. 455.
112. Se e Adam 200 .
113. Se e Charles B . Boyer , The  'Rainbow  (Princeton , NJ, 1987) , 219 .
114. Descarte s to [Vatier J [2. 2 Feb . 1638] ; A T i . 563 .
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115. Descarte s t o Plempiu s fo r Fromondus , 3  Oct . 1637 ; A T i . 421 .
116. Descarte s t o German s [2 3 Mar . 1638] ; A T ii . 71 .
117. German s t o Descarte s [Mar . 1638] ; A T ii . 58-9 .
118. Mori n t o Descartes , z z Feb . 1638 ; A T i . 556.
119. Descarte s t o German s [2 3 Mar . 1638] ; A T ii . 74 .
120. German s to  Descarte s [Mar . 1638] ; AT  ii.  59-61 ; Mori n to  Descartes , 22  Feb .

1638; A T i . 546-9 .
121. Se e the discussio n i n Shea , Th e Magic  o f Numbers  an d Motion,  zi6-i8 .
izz. O n Harriot' s contributio n t o th e developmen t o f algebr a se e J . A . Lohne ,

'Dokumente zu r Revalidierun g von Thomas Harrio t al s Algebraiker' , Archive fo r
History o f Exact  Sciences  3  (1976) , i85~zo5 .

IZ3. O n th e early development of algebra generally, and esp . Vieta's contribution t o it ,
see Jaco b Klein , Greek  Mathematical  Thought  an d th e Origin  o f Algebra
(Cambridge, Mass. , 1986) .

iZ4. Descarte s t o Mersenn e [en d o f Dec . 1637?] ; A T i . 478-80 .
IZ5. O n thi s whole episode see Chikara Sasaki , Descartes' Mathematical  Thought  (An n

Arbor, Mich. , 1989) , 335-79 -
126. Th e documents , including Beaugrand's original accusation to Mersenne , ar e given

at AT v. 503—i z. See also the detailed account i n Gaston Milhaud, Descartes savant
(Paris, igzi) , 149-75 .

127. Se e Scott, Th e Scientific  Work  o f Rene  Descartes,  114-15 .
iz8. Descarte s t o *** , 3 0 Aug . 1637 ; A T i . 393 .
129. Vrooman , Rene  Descartes,  141 .
130. Descarte s t o Huygens , 5  Oct . 1637 ; AT i . 434-5 .
131. Descarte s t o Huygens , 4  Dec . 1637 ; A T i . 649 .
i3z. Se e Huygens t o Boesset , 1 9 Jan . 1641 ; M  x . 416-17 .
133. O n th e relation between Mersenne and Ban see David P. Walker, Studies in Musical

Science i n the  Late  Renaissance  (London , 1978) , ch . 6 .
134. Se e M vii . i-z .
135. Lette r quote d a t A T ii . 586 .
136. Descarte s t o Mersenn e [3 0 Jul y 1640] ; A T iii . 13 9 an d 141 . Se e the reference s

given fo r bot h hi s dissection s an d hi s gardenin g i n Ada m 233 .
137. Se e e.g. Descarte s t o Plempius , 1 5 Feb . 1639 ; A T i . 523-8 .
138. Se e Descartes t o Mersenn e [1 3 Jul y 1638] ; A T ii . 250-5 ; se e also A T v . 563-7 .
139. Se e the accoun t o f thes e event s i n Ada m 272-80 .
140. Se e the discussio n i n Pierr e Costabel , Demarches  originales  d e Descartes  savant

(Paris, 1982) , 121-40 .
141. I  a m indebte d i n wha t follow s t o th e carefu l discussio n i n Westfall , force  i n

Newton's Physics,  72-8 .
142. Descarte s t o Mersenn e [1 3 Jul y 1638] ; A T ii . 228 .
143. Descarte s t o Mersenne , 1 5 Nov . 1638 ; A T ii . 432-3 .
144. Descarte s t o Huygens , 5  Oct . 1637 ; A T i . 435-6 .
145. Descarte s t o Mersenne , 1 2 Sept . 1638 ; A T ii . 354 .
146. Thi s i s the dominan t them e o f the lette r t o Mersenn e [1 3 July 1638] ; AT ii . 222 -

45-
147. Se e e.g. Debeaune to Mersenne , 2 5 Sept . 1638; M viii . 86-90 (also at A T v. 515-

17).
148. O n i i Mar . h e tell s Mersenn e tha t h e wil l b e i n Leide n i n five o r si x weeks ;

AT iii . 35-6 . Th e lette r t o Pollo t o f 7  Ma y i s th e firs t addresse d fro m Leiden ;
AT iii . 59 .

149. Thi s i s establishe d decisivel y i n Bradle y Rubidge , 'Descartes ' Meditations  an d
Devotional Meditations' , Journal  o f th e History  o f Ideas  5 1 (1990) , 27-50 .

150. A T vii . 3 . Cf . ibid . 153-4 .
151. A T vii . 4 .
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152. A T vii . 16.
153. '[Corporea l things ] possess al l the propertie s whic h I  grasp clearly and distinctly ,

that is , al l thos e which , viewe d i n genera l terms, com e unde r th e subjec t matte r
of pur e mathematics ' (A T vii . 80).

154. Th e decisio n was mad e o n th e basi s of th e doctrine s o f th e Churc h Fathers . See
Blackwell, Galileo,  Bellarmine,  an d the  Bible,  ch. i .

155. Quote d ibid . 18 .
156. A T vii. 48- 5 z.
157. Man y interpretations hav e been proposed o f the Meditationes,  an d thi s i s not th e

place t o g o throug h them . Instead , I  a m offerin g wha t I  believ e to b e th e mos t
plausible reading, which will be supported wher e necessary both b y the tex t itself
and b y what I  have tried t o reconstruc t a s to th e genesi s of particula r arguments.
For wha t i s stil l th e bes t statemen t o f a n approac h diametricall y opposed t o th e
one that I  am taking , one which assumes that the Meditationes  i s completely self -
contained, see Martial Gueroult , Descartes selon I'ordre de s raisons, 2. vols. (Paris,
1953). Implausible as I  believe it is , such a lin e o f interpretation i s still commonly
favoured amon g Descarte s commentators .

158. A T vii . 80 .
159. A T xi . 439 .
160. A s many modern commentator s hav e argued. The mos t famou s argument for th e

unintelligibility o f hyperboli c doub t i s Ludwi g Wittgenstein, O n Certainty  (Ox -
ford, 1969) .

161. I n thi s all-importan t respec t Descartes ' argumen t goe s wel l beyon d Augustine' s
argument, a t th e beginnin g of pt . i i of bk 3  of De libero  arbitrio voluntatis,  that
in orde r t o b e deceive d on e mus t exist .

162. A T vii . 140 .
163. Fo r furthe r discussio n o f thi s poin t se e m y 'Vic o an d th e Maker' s Knowledg e

Principle', History  o f Philosophy  Quarterly  3  (1986) , 2.9-44 : 37-40 .
164. A T vii . 37-8 . Cf . A T iii . 303.
165. A T iii . 383.
166. A T i . 145 .
167. A T vii . 214 .
168. A T vii . 278 .
169. Se e the discussion s in J . Vigier , 'Le s Idee s d e temps , d e dure e e t d'eternit e dan s

Descartes', Revue  philosophique 8 9 (1920), 196-23 3 and 321-48; Jean Wahl, Du
role d e I'idee  d e ['instant  dans  l a philosophie  d e Descartes  (Paris , 1920) ; an d
Daniel Garber , Descartes'  Metaphysical  Physics  (Chicago , 1992) , 263-73 .

170. Se e J. E . K. Secada , 'Descartes on Tim e an d Causality, ' Philosophical  Review  9 4
(1990), 45-72- : 49-5 z-

171. A t least in classical mechanics. In Relativity theory, physical-causal processes must
always take time, as there can b e no instantaneous transmissions or propagations .

172. e.g . A T vii . 210-14.
173. A T vii . 80 .
174. Discoveries  and Opinions  o f Galileo,  ed. and trans . Stillma n Drake (Garde n City,

NY, 1957) , 275-9 -
175. A T vii . 254.
176. A T viii, . 321 .
177. A T viii,. 323. The French version talks of 'various dispositions i n the shapes , sizes,

positions, an d movement s o f th e part s o f th e body ' (A T ix 2. 317) .
178. A T vii . 411-12.
179. A T viii, . 359 .
180. ** * t o Descarte s [Jul y 1641] ; A T iii . 403 .
181. Descarte s to ** * [Aug . 1641!; A T iii . 426.
182. A T vii . 3.
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183. Quote d i n Erns t Cassirer , Pau l Kristeller , an d Joh n Herma n Randal l (eds,) , Th e

Renaissance Philosophy  o f Ma n (Chicago , 1949) , 261 .
184. A T vii . 201-2 . Despit e bein g show n th e invalidit y o f thi s argumen t for m b y

Arnauld, Descarte s wil l us e i t agai n i n th e Principia  II , art . 4 , i n hi s attemp t t o
demonstrate tha t hardnes s canno t b e an essentia l property o f matte r becaus e w e
can imagin e matte r no t havin g th e propert y o f bein g hard ! (A T viii, . 42. )

185. A T vii . 2.2.6.
186. A T vii . 78 .
187. Cf . hi s objection to th e ide a tha t th e bod y can thin k i n th e secon d se t o f replies :

'whatever ca n thin k i s a  mind , o r i s called a  mind ; bu t sinc e mind an d bod y ar e
in realit y distinct, n o bod y i s a mind ; therefore no bod y ca n think " (A T vii. 132.) .
Incidentally, w e mus t not e tha t th e 'thinking ' her e i s characteristicall y huma n
thought (involvin g judgemen t and will) .

188. Somethin g lik e thi s doctrin e coul d b e offere d a s a  basi s fo r wha t Arnaul d men-
tions a s the commonly hel d view that 'th e souls o f brute animals are distinc t from
their bodies , bu t nevertheles s perish alon g wit h them ' (A T vii. 204) .

189. Th e proble m o f my distinctnes s fro m my thinking , brough t u p i n th e thir d se t of
objections t o th e Meditationes  (A T vii . 177) , an d tha t o f th e similarit y between
Descartes's accoun t an d th e Platoni c vie w tha t nothin g corporea l belong s t o m y
essence, raise d i n th e fourt h se t (A T vii. 203), both bea r o n th e questio n o f ho w
far Descarte s ha s manage d t o avoi d Averroism. In his se t o f objections , Gassend i
also raise s suc h problems : se e A T vii . 25 9 ff. , and esp . 262 .

190. A T vii . 27 .
191. A T vii . 28 .
192. Cf . Gordo n P . Bake r an d Katherin e J . Morris , 'Descarte s Unlocked' , British

Journal for the History of Philosophy 1/2 (1993), 3-21, who are more inclined
to se e th e issu e a s bein g on e o f a  choic e betwee n consciousnes s o f one' s ow n
mental states versus judgement and volition; they opt for the latter. That awareness
does play an important rol e is, however, evident from e.g. the late r correspondenc e
with More .

193. O n the fac e of it, this reading look s incompatibl e with Descartes ' remark s towards
the en d o f th e replie s t o th e sevent h se t o f objections to th e Meditationes,  wher e
he say s that i t i s wrong to argu e tha t mind , a s a  separat e substance , no t onl y be
required t o think , bu t als o 'tha t i t shoul d thin k tha t i t i s thinking, b y mean s o f
a reflexiv e act , or tha t i t should have awareness of it s own thought ' (A T vii. 559).
But wha t thi s rule s ou t i s no t th e nee d fo r th e min d t o hav e the capacit y t o b e
aware o f 'thoughts' , i n th e sens e o f it s ow n menta l state s (perceptions , etc.), bu t
the nee d fo r th e min d t o hav e the capacit y to b e aware o f 'thoughts ' i n the sens e
of it s judgements. The fac t tha t Descarte s uses the exampl e that a n architec t doe s
not nee d to reflec t o n the skil l he has to posses s i n order t o b e an architec t surely
indicates tha t thi s i s what h e ha s i n mind . I n short , w e nee d t o b e awar e o f ou r
mental state s i f w e ar e t o mak e judgement s abou t them , bu t th e judgement s
themselves d o no t hav e t o b e reflexive.

194. A T vii . 49 .
195. e.g . Descartes to Arnauld , 29 July 164 8 (A T v. 222) and Descarte s t o Mor e [Aug.

1649] (A T v. 403-4) .
196. A T vii . 81 .
197. Descarte s t o Elizabeth , 2 1 Ma y 1643 ; A T iii . 665 .
198. A T ii . 361 .
199. Baille t ii. 90 .
200. Ibid . 90 . Th e circumstance s an d symptom s sugges t scarle t fever , althoug h ther e

were othe r epidemic s wit h symptom s simila r to scarle t fever , suc h as the 'Englis h
sweats', whic h produce d a  hig h mortalit y rat e i n th e middl e o f th e sixteent h
century. I t i s often ver y difficul t t o identif y exactl y the natur e o f th e epidemic s i n
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this period, fo r not onl y are symptoms not alway s described adequately but diseases
themselves chang e throug h mutatio n o f viruse s an d bacteria , an d seventeenth -
century disease s an d moder n one s ma y b e quit e different .

zoi. Se e Adam 288 .
zoz. I t shoul d b e said , however , tha t w e hav e n o direc t evidenc e o f grie f o n hi s part .

His letter to Mersenne o f 1 5 Sept . 1640 shows tha t he had alread y thrown himsel f
back into work. An d in a letter to Pollo t written only four months afte r Francine' s
death, consoling hi m on the deat h o f his brother i n very similar circumstances , he
refers to Francine's deat h an d writes that 'it would b e barbarous to fee l n o sorrow
at al l when on e has sufficien t cause , bu t i t would b e cowardly to abando n onesel f
wholly t o one' s grie f (Descarte s to [Pollot ] [mid-Jan . 1641] ; A T iii . 2.79) .

Chapter 9
1. Cf . Arnauld's commen t i n his objections : 'It coul d b e claimed tha t th e wor k unde r

discussion belong s entirel y t o philosophy ; ye t sinc e th e autho r ha s . . . submitted
himself t o th e tribuna l o f theologians, I  propose t o pla y a  dua l rol e here ' (A T vii.
I97)-

2. A T vii . 7 .
3. A T vii . 160—70 .
4. A T vii . 153 .
5. A T vii . 581 .
6. Descarte s t o Mersenn e [2 5 Nov . 1630] ; A T i . 179 .
7. Descarte s t o [Vatier ] [2 2 Feb . 1638] ; AT i . 564-5 .
8. Se e the detailed and invaluabl e discussion in J.-R. Armogathe, Theologia cartesiana:

L'Explication physique  d e I'Eucharistie  chez  Descartes  e t Dom  Desgabets  (Th e
Hague, 1977) , loff .

9. A T vii . 217 .
10. A T vii . 248-56 .
11. Se e Richard A. Watson, 'Transubstantiatio n amon g the Cartesians' , i n T. M. Lennon ,

J. M . Nicholas , an d J . W. Davi s (eds.) , Problems  o f Cartesianism  (Kingston , Ont. ,
1982), 127-48 , an d Steve n Nadler , 'Arnauld , Descartes , an d Transubstantiation :
Reconciling Cartesia n Metaphysic s an d Rea l Presence' , Journal o f th e History  o f
Ideas 4 9 (1988) , 229-46 .

12. Se e the accoun t ibid . 234-5 .
13. The o Verbeek , Descartes  an d th e Dutch  (Carbondale , 111. , 1992) , provides th e bes t

account t o date of this question, an d my account in this paragraph relie s exclusively
on thi s account .

14. Cite d ibid . 5 .
15. A T vii . 582-601 .
16. A T viii 2. 1—194 .
17. A T viii 2. 201-73 .
18. See  Descarte s to  Regiu s [2 4 May  1640] ; AT  viii . 63-70 , and  the  fragment s of

Regius t o Descartes , 5  Ma y 1640 ; A T iii . 60-1.
19. Primeros e wa s a  French-traine d physicia n o f Scottis h parents , activ e mainl y i n

England. His anti-Harve y trac t D e vulgi  erroribus  i n medicina  ha d bee n publishe d
in Amsterda m i n 1638 . Se e M viii . 648 , n . 4 .

20. Se e Jack R . Vrooman, Rene  Descartes:  A Biography  (Ne w York , 1970) , 153-7 , on
the Descartes—Voetius—Schurman n relationship .

zi. Voetiu s t o Mersenn e [secon d hal f o f Oct . 1640] ; M  x . 164 . Voetiu s wil l i n fac t
write abou t fiv e letter s t o Mersenn e o n thi s theme , an d Descarte s give s extract s
from som e o f the m i n hi s lette r t o th e Magistrate s o f Utrecht . Se e AT iii . 602-4 .

22. Descarte s to Mersenne , n Nov . 1640 ; A T iii . 2.31 .
Z3. Descarte s t o Regiu s [Apr . 1642] ; A T iii . 558-60.
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24. Descarte s t o Huygens , 2 6 Apr . 1642; A T iii . 784.
2,5. Voetiu s criticize d scholasticis m extensively , bu t h e accepte d th e post-Reformatio n

scholasticism o f Suarez , Fonseca , Toletus , an d th e Coimbr a commentators . Se e
Verbeek, Descartes  an d the Dutch, j.

•2.6. Vrooman , Rene  Descartes,  160 . Vrooman' s accoun t o f thes e episode s manage s t o
distil th e essenc e fro m th e detaile d account i n Ecrivains  547—7 9 an d 595—602, , an d
I hav e relie d o n bot h thes e source s i n wha t follows .

27. Descarte s to Mersenne, i Apr. 1640; AT iii. 50. On the possibility that Digby made
the invitation, se e AT iii. 89-90. Digb y was to write the first exposition o f Cartesian
philosophy i n English, i n his Two Treatises  (Paris , 1644; facsimile repr . New York ,
1978).

28. A T v . 165 .
29. Se e Genevieve Rodis-Lewis , L'iEuvre d e Descartes,  2 . vols. (Paris , 1971), i . 420, n.

i. Propose d date s var y fro m 162 9 t o 1650 .
30. Se e Ferdinand Alquie (ed.) , (Euvres pkilosophiques  d e Descartes, 3 vols. (Paris, 1963-

73), ii . 111 4 n . 2 .
31. Se e Pierre-Alain Cahne, U n autre  Descartes:  Le  Philosophe  e t so n langage  (Paris ,

1980), 56-62 .
32. A T x. 505-6 .
3 3. O n th e relatio n betwee n Eustache and Descarte s se e Lesli e Armour, 'Descarte s an d

Eustachius a Sancto Paulo', British Journal for th e History o f Philosophy  1/ 2 (1993) ,
3-21.

34. Descarte s t o Mersenne , n Nov . 1640; AT iii. 233.
35. Descarte s t o Mersenne , 2 1 Jan. 1641; A T iii . 286.
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soul is in the sens e organs as well as in the brain , bu t i t is its presence in the brain
that i s responsible fo r sensation , fo r brain injurie s imped e sensation . Th e question
whether sensatio n take s plac e in a corporeal orga n o r i n an incorporea l substance
is just not a n issue for Descartes, just as whether 'ideas' are corporeal o r incorporeal
is not a n issue . For the late r Cartesians such a s Malebranche, these are the pivotal
questions, an d almos t al l contemporar y commentator s hav e trie d t o rea d thi s
concern bac k int o Descartes .

izo. Se e Verbeek, Descartes  an d th e Dutch,  70-7 , o n thi s circle.
12,1. Clauber g was t o b e th e firs t Cartesia n o f not e i n Germany , becomin g professo r

of philosophy an d theology a t Duisberg in 1651. Elizabeth had a  hand i n ensuring
that Cartesianis m was wel l represented at the ne w University of Duisberg through
her cousin , Frederic k William, Elector o f Brandenberg, who wa s the drivin g forc e
behind settin g u p th e university .

122. A T v . 165 .
123. O n thi s tri p se e Ecrivains ch . 25 .
124. Descarte s t o Chanu t [Ma y 1648] ; A T v. 183 .
125. ' I went t o Pari s to bu y a  parchment—the mos t expensiv e an d useles s I have ever

received': Descarte s t o Chanu t [3 1 Mar . 1649] ; A T v . 326 .
126. Descarte s t o Chanut , 2 6 Feb . 1649 ; A T v. 292 .
127. Descarte s t o Chanu t [3 1 Mar . 1649] ; A T v . 328—9 .
12,8. Mor e t o Descartes , u Dec . 1648 ; A T v. 238-9. See the discussio n i n Alexandre

Koyre, From th e Closed  World  t o th e Infinite  Universe  (Baltimore , 1957) , ch . 5 .
129. Elizabet h t o Descartes , 3 0 June [1648] ; A T v . 195-7 .
130. O n Chanut' s lif e se e Adam 512-14 , n . a .
131. Ther e ma y hav e bee n politica l reason s behin d this . Akerma n notes : 'Th e Sveo -

Gallic alliance had latel y been threatened b y the presenc e of anti-royalist libertines
at th e Swedis h cour t an d Chanu t wante d t o provid e a  mor e orthodo x Frenc h
influence o n th e Queen ' (Queen  Christina,  45) .

132. Quote d ibid . 259 .
133. Descarte s told Christin a that h e did no t necessaril y inten d staying i n a  permanent
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capacity, an d he wrote to Elizabet h on 9 Oct. 164 9 that h e might not sta y beyond
the summer : A T v . 431 .

134. Descarte s t o Chanut , i  Nov . 1646 ; A T iv. 535.
135. Descarte s t o Christin a [2. 6 Feb . 1649] ; A T v . 2,94 .
136. Ecrivains  643 , n . 2 , point s ou t tha t i t i s remarkable ho w man y reference s ther e

are t o Elizabet h i n Descartes ' correspondenc e wit h Chanut . Not e e.g . hi s other -
wise gratuitous mentio n o f Elizabeth in his first letter to Chanu t o f i Nov . 1646 ;
AT iv . 534 .

137. M  xyi . 195 .
138. Se e Akerman, Queen  Christina,  46-7 .
139. Se e the bemuse d descriptio n b y Brasset , secretar y o f th e Frenc h embass y a t Th e

Hague: A T v . 411 .
140. Baille t ii . 388 .
141. Se e Akerman, Queen Christina,  44-69 , and esp . her discussion (pp . 55-69) o f the

thesis i n Erns t Cassirer , Descartes:  Lehre —Personlichkeit—Wirkung (Stockholm ,
1939), tha t Christina' s conversio n wa s helpe d b y he r embracin g a  Cartesia n
methodology.

142. Descarte s t o Elizabet h [ 9 Oct . 1649] ; A T v . 430 .
143. Se e Richard A . Watson , 'Ren e Descarte s n'es t pa s 1'auteu r d e L a Naissance  d e la

paix', Archives  d e philosophic  5 3 (1990) , 389-401 .
144. Th e letter s bega n t o appea r i n variou s edition s fro m 166 3 onwards , althoug h

there were gaping lacunae in what wa s published: e.g. the letter s to Elizabeth were
not published until 1879 , and a  large part o f the correspondence betwee n Descarte s
and Huygen s wa s no t discovere d unti l thi s century . Moreover , standard s o f
editing were ofte n poor . Roth , wh o discovere d and publishe d the correspondenc e
with Huygens i n 1926, noted numerous errors an d omission s in Clerselier's edition
when h e compare d thi s wit h th e newl y discovere d originals .

145. Fo r th e detail s o f Descartes ' las t day s se e Baille t ii . 414-23 .
146. I  have followed th e summar y i n Akerman , Queen  Christina,  51—2 . Huet' s repor t

that h e go t th e stor y fro m Chanu t i s implausible , becaus e Baille t worke d fro m
Chanut's memoir s and would surel y have drawn attentio n to suc h an odd episode .

147. Se e AT v . 468-9 .
148. Thes e source s ar e reproduce d a t A T v . 470-500 .
149. I  follow the summar y in G . A. Lindeboom, Descartes  an d Medicine  (Amsterdam ,

1979), 13-14 -
150. I f indeed ther e i s a  skul l i n wit h th e remains . Berzeliu s report s tha t n o skul l wa s

found amon g th e bone s whe n the remain s were moved t o St . Germain-des-Pres in
1819.

151. Se e E . Weil , 'Th e Skul l o f Descartes' , journal  o f th e History  o f Medicine  an d
Allied Sciences  n  (1956) , 220-1 .

152. Se e Johan Nordstr0m , 'Til l Descartes ' ikonografi' , Lychnos  (1957-8) , 194-250 ,
which I  have no t bee n able to consult , bu t whos e argumen t i s reported i n Gregor
Sebba, Bibliographia  Cartesiana:  A  Critical  Guide  t o th e Descartes  Literature,
i8oo-i<)6o (Th e Hague , 1964) , 3 .
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The nam e entrie s i n the Inde x contain ver y brie f biographica l information, bu t ther e is
some need fo r rathe r longe r entries on a  selection of some o f the mor e obscure o r mor e
important figures . I  hav e concentrate d o n Descartes ' contemporarie s an d tw o o f hi s
early biographers , an d I  hav e include d ver y littl e bibliographica l material . Bibliogra -
phies of philosophers (broadl y construed) in France and the Netherlands in the seventeenth
century can be obtained fro m th e exhaustive surveys in Jean-Pierre Schobinger (ed.) , Die
Philosopbie de s 17 . Jahrhunderts, ii:  Fmnkreich und  Niederlande,  z  vols . (Basle , 1993) .
For bibliographica l material on scientists , as well as more extensiv e biographical detail ,
the reade r shoul d begi n b y consultin g Charle s Coulsto n Gillispi e (ed.) , Dictionary  o f
Scientific Biography,  1 6 vols . (Ne w York , 1970-80) .

ARNAULD, Antoine (i6iz-94), was bor n int o a  family closely  associated wit h Jansenism,
his sister Angelique reforming the Port-Royal alon g Jansenist line s afte r becomin g Abbess.
He studie d theolog y a t th e Sorbonne , an d wa s ordaine d a  pries t an d awarde d a  doc -
torate i n theolog y i n 1641 . A t th e invitatio n o f Mersenne , h e contribute d a  se t o f
objections t o th e Meditationes  whic h sho w remarkabl e philosophical depth . Descartes
held hi m i n hig h regard , an d h e wa s t o develo p a  particularl y sophisticated , realis t
version o f th e Cartesia n doctrin e o f idea s i n hi s De s vrais  e t fausses  idees  (1683) . Hi s
earlier L a Logique,  ou I'art  d e penser  o f 1662.  (better know n a s th e Port-Royal  Logic)
was a n extremel y influentia l accoun t o f th e kin d o f psychologize d logic/metho d tha t
flourished a t tha t time . Hi s collecte d writings , mostl y o n theologica l question s bu t
containing a  lo t o f materia l o n philosophy , an d som e o n mathematics , mak e u p 4 3
volumes. A  fierc e an d abl e opponen t o f th e Jesuit s o n philosophica l an d theologica l
matters, Arnaul d wa s expelle d fro m th e Sorbonn e i n 165 5 an d spen t muc h o f hi s lif e
in exile , firs t i n th e Netherland s an d the n i n Belgium.
BAILLET, Adrie n (1649-1706) , wa s autho r o f th e firs t comprehensiv e biograph y o f
Descartes. Bor n int o a  peasan t family , h e wa s note d fo r hi s unkemp t an d asceti c ap -
pearance. Afte r studyin g theology , h e spen t som e year s a s a  schoolmaste r an d wa s
appointed i n 1680 as librarian in the hous e o f Lamoignon, th e avocat general,  who ha d
inherited a  magnificent collection o f books fro m hi s father, first president of the parlement
of Paris . Withi n si x months Baille t had reclassifie d an d reshelve d the entir e collection,
and i n th e nex t tw o year s h e ha d compile d a  classifie d inde x o f th e collectio n whic h
filled thirty-two foli o volumes . Onc e h e ha d finishe d this , however , h e bega n t o thin k
how muc h mor e valuabl e a  comprehensiv e classificatio n o f th e whol e o f knowledg e
would be , an d h e bega n o n hi s projec t o f publishin g a  catalogu e coverin g authors '
contributions, an d critica l assessment s b y othe r authors , i n ever y are a o f knowledg e
from botan y t o philology , poetr y t o law , mathematic s t o theology . Fro m th e 'genera l
plan' o f the Jugements de s savants,  i t appears tha t th e projec t was t o compris e aroun d
130 large folio volumes, although onl y nine appeared befor e the project was abandone d
in 1694 . I * brought hi m significan t controversy , no t leas t becaus e o f the attack s o n th e
French etymologis t Gille s Menage containe d therein ; an d th e situation wa s exacerbate d
by Baillet' s associatio n with the Jansenists and Menage' s associatio n with the Jesuits at
a tim e o f fierc e controvers y betwee n th e two . Baillet' s lif e o f Descarte s went t o pres s
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in 1691 . Drawin g on th e ful l rang e o f published and unpublishe d sources, h e was abl e
to compil e a n accoun t o f Descartes ' lif e tha t wen t fa r beyon d anythin g that ha d bee n
put togethe r u p to tha t time . He seem s to hav e been somewhat reluctan t to tak e on the
task, fo r h e evidentl y had n o grea t likin g for Descartes , excep t fo r th e las t te n year s of
his life , i n whic h h e sa w Descarte s a s leadin g a n asceti c existenc e (Francin e notwith -
standing) whic h h e himsel f covete d (hi s early ambition ha d bee n t o becom e a  Trappist
monk). I t wa s hi s collaborator , th e Abb e Jean-Baptist e Legrand , wh o ha d initiall y
intended to write the work, an d he had bee n given Chanut's (q.v. ) memoires by Clerselier
(q.v.) fo r tha t purpose , bu t i t wa s Baillet—who , i t shoul d b e noted , wa s engage d i n
another majo r project , discoverin g th e tru e identitie s o f author s wh o wrot e unde r
pseudonyms—who wa s lef t t o produc e th e biography , th e firs t volume (o f two) appar -
ently appearin g withi n a  yea r o f hi s startin g seriou s wor k o n it . I n 169 1 a  roya l ba n
on th e teachin g o f Cartesianis m wa s i n plac e i n France , an d Baillet' s biograph y wa s
politically explosive : no t onl y Baille t bu t hi s patron, Lamoignon , cam e unde r pressure .
Despite it s flaws , Baillet' s biography remain s far an d awa y th e singl e mos t importan t
source o f ou r knowledg e o f Descartes ' lif e afte r hi s ow n writings .
BALZAC, Jean-Louis Guez de (£.1595-1654) , had attende d Jesui t college s in Angouleme,
Poitiers, an d Paris , an d lik e Descarte s ha d travelle d i n Ital y an d th e Netherlands . H e
was on e o f th e grea t Frenc h stylist s o f hi s day , instrumenta l i n shiftin g th e Frenc h
language away from a n exuberan t renaissanc e style to th e neo-classica l styl e that cam e
to dominat e Frenc h letters i n the seventeent h century. Hi s Lettres  o f 162 4 immediately
raised hi m t o a  prominen t positio n i n th e literary-politica l worl d o f th e Frenc h court ,
although he was disappointed in his political aspirations at an early stage , and retreated
to hi s family chatea u a t Angouleme. Balzac and Descarte s were of the same age and ha d
rather simila r backgrounds , an d the y seem t o hav e been friend s throughou t th e 16205 .
In Marc h 162. 8 Descarte s wrot e a  lon g ope n lette r i n defenc e o f Balzac' s literary style,
and h e kep t u p a n affectionat e correspondenc e int o th e 16305 .
BEAUGRAND, Jean (£.1595-1640) , French lawye r and mathematician , autho r o f a  treatise
on geostatic s (1636) . H e wa s on e o f a  selec t fe w familia r wit h th e writing s o f Viet a
(q.v.), an d edite d som e o f hi s work s fo r publication . Friendl y with Ferma t (q.v. ) an d
Mersenne (q.v.) , h e wa s highl y regarde d i n Frenc h mathematica l circles . H e becam e
mathematician t o Gasto n d'Orlean s i n 1630 , an d h e was charged , a s th e secretar y t o
the Chancelier,  wit h lookin g throug h application s fo r th e King' s privilege.  I n thi s ca -
pacity he came across Mersenne's applicatio n for a  privilege fo r Descartes' Discours  an d
Essais a t the beginning of 1637 . Believing that Descartes had plagiarize d his mathemati-
cal materia l fro m Viet a an d Harriot , h e engage d i n a  ver y acrimoniou s disput e wit h
Descartes, pursue d a t time s throug h anonymou s pamphlets .
BEECKMAN, Isaac (1588-1637) , began by studying for th e Dutc h Reforme d ministry first
at Leiden , then a t Saumur , unti l 1612 , althoug h h e ha d learne d mathematics , nautica l
science, an d Hebre w privatel y a t th e sam e time . H e di d no t tak e u p a  ministr y bu t
entered hi s father' s factor y makin g candle s an d wate r conduits , subsequentl y layin g
water conduit s in Zeeland, bu t als o carrying out experiment s i n combustion, hydraulics ,
and hydrodynamics , an d workin g throug h a  numbe r o f fundamenta l question s i n
mechanics an d acoustics . B y 161 3 h e ha d formulate d a  theor y o f inerti a whic h wen t
beyond th e standard impetus  account , and had a n advance d understanding of collision .
At th e sam e time he was completin g a  degree i n medicine , graduating fro m the Univer-
sity o f Cae n i n 1616 , althoug h h e neve r practised medicine . Fro m 161 8 onward s h e
made a  livin g a s an educationa l administrator , settin g u p a  Collegiu m Mechanicu m fo r
craftsman an d scholar s t o stud y mechanic s an d it s technologica l applications , an d i n
1628 h e se t u p th e firs t meteorologica l statio n i n Europe . A t th e en d o f 161 8 h e me t
Descartes, and althoug h there was some degree of mutual collaboration i n their relation-
ship, Descarte s learned fro m Beeckma n th e basic s o f a  micro-corpuscularia n approac h
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to mechanics . Afte r Descarte s lef t th e Netherland s i n 1619 , th e tw o corresponde d re -
gularly at first, a correspondence whic h shows the very extensive degree of personal and
intellectual indebtednes s on Descartes ' part . The y me t agai n i n 1628 , bu t th e relatio n
soured whe n Descarte s unjustl y accuse d Beeckma n o f boastin g abou t wha t Descarte s
had learne d fro m him . Althoug h subsequentl y reconciled, thei r relationship never ha d
its former warmth. Beeckma n published nothing othe r tha n hi s MD thesis , but kep t a n
invaluable diar y recording al l his experiments, correspondence, theories, etc . Thi s diary
was edite d b y Corneliu s d e Waar d an d appeare d i n fou r volume s betwee n 193 9 an d
1953 (the original was lost in a bombing raid in the war). Because of the very unsystematic
way i n whic h h e pursue d an d reporte d o n hi s researches , Beeckman' s contribution t o
seventeenth-century science has bee n largely neglected, but hi s diary reveals him to have
been a  ke y figure .

BfiRULLE, Pierr e de (1575-1629) , was ordained a  priest i n 1599 ; in 1611, with five other
priests fro m th e Sorbonne , h e founde d th e Oratory . H e wa s ver y activ e i n the refor m
of th e religiou s order s an d th e priesthoo d generally , and wa s mad e a  cardina l in 162.7 .
Berulle took an active role in Parisian political and intellectua l life, an d in October 162 8
Descartes ha d a n audienc e with hi m a t whic h h e encourage d Descarte s t o pursu e his
researches. Berull e was instrumenta l in th e Augustinia n revival i n France , a  movemen t
which wa s t o hav e grea t succes s i n theolog y an d philosophy , e.g . i n th e wor k o f
Malebranche (q.v.) , who manage d t o pu t a n Augustinia n gloss o n Descartes ' writings .

BURMAN, Frans (1628-79), matriculated i n theology at the University of Leiden in 1643 .
He belonge d t o a n earl y networ k o f Dutc h Cartesian s activ e i n th e 1640 5 which in -
cluded Clauberg . O n 1 6 Apri l 164 8 h e interviewe d Descartes , an d th e recor d o f th e
interview survives. He subsequently went on to become professor of theology at Utrecht ,
founding a  Cartesia n clu b there , th e 'Colleg e de r S^avanten' .

CHANUT, Hector-Pierre (1601-62) , began hi s career a s a  financial controller i n the tow n
of Riom , nea r Clermont-Ferrand , movin g to Swede n i n 164 5 t o tak e u p a  diplomati c
post there, and becoming French ambassador to Sweden in 1649. H e married Marguerite
Clerselier, sister o f Claude (q.v.) , in 1626, and throug h Claud e came to know Descartes .
He acte d a s a n intermediar y betwee n Descarte s an d Quee n Christin a (q.v.) , an d wa s
instrumental i n getting Descartes to move to Swede n in 1649 . Descartes stayed wit h the
Chanut famil y whil e in Sweden . Afte r Descartes ' deat h Chanu t becam e ambassador t o
the Netherlands . H e wa s consulte d fo r informatio n about Descarte s in the 16508 , an d
his memoirs were passe d o n to Clerselie r at his death, who passe d them o n to the Abbe
Legrand in order tha t a  biography o f Descartes might be written, althoug h this task was
in fac t complete d b y Legrand' s collaborato r Baille t (q.v.) .

CHARLET, Etienn e (1570-1652) , wa s th e secon d Jesui t Recto r o f L a Fleche , appointe d
in 1607. He was fro m Poito u an d was closely relate d t o th e Brochard lin e of Descartes '
family, a s wel l as havin g cousins i n th e Renne s parlement where Descartes ' fathe r wa s
a parliamentarian . I n a  lette r o f 164 5 Descarte s wrot e t o Charle t tha t h e ha d bee n a
second fathe r to hi m whil e h e was a t L a Fleche . Charlet wa s appointe d on e o f the five
assistants t o th e Jesui t superio r i n Rom e i n 1627 , a  positio n h e hel d unti l 1646 .

CHARRON, Pierr e (1541-1603), was born i n Paris, one of twenty-five children. He studied
Greek, Latin , an d philosoph y a t th e Sorbonne , the n law , an d finally theology. H e was
a prominent theologia n an d preacher unti l he met Montaigne (q.v. ) in 1589 ; thenceforth
he devote d himsel f t o developin g wha t h e sa w a s th e ke y element s i n Montaigne' s
thought. His De L a Sagesse  o f 1601 was to eclips e even Montaigne's own essay s in the
seventeenth century , eve n thoug h i t i s reall y a  rathe r derivativ e amalgam o f element s
taken from Montaign e an d others . H e was regarded as an incorrigibl e sceptic/relativist,
and D e L a Sagesse  was widel y criticized throughou t the seventeent h century.
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CHRISTINA, Quee n o f Swede n (162.6-89) , wa s daughte r o f Kin g Gusta v I I an d Mari a
Eleonora o f Brandenburg, and wa s crowne d whe n sh e came o f ag e in 1644 . She made
great effort s t o transform the Swedis h court into a  centre o f learning, and althoug h sh e
shows som e enthusiasm fo r Descartes ' philosophy , her interes t reall y lay in the area s of
classical philolog y represente d b y humanist s suc h a s Isaa c Vossius . Sh e converte d t o
Catholicism i n 165 4 an d abdicate d a s a  result , bu t remaine d embroile d i n variou s
political intrigue s throughout th e res t o f he r life , an d seem s to hav e shunned religiou s
orthodoxy o f an y kind .

CLAVIUS, Christoph (1537-1612) , entered the Jesuit order a t Rom e in 1555 , late r study-
ing a t th e Universit y o f Coimbr a i n Portugal , on e o f th e principa l centre s o f Jesui t
thought. He was professor of mathematics at the Collegio Romano i n Rome from 156 5
until hi s death . H e wrot e comprehensiv e work s o n geometry , arithmetic , an d algebra ,
as well as a defence o f the Ptolemaic system against Copernicus , bu t he remained a  close
friend o f Galileo . H e playe d a  ke y role i n th e improvemen t o f the Julian calendar , an d
while no t a n innovato r wa s on e o f th e ables t mathematician s o f hi s generation . Hi s
textbooks were used extensively in mathematics and mechanics courses in Jesuit colleges,
and i t is largely due to hi s influence tha t suc h subjects figured in the curriculum at these
colleges.

CLERSELIER, Claude (1614-84) was a  French government office r an d on e o f the firs t (and
one of the staunchest) supporters of Descartes in France. Although he made a contribution
to the development o f Cartesian philosophy his importance derive s from his publication
of various writings of Descartes. As well as bringing out Le Monde  (1677 ) and L'Homme
(1664), he may als o have been responsible for th e publicatio n o f th e Passions  in 1649 .
When th e ship carrying Descartes' letter s back to France afte r hi s death sank , Clerselier
set an army of servants drying out th e rescued documents, and he set to work classifying
and datin g them , bringin g ou t th e firs t editio n o f Descartes ' correspondenc e i n thre e
volumes betwee n 165 7 an d 1667 .

DELLA PORTA , Giambattist a (1535-1615 ) wa s a  Neapolita n natura l philosophe r an d
mathematician. Probabl y self-taught , he publishe d i n a  wid e rang e o f area s including
cryptography, mnemonics , huma n an d plan t physiognomy , horticulture, militar y forti-
fication, distillation , meteorology , hydraulics , and astronomy . Hi s writing s o n natura l
magic and optic s wer e ver y popular i n the firs t decades of the seventeent h century, and
seem t o hav e bee n availabl e at L a Fleche , wher e Descarte s rea d them . Hi s fascinatio n
with optica l illusion s gave th e book s a  broa d appeal , an d the y wer e instrumenta l in
cultivating a n interes t i n optic s i n Descartes .

DIGBY, Si r Kenel m (1603-65) , wa s on e o f Descartes ' earl y Englis h admirers . Fro m a
staunchly Catholi c an d Royalis t family, h e spent muc h of the year s 1635-1660 in exile
in Paris. It was probably Digby who invite d Descartes to England in 1640, an invitation
Descartes apparentl y considered seriously . I n 164 4 he published in Paris hi s Two Trea-
tises, the firs t expositio n o f Cartesia n philosoph y i n English , although i t i s actuall y an
eclectic mi x o f Cartesianis m an d Aristotelianism .

ELIZABETH, Princes s o f Bohemi a (i618-80) , was th e eldes t daughte r o f Elizabet h Stuart
and Frederic k V . Th e famil y wer e force d int o exil e i n th e Netherland s i n 1620 , an d
were dogged b y lack of funds an d a  number of family tragedies . Elizabeth and Descarte s
had a n immensel y fruitfu l correspondence , principall y on th e passions , i n th e 16405 ,
and Descarte s showe d grea t concer n fo r he r welfare . She left th e Netherland s i n 1646 ,
and althoug h he visite d he r rarel y when sh e was livin g there , h e wa s clearl y a t a  los s
when sh e left : indeed , i t i s likely that he had a  ver y stron g persona l attachmen t t o her .
He dedicated bot h hi s Principia an d hi s Passions to her , an d i t is possible that hi s move
to Swede n i n 164 9 wa s motivate d partl y b y a n attemp t t o secur e Quee n Christina' s
(q.v.) patronag e fo r her . Afte r Descartes ' death, Elizabeth played a rol e i n establishing
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Cartesianism i n Germany . Sh e ended he r day s a s Abbes s o f a  Luthera n monaster y a t
Herford i n Westphalia .
FAULHABER, Johannes (.1580-1635 ) was bor n a t Ulm, where he live d throughout hi s life ,
probably teachin g a t th e militar y engineerin g colleg e there . H e bega n publishin g
mathematical treatise s i n 1604 , an d i n th e earlie r writing s h e seem s t o hav e bee n
especially intereste d i n arithmeti c an d scientifi c instruments . From 161 3 onward s hi s
writings too k o n Rosicrucia n turn , a s h e becam e intereste d i n biblica l prophesy , th e
Cabbala, an d th e wor k o f Agrippa . H e wa s th e firs t t o publis h a  wor k addresse d t o
the Rosicrucians , th e Mysterium  Aritbmeticum  o f 1615 . I n lat e 161 9 an d earl y i6zo ,
he an d Descarte s struc k u p a  friendship , which doe s no t see m t o hav e continued afte r
Descartes lef t Ulm .
FERMAT, Pierre de (1601-65), was a Toulouse lawyer and parliamentarian, classical
scholar an d philologist . Abov e all , h e wa s on e o f th e mos t imaginativ e an d brillian t
mathematicians o f the seventeent h century, makin g crucia l contribution s t o mos t area s
of mathematics i n his day, including analytic geometry, number theory , an d probabilit y
theory. Hi s researche s i n analyti c geometr y overlappe d wit h thos e o f Descartes , an d i n
1637 h e subjecte d Descartes ' geometrica l optic s t o a  numbe r o f profoun d criticisms ,
subsequently goin g o n t o develo p hi s ow n genera l optics . Descarte s refuse d t o rea d
Fermat's works , believin g (incorrectly ) that h e could hav e nothing t o lear n fro m them .
FERRIER, Guillaum e [o r Jean? ] (ft.  1620-40) , Frenc h make r o f optica l instruments .
Descartes, Mydorg e (q.v.) , and others worke d wit h a  Ferrier in the mid-i6zos, althoug h
there wer e a  numbe r of Ferrier s activ e in optica l manufacturin g in Pari s betwee n i6z o
and 1640 , and i t is unclear which o f these was Descartes ' collaborator . Whe n Descarte s
moved t o th e Netherland s h e invite d Ferrier t o joi n him , offerin g t o pa y hi s fare s an d
put hi m u p i n hi s house , treatin g hi m lik e a brother . Ferrier , who seem s to hav e been
in som e financia l difficulty , wa s desperat e fo r a  patron , bu t prevaricate d fo r a  while ;
and whe n h e finall y did decid e t o joi n Descartes , th e latte r alread y ha d Villebressie u
(q.v.) with him and wante d nothin g t o d o with Ferrier . Descartes showe d som e concer n
that Ferrie r woul d revea l hi s methods o f calculating focal length s an d grindin g various
kinds o f aspherica l lenses , an d treate d hi m rathe r badly .
GALILEI, Galile o (1564-1642) , Italia n astronomer , mathematician , an d natura l philo -
sopher. I  shall confine mysel f to Galileo' s direc t relevance to Descartes. Descartes probably
first cam e acros s th e nam e o f Galile o i n th e contex t o f hi s discover y of th e moon s o f
Jupiter, whic h wer e celebrate d a t L a Flech e i n 1611 , an d Descarte s himsel f compose d
some verse s in thei r honour . Galile o wa s ver y muc h i n favou r wit h th e Jesuit s a t thi s
time, bu t afte r hi s firs t condemnation b y the Inquisitio n i n 161 6 the y bega n t o tak e a
different attitude . Galileo' s interest s an d thos e o f Descarte s overlappe d i n numerou s
areas, fro m proportiona l compasse s t o musica l theory , bu t th e ke y area s wer e t o b e
those o f astronom y an d mechanics . As the foremos t defender o f th e Copernica n mode l
of the sola r system , Galileo played a  key role in dictating the terms of the debat e aroun d
Copernicanism—the importanc e o f a n understandin g o f inertia , an d o f accountin g fo r
the tides , for example , were a  crucial part o f his defence—and hi s second condemnatio n
in 163 3 wa s a  ver y significan t blo w t o th e Copernica n cause , fo r i t effectivel y close d
off th e possibilit y tha t examinatio n o f suc h question s wa s compellin g a s fa r a s th e
Church wa s concerned . Descarte s ha d develope d a  ful l mechanica l defenc e o f th e
heliocentric theory b y this stage , an d he was devastated by the 163 3 condemnation. Hi s
whole approac h t o question s in natural philosophy was significantl y altere d as a  result .
As regard s mechanics , Galileo' s approac h t o mechanica l question s wa s ver y differen t
from tha t o f Descartes. H e concentrate d o n kinematics , and i n particular o n accountin g
for th e motio n o f isolate d bodie s i n a  void , wit h a  vie w t o buildin g u p fro m thi s a n
account o f thei r behaviou r i n resistin g media . Descartes , b y contrast , di d no t se e th e
medium throug h whic h a  bod y moves i n term s o f resistanc e a t all , bu t i n term s of th e
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system o f constraint s whic h determine s th e body' s physica l behaviour . Hi s approac h
pictured th e planet s bein g carrie d aroun d th e su n b y th e celestia l fluid , fo r example ,
something whic h initiall y (befor e th e appearanc e o f Newtonia n dynamics ) appeare d
much mor e plausible , simpler , an d muc h les s mysteriou s tha n Galileo' s approach .
Descartes apparentl y neve r met Galileo , eve n though h e passed throug h Florenc e whil e
Galileo wa s livin g there .
GARASSE, Francoi s (1585-1631) , was a  French Jesuit who , shocke d b y the Hbertinage  of
his age , which h e tended t o trac e bac k t o Charro n (q.v.) , se t about attackin g al l forms
of Hbertinage  i n a n ideologica l an d polemica l (som e migh t sa y demented ) wa y i n th e
16205. Hi s attemp t t o counte r virtuall y an y for m o f unorthodo x though t b y means of
interminably lon g polemica l diatribe s agains t variou s 'Troglodytes ' an d 'villag e rats '
was no t a n intellectua l success , bu t ha d som e influenc e i n reinforcin g th e repressiv e
climate o f Pari s i n th e i6zos .
GASSENDI, Pierre (159:1-1655) , received hi s doctorate i n theology fro m Avigno n in 161 4
and wa s ordained a  priest in 1616 . In the 1620 5 he moved in the Mersenn e (q.v. ) circle ,
and carrie d ou t a  number of astronomica l observation s with Mydorg e (q.v.) . His wor k
of th e i6zo s i s characterized b y a  radica l anti-Aristotelianism , and h e bega n a  detailed
study o f Epicureanism , believin g that i t ha d bee n completely misrepresente d i n earlie r
times, an d tha t i t provide d a  mor e secur e foundatio n fo r Christia n theolog y tha n
Aristotelianism. H e i s probably th e mos t famou s advocat e o f atomis m i n th e firs t hal f
of the seventeenth century, and h e did a good dea l to rehabilitate atomism, even though
his own writings on this topic, which all derive from th e 16405 , are wordy and incomplete .
He contribute d a  se t o f objection s t o Descartes ' Meditationes  and , unhapp y wit h
Descartes' response , subsequentl y set out hi s disagreement with hi m i n more elaborat e
terms.
GIBIEUF, Guillaum e (£.1591-1650) , wa s a  Frenc h theologia n wh o graduate d fro m th e
Sorbonne. He joined the Oratory a t its founding in 1612. Throughout th e 1920 5 he was
working o n a  boo k o n freedo m of the will , and Descartes , who kne w him a t thi s time ,
was familia r wit h hi s thinkin g o n th e subject . Gibieu f too k a  sympatheti c bu t critica l
interest i n Descartes ' philosoph y i n subsequen t years , an d Descarte s seem s t o hav e
respected hi s opinion .
HOBBES, Thoma s (1588-1679) . I n th e firs t stag e o f hi s career , Hobbes ' interest s wer e
very muc h in lin e wit h lat e renaissanc e humanism: hi s interest i n politics , fo r example ,
took th e for m o f a translation of Thucydides, a favourite republican text . Around 1630 ,
however, h e bega n t o tak e a  seriou s interes t i n geometry , natura l philosophy , an d
optics. In the mid-i63os he spent som e time with Mersenn e (q.v.) , who introduce d hi m
to development s in French natura l philosophy , an d i t was Mersenne wh o solicite d a  set
of objection s to Descartes ' Meditationes  fro m Hobbes . Althoug h Descarte s gav e thes e
relatively short shrift , and although they disagreed fundamentally in their optics (Descartes
treating th e spee d an d directio n o f a  ligh t ra y a s completely separate , wherea s Hobbes
saw the m a s par t o f th e sam e thing) , there wa s n o significan t animosit y i n thei r rela -
tionship, an d the y apparently me t o n friendl y term s durin g Descartes ' las t trip t o Pari s
in 1649 . Hobbe s alway s hel d Descarte s i n ver y hig h regard , althoug h hi s interest s
overlapped t o th e greates t exten t wit h thos e o f Gassend i (q.v.) .
HUYGENS, Constantij n (1596—1687) , statesma n an d poet , was secretar y to th e Princ e of
Orange. H e wa s a  deepl y cultured man, intensel y interested i n science, an d h e was on e
of Descartes' staunches ! and most devoted admirer s in the Netherlands. More important,
he was someone o f real influence who coul d offer som e degree of protection to Descartes ,
although th e relationshi p wa s neve r on e o f patron an d client . The y ha d a  war m per -
sonal friendship , and Descarte s too k a n interes t i n the educatio n o f his son Christiaan ,
who wa s to becom e one o f the greates t natural philosophers and mathematician s of the
seventeenth century .
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KEPLER, Johanne s (1571-1630) , mad e crucia l contribution s t o astronom y an d optics .
Descartes wa s no t s o much intereste d in the mathematica l detail s o f planetary orbit s a s
in th e structura l feature s o f th e planetar y syste m tha t guarantee d th e stabilit y of suc h
orbits, an d h e seems to hav e taken n o notic e o f Kepler' s famous laws showing tha t th e
planets travelled i n ellipses, althoug h Beeckma n (q.v.) , who wa s studyin g Keple r at th e
time, probabl y brough t thi s t o Descartes ' attention . Descarte s himsel f seem s t o hav e
made n o stud y o f Kepler' s astronomica l writings . The situatio n i n optics , however , i s
quite th e reverse , Descarte s apparentl y havin g mad e a  carefu l stud y o f Kepler' s
pathbreaking A d Vitellionem  a t a n earl y stage .

LIPSTORP, Daniel (1631-84), was the first to publish a biography of Descartes— Spedmena
Philosopkiae Cartesianae  (Leiden , 1653)—although we know littl e of the autho r excep t
that h e was bor n in , an d die d in , Liibeck , an d tha t h e was registere d a s a  'studen t o f
philosophy1 a t th e Universit y of Leide n in 1652 .

MALEBRANCHE, Nicolas (1638-1715) , studied philosophy an d theolog y at th e Colleg e de
La March e an d th e Sorbonne , an d wa s ordaine d an d entere d th e Orator y i n 1664 . In
the same year he read L'Homme,  which Clerselier (q.v.) ha d jus t published, an d report s
that h e wa s s o excite d tha t h e suffere d fro m palpitation s o f th e heart . Throug h hi s
Recherche de la verite (1st edn. 1674/5) he quickly became the most influential Cartesian
philosopher, an d indee d befor e Lock e th e mos t influentia l philosophe r o f an y kin d i n
his era, eclipsing even Descartes. He mixed elements of Cartesianism and Augustinianis m
to produc e a  doctrin e amon g whos e distinctiv e feature s wer e a  commitmen t t o a n
occasionalist accoun t o f th e mind/bod y relatio n an d a n anti-realis t vie w o f perception
in whic h w e ar e perceptuall y awar e no t o f th e externa l worl d bu t o f reifie d 'repre -
sentations'. Sinc e i t wa s throug h Malebranch e tha t man y subsequen t philosophers —
especially Britis h philosophers—learne d thei r Descartes , hi s readin g o f Cartesia n
epistemology i n particular , which wa s ver y differen t fro m wha t wa s i n man y way s th e
more subtl e readin g o f Arnaul d (q.v.) , cam e t o b e th e receive d view .

MERSENNE, Man n (1588-1648) , wa s th e so n o f a  labourer , receivin g a  scholarshi p t o
La Flech e i n 1604 . H e wen t o n t o stud y theolog y a t th e Sorbonn e an d classic s a t th e
College d e France . H e joine d th e Orde r o f Minim s in 1611 , and wa s base d a t Never s
until 1619 , whe n h e returne d t o th e Mini m conven t i n Paris . H e wa s remarkabl y
erudite, having a command o f many languages , includin g Hebrew, and jus t about every
area o f scientifi c researc h bein g pursue d i n hi s time. Betwee n i6z 3 an d i6z5 , aroun d
the time that Descartes first got to know him , he completed, afte r a  couple of devotional
works, fou r large comprehensive books attacking various forms o f heresy. In the cours e
of these works he made i t dear that traditional Aristotelianism could not readily withstand
the onslaught fro m variou s forms of naturalism, mortalism , and magic , an d he elaborated
a for m o f mechanis m whic h wa s a  formativ e ingredient i n Descartes ' thinkin g abou t
mechanism. Late r in the i6zo s he compiled a  larg e collection o f mathematical writings ,
and bega n to publish in the one area of science to which he made a  lasting contribution ,
acoustics. Mersenn e wa s a n indefatigabl e corresponden t (th e moder n editio n o f hi s
correspondence run s t o nearl y 10,00 0 pages) , an d hi s correspondenc e form s th e bes t
guide to scientifi c though t i n the year s 162.9-48. His acces s t o a n unparallele d rang e of
correspondents wa s du e i n n o smal l par t t o hi s sure gras p o f a  vas t range o f scientifi c
matters. He was Descartes' principa l correspondent, as well as his main point o f contact
with Frenc h intellectua l life fro m 163 0 onwards , an d i t was Mersenn e wh o elicite d the
objections t o th e Meditationes  o n Descartes ' behalf ,

MONTAIGNE, Miche l Eyque m de (1533-92) , was bor n nea r Bordeaux , an d wa s a  mem -
ber o f the Bordeau x parlement  fo r thirtee n years . His Essais,  which began t o appea r i n
1580, represente d th e quintessenc e o f Frenc h gentilhomme  culture , an d exercise d a n
immense influenc e o n Frenc h intellectual lif e righ t through to th e en d o f the seventeenth
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century. His revival of ancient Pyrrhonism was to provide a crucial ingredient in Descartes'
formulation o f a  scepticall y driven epistemolog y i n th e 1630$ .
MORE, Henr y (1614-87) , was , wit h Ralp h Cudworth , the.leadin g membe r o f th e
Cambridge Platonists , a  grou p base d a t Emmanue l an d Christ' s College , Cambridge ,
who sough t t o counte r variou s form s o f naturalis m an d mechanis m b y a  retur n t o a
Platonically inspired natural philosophy . Although i n his later work he becam e increas-
ingly hostil e t o Cartesianism , i n th e lat e 1640 5 Mor e wa s a n enthusiastic , i f critical ,
admirer o f Descartes , an d ther e was a n importan t exchange o f letters betwee n th e two .
MORIN, Jean-Baptist e (1583-1656) , Frenc h physician , mathematician , natura l philo -
sopher, astronomer , an d astrologer . H e wa s professo r o f mathematic s a t th e Colleg e
Royal an d a  membe r o f Mersenne' s (q.v. ) circle . A n indefatigabl e polemicist, h e stri -
dently opposed bot h Galile o (q.v. ) and Descartes , and b y the late 16305 , afte r a  lengthy
debate ove r th e determinatio n o f longitudes, ha d manage d to alienat e just abou t every -
one, continuin g hi s researc h afte r tha t tim e i n isolatio n fro m othe r scientists . H e i s
reputed t o hav e mad e a  ver y lucrativ e career throug h hi s astrologica l work .
MYDORGE, Claud e (1585-1647), was a  lawyer and governmen t official , althoug h h e wa s
able to devote himself to his real interests, mathematics and optics , from th e early 162.05
onwards. H e worked wit h Descarte s an d Ferrie r (q.v. ) o n optica l questions i n the mid-
i6zos, devotin g himsel f particularl y to th e stud y o f mirrors . Buildin g on th e wor k of
Apollonius, h e develope d th e stud y o f coni c section s i n a  numbe r o f ne w ways , wit h
very extensiv e coverag e o f ellipses , whic h playe d th e majo r rol e i n hi s geometrica l
optics. Although ther e was a n elemen t o f competition i n Descartes ' relatio n with him
in th e lat e 1620 5 an d earl y 16305 , h e too k Descartes ' sid e i n th e disput e wit h Ferma t
in 1638 .
PEIRESC, Nicolas-Claude Fabr i d e (1580-1637) , was on e o f th e best-connecte d scientifi c
patrons o f hi s time , havin g extensiv e connection s wit h scientist s i n Ital y an d France .
After readin g Galileo' s Sidereus  Nuncius  i n 161 0 h e carrie d ou t a  numbe r o f funda -
mental astronomical observations; and he continued to organize astronomical observations
into th e 16305 , when h e put hi s extensive diplomatic and religiou s contacts i n differen t
parts o f th e worl d t o us e t o mak e precis e measurement s o f longitude . Fro m 162 4
onwards he was Gassendi' s (q.v. ) chief patron. Descartes never moved directly in Peiresc's
circle, but he was indirectly obliged to him through Mersenne (q.v. ) and others, especially
for informatio n o n th e parhelio n observe d a t Frascat i o n 2.0  Marc h i6z9 .
POLLOT, Alphons e (£.1604-68) , was a  Frenc h Protestan t refuge e t o th e Netherlands , a n
administrator i n the house o f Orange. Hi s contac t wit h Descarte s bega n in 1638 , whe n
he sen t him , throug h Rener i (q.v.) , som e objection s to th e Discours.  H e subsequentl y
became a  frien d o f Descarte s an d acte d a s a n intermediar y betwee n Descarte s an d
Elizabeth (q.v.) .

REGIUS [Henr i l e Roy ] (1598-1679) , a  Dutc h physicia n an d natura l philosopher , wa s
one o f the principa l representatives of Cartesianism in the Netherlands . H e occasionall y
accompanied Rener i (q.v. ) o n his visits to Descartes at Santpoort , an d becam e a staunc h
supporter o f Cartesian physiology and natura l philosophy. H e was appointe d professo r
of medicin e at th e Universit y of Utrecht i n 1638 , an d hi s polemical styl e and refusa l t o
tolerate interferenc e from theologian s le d hi m int o clashe s wit h Voetiu s (q.v.) , clashes
which wer e soo n t o embroi l Descarte s himself , wh o encourage d Regiu s i n th e earl y
stages o f th e dispute . I n 164 6 Regiu s publishe d his ow n versio n o f Cartesia n natura l
philosophy whic h strippe d i t o f the legitimator y metaphysical apparatus tha t Descarte s
had supplie d i n th e Principia,  an d highlighte d som e o f th e mor e radica l element s i n
Cartesianism. Fro m thi s poin t onward s Descarte s an d Regiu s entered int o a n acrimo -
nious publi c dispute . Regiu s was , however , instrumenta l i n th e establishmen t of
Cartesianism i n Dutc h intellectua l lif e i n th e 16505 .
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RENEW [Regnier , Reniersz] , Henricu s [Henri]  (£.1593-1639) , wa s a  Walloo n Belgian ,
the first disciple of Descartes. He had originally studied theology at the Catholic University
of Louvain , onl y t o conver t t o Protestantis m o n readin g Calvin , an d the n studie d
medicine. He wa s th e firs t t o provid e institutiona l teachin g o f Cartesia n natura l philo -
sophy, an d h e an d Descarte s wer e clos e durin g th e perio d fro m 1632 . unti l Reneri' s
untimely death in 1639 . Descartes move d to Devente r i n 1632 . to teac h hi m his physics,
and joined him in Utrecht 1635 . There was an overt element of hero-worship i n Reneri' s
relationship t o Descartes , an d hi s Cartesianis m wa s evidentl y never a s critica l a s tha t
of hi s frien d Regiu s (q.v.) .

ROBERVAL, Gille s Personn e d e (1601-75) , cam e fro m a  simpl e Frenc h farmin g famil y
and wa s a  largely self-taught mathematician. H e mixe d with Mersenne' s (q.v. ) circl e on
his arriva l i n Pari s i n i6z 8 an d showe d himsel f t o b e a n abl e mathematician . I t i s a t
this tim e that h e would firs t have met Descartes . Afte r a  shor t perio d a s a  professo r of
philosophy, he was appointe d professo r o f mathematics a t th e Colleg e Royale i n 1634 .
His main contributions la y in the are a of the geometr y of infinitesimals, bu t h e had wid e
interests. Descartes ' relation s wit h hi m wer e neve r especially cordial, an d o n hi s return
to Pari s i n 164 7 Roberva l evidentl y provoke d Descartes ' ir e b y constantl y tryin g t o
monopolize th e conversation .

SuAREZ, Francisc o (1548-1617) , wa s th e mos t importan t o f th e Jesui t metaphysician s
active in the second hal f o f the sixteent h century . Born in Granada, h e taught a t various
Spanish an d Portugues e universitie s an d a t th e Collegi o Romano . Hi s contribution s
were in the areas of jurisprudence and politica l philosophy, and metaphysics. His books
on metaphysics underlay courses in Jesuit colleges, and althoug h hi s position wa s broadly
Thomist h e introduce d a  numbe r o n innovations . Descarte s kne w hi s work well , an d
various formulations of hi s own metaphysic s are almos t litera l negations o f passages in
Suarez.

VIETA [Vietej , Francoi s (1540-1603) , was a  brillian t Frenc h mathematicia n wit h inter -
ests i n cryptography , astronomy , an d cosmology , bu t whos e outstandin g contributio n
was t o algebra . Hi s I n artem  analyticem  isagoge  (1591 ) wa s th e firs t contributio n t o
algebra a s we now understan d it . Beaugrand (q.v.) brough t ou t a n edition o f hi s works
in 1631 , an d sa w wha t h e considere d 'borrowings ' i n Descartes ' Geometric  whe n i t
appeared i n 1637 . Bu t Descarte s seem s t o hav e bee n ignoran t o f Vieta' s wor k a t th e
time h e wa s developin g hi s ow n algebra , an d hi s clums y notation show s beyon d rea -
sonable doub t tha t hi s starting-poin t wa s th e relativel y elementary wor k o f Claviu s
(q.v.) rathe r tha n Vieta .

VILLEBRESSIEU (o r ViLLE-BRESSiEu) , Etienn e d e (d . 1653) , Frenc h chemist , natura l philo -
sopher, an d enginee r t o th e Kin g o f France . H e wa s principall y a n experimentalis t
specialising i n hydraulics , bu t wit h interest s i n th e theor y o f matte r an d especiall y
metallurgy, although he seems never to have published anything. He shared with Descartes
an activ e interest i n questions in natural philosophy. He was evidentl y one o f Descartes '
closest friend s i n th e i6zo s an d earl y 16305 . The y wer e bot h par t o f th e Pari s circle
of natura l philosopher s i n th e mid-i6zos , an d h e an d Descarte s ma y hav e share d
accommodation i n Amsterdam in 163 0 and 1631 . The lif e o f Descartes b y Pierre Borel,
published i n 165 3 (o r perhap s 1656 : th e dat e o f publicatio n i s a  matte r o f dispute),
draws o n Villebressieu' s unpublishe d memoirs , whic h ar e n o longe r extant .

VOETIOS [Voe't] , Gisber t [Gysbert ] (1588-1676) , wa s a  Dutc h theologian , professo r o f
theology an d late r recto r a t th e Universit y of Utrecht . H e seem s t o hav e spen t al l hi s
spare time conducting campaigns agains t Catholics, Jesui t spies , heretics, and Cartesians .
He wage d a  campaig n agains t Regius , tryin g t o hav e hi m remove d fro m hi s chai r in
1641, an d Descarte s was draw n int o th e disput e i n 1642. . Indeed , muc h o f hi s tim e
between 164 2 and lat e 1644 was devote d to a  very acrimoniou s and publi c dispute with
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Voetius. Althoug h Voetiu s succeede d i n makin g lif e i n th e Netherland s difficul t fo r
Descartes i n th e 16405 , i n th e lon g ru n hi s campaign wa s t o n o avail : i t was hi s ow n
university, Utrecht , tha t becam e th e mos t Cartesia n o f th e Dutc h universitie s i n th e
16505.
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psychoanalysis) 10 9

Fromondus, Libertu s [Liber t Froidmont ]
pseudonym o f Vincen t Leni s
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King o f France ) 40-1, 43 , 44 , 58-9 , 65 ,
425 n . 1 7
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and scholar , criti c o f Cartesianism ) 41 6
humours, theor y o f th e 19 , 27 3
Husserl, Edmun d (1859-1938 , Germa n

philosopher) 7
Huygens, Christiaa n (1629-95 ,

mathematician, astonome r an d physicist ,
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347, 365-6 , 387 , 397-8 ; se e also mind ;
reason

intuitus 114 , 115-2 4 passim,  34 1
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magnetism 5 , 115 , 154 , 156 , 275 , 379 ,

380; Descartes ' accoun t o f 380- 3
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369, 376 ; se e also  action , inerti a

music 4 , 74-80 , 96-7 , zzz , ZZ3 ;
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theologian, an d politica l theorist ) 52 ,
348

496



Index
optics 72 , 105 , 139-46 , 158 , 190 , 2.83 ,

196-9, 322-3 , 32,7-3° , 37' , 4° J;
geometrical 129 , 139-46 , 153-5 , 161-2. ,
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18, 25 , 120 , 132 , 364 , 366 , 384-40 5
passim, 41 5

patronage 189-90 , 413-1 4
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Cartesian socia l philosopher ) 4
prime matter , doctrin e o f 56 , 24 0
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142-3

Pyrrhonism 311-16 , 339 , 341 ; se e also
scepticism
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453 n. 14 5
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