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RENÉ DESCARTES was born in the village of La Haye (renamed Descartes) in Touraine on 31 March 1596. He was educated at the Jesuit college of La Flèche in Anjou, and in 1616 took a law degree at the University of Poitiers. Two years later he entered military service in Holland and came under the influence of Isaac Beeckman, who helped to form the interests in science and its method that were to dominate Descartes’s major writings. After leaving the army and travelling widely in Europe from 1619 to 1626, Descartes made his home in Paris, mixing there with scientists, theologians and philosophers in the circle of Marin Mersenne. In 1628 Descartes left for Holland to devote himself to scientific and philosophical work. In 1633 he suppressed publication of a treatise in physics which contained a theory similar to one condemned by the Church. In 1637 he published four separate essays together under the title of Discourse on Method, with the Optics, Meteorology and Geometry. In 1641 his Meditations on the First Philosophy appeared; the following year a second edition with Objections and Replies came out; and The Principles of Philosophy was published in 1644. His scientific writings provoked controversy in Holland and France, and Descartes’s safety was sometimes threatened. In 1649 he accepted an invitation to join the court of Queen Christina of Sweden, but he became ill some months after arriving in Stockholm and died on 11 February 1650.
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I

RENÉ DESCARTES published his Discourse on Method in Leiden in 1637. It was one of four treatises which he brought out under a single general title, and he intended it to be read as an introduction to the other three. The Discourse described a technique of reasoning or problem-solving that the other treatises – or ‘Essays’ as Descartes called them – applied to topics in the natural sciences and mathematics. The first of the Essays – the Dioptrics – showed what could be discovered by means of the method about the nature of light, vision, and the best arrangements of lenses for telescopic and microscopic viewing. In the Meteors the same method or ‘logic’ was used to construct hypotheses concerning the causes of vapours, clouds, the rainbow and storms. Finally, the Geometry showed that previously insoluble mathematical problems could yield to Descartes’s new rules of reasoning. The method or logic of the Discourse was supposed to have suggested the hypotheses of the new science, while the fruitfulness of the new science was supposed to demonstrate the soundness of the logic. That was one reason why Descartes published the four books in one in 1637.

The Dioptrics, Meteors and Geometry were only three specimens of Descartes’s new science. He hoped that a favourable reception for them would create a demand for more of the same. Indeed, he believed that when the method and its applications were considered together, it would be possible to see in them the outlines of a comprehensive science capable of answering any factual question that the human mind could pose. The ambition of outlining a complete body of knowledge was clear from a provisional general title that Descartes had in mind for the Discourse in 1636: Plan for a Universal Science Capable of Raising our Nature to its Highest Degree of Perfection. To cover the Essays he added, Plus the Dioptrics, Meteors and the Geometry: where the most Curious Matters the Author could have chosen to give Proof of the Proposed Science, are Explained so that even the Uninstructed can Understand them. Advised to find a simpler title, Descartes eventually decided to call his book Discourse on the Method for Rightly Conducting the Reason, and Seeking Truth in the Sciences.

What method did the Discourse set out? As Descartes himself implies in Part Two of the book, it was a generalization of a technique he devised for work in pure mathematics. He explains the technique in some detail in a longer methodological work, the Rules for the Direction of the Mind. The central idea is that equations relating known to unknown elements of problems should be formulated before solutions are sought. Here his model was a familiar kind of algebraic equation for which he helped to invent the notation. The second of the four precepts given in Part Two of the Discourse – to divide each of the difficulties under examination into as many parts as possible – calls for the articulation of problems into parts with clear relations to one another, in the manner of written equations. Once properly articulated a problem would be solved by working out relations between readily comprehensible mathematical entities, such as numbers, lines, points and so on. These entities were Descartes’s model for the ‘simple’ objects, ‘easiest to know’, mentioned by the third precept in Part Two of the Discourse. As the Meteors and the Dioptrics showed, Descartes believed that properly formulated problems in the natural sciences could not only be like statements relating known to unknown quantities in mathematics: they were often reducible to mathematical problems when properly ‘divided’ and evidently presented. Other problems, such as those of metaphysics, while not resoluble into mathematical terms, could nevertheless be posed as difficulties concerning highly intelligible entities, such as finite minds and ideas.

II

Descartes was forty-one when the Discourse and Essays appeared, and he had no previous publications. Were the ideas in his four treatises the product of his early middle age? No. He had started to develop some of them long before 1637. According to Part Two of the Discourse he had formulated the rules of his new method by the time he was twenty-three. Before that, the Discourse adds, it had been clear to him that the syllogistic of Aristotle, even when combined with the best methods of algebra and geometry, was inadequate as a general technique of reasoning. The Discourse is not always reliable as autobiography, but there is independent evidence, from Descartes’s earliest surviving letters and a notebook he started when he was twenty-three, that some of the ideas in his mature writings were indeed formed or half-formed in his youth. In what circumstances were these ideas produced, and why, when Descartes had the time and freedom from distraction to publish his results, was he so hesitant to go into print?

Descartes was born into a well-to-do but not strikingly intellectual family in Touraine on 31 March 1596. It is unlikely that his life at home contributed much to his choice of career. His earliest intellectual interests were probably formed at the Jesuit college of La Flèche in Anjou, which was practically a new foundation when Descartes began his studies in 1606. He was a pupil there until 1614. In the last two years of his course he was taught mathematics, for which he showed a special aptitude, and physics, which he claimed in the Discourse to have disliked for its dependence on ‘philosophy’. The first serious intellectual work Descartes did consisted of reforming and extending the mathematics that he was taught at La Flèche. Later he devoted himself to placing physics on a mathematical rather than a philosophical footing.

It is a measure of our distance in time from Descartes and also of the success of the programme to which he contributed that mathematical physics is the only physics anyone now studies. Around the time that Descartes was a pupil at La Flèche, however, it was still widely taught in Europe that mathematical hypotheses had nothing to do with physical reality. This was the position maintained by Cardinal Bellarmine in the controversy that led the Roman Catholic church to declare Copernicanism a false and erroneous doctrine in March 1616. Besides proposing, contrary to the Ptolemaic theory approved by the Church, that the earth revolved round the sun. Copernicus was an enthusiast for the use of mathematical techniques in astronomy, especially where they made the operations of the celestial bodies seem simple and harmonious. It was the publication by Galileo of observational evidence supporting Copernicanism that prompted Bellarmine’s strictures. They were intended to weaken the influence of theories like Copernicus’s, which derived their power from mathematizing astronomical data.

Galileo, a supporter of the mathematical approach in his own right, had already become famous in Italy as the inventor of a range of scientific instruments, most notably the telescope. He was thus an effective propagandist for the practice of mathematizing physics problems. In books that could be followed by a lay audience he illustrated the advantages of the new physics over the traditional theory of nature that had been borrowed from Aristotle. Aristotle had written in his own Physics that the full intelligibility of nature did not depend on explanations in terms of ‘surfaces, volumes, lines and points’. Galileo argued that only when such things were discussed was there any prospect of solving a wide range of recognized problems in physics.

In 1623, about ten years after publishing the controversial work in which he showed that the phenomenon of sun-spots supported Copernicanism, Galileo brought out The Assayer. The book outlined the conception of scientific reasoning which he preferred to that of the ‘philosophers’. In one famous passage he says that ‘the book [of the universe] cannot be understood unless one first learns to comprehend the alphabet in which it is composed. It is written in the language of mathematics, and its characters are triangles, circles, and other geometrical figures, without which it is humanly impossible to understand a single word of it’. Galileo was claiming that geometrical features of objects under investigation in physics were crucial to explaining how the objects behaved. More generally, mathematical facts about the speeds, sizes, shapes, positions, numbers, parts and arrangements of parts in observed objects were supposed to be sufficient for explaining any observed difference and change.

Descartes arrived at a similar view of physical explanation later than but probably independently of Galileo. Like Galileo he believed that the observed properties of physical objects had causes that were specifiable mathematically, and he was as impatient as Galileo was with the vacuity of more traditional explanations of phenomena put forward by followers of Aristotle. In The Assayer Galileo contrasted explanations in geometrical terms with others couched in the vocabulary of ‘sympathy’, ‘antipathy’, ‘occult properties’, ‘influences’ and other terms used by philosophers as a ‘cloak [for their ignorance]’. Descartes, too, was contemptuous of the jargon of the philosophers and in correspondence he criticized traditional explanations in physics from another angle as well. Replying in a letter of 1638 to the objections of someone who had read his Essays, Descartes invited the reader to ‘compare my hypotheses with the hypotheses of others (viz. the Aristotelians). Compare all their real qualities, their substantial forms, their elements and all their other countless hypotheses with my single hypothesis that all bodies are composed of parts …’ He was complaining of the sheer profusion of hypotheses that Aristotelian physicists had to use in order to explain phenomena.

The Aristotelian style of explanation was the one represented in the school curriculum at La Flèche. It consisted of tracing the observed properties of individual things to the natures or forms that made the individuals belong to one kind rather than another. The background theory appropriate to this form of explanation assumed that nature was inherently ordered and stable, and that each kind of thing in it had a proper and characteristic sort of behaviour and development due to its nature. Thus it was proper for stones to fall to the centre of the universe because it was only there that a stone could realize its nature. Celestial matter had the purpose – by nature – of turning regularly and eternally in place. Acorns were naturally destined to develop into oak trees. Except for what happened by accident to observed objects, all of their behaviour was in keeping with some underlying nature or form or quality, one to each observationally distinct type of thing. Newly observed properties of substances had to be explained ad hoc, by adding to the qualities or forms that they were supposed to have by nature. Hence the profusion of hypotheses complained of by Descartes. Sometimes a given observed effect was traced to an ‘occult’ or hidden property, not further specified. Hence Galileo’s complaint about cloaks for ignorance. It was this ad hoc and sometimes vacuous form of explanation that came to be ridiculed in Molière’s story of the doctor who explained opium’s power of putting people to sleep by invoking its hidden dormitive virtue.

Instead of citing countless different forms or natures of natural kinds to explain observations, advocates of the mathematical approach were able to cite a few forms that were common to all kinds of physical objects – shape, size, position, number and so on. They could thus claim to be using a kind of explanation whose generality and simplicity the Aristotelians could not hope to equal. Another advantage of the mathematical approach was its use of forms open to precise measurement. Aristotelian physics had no comparable potential for precision because it traced observations to properties of different natural kinds, and its classification of different natural kinds depended on qualitative similarities and differences not open to quantification. In Part Two of the Discourse Descartes claims to have taken an early dislike to sciences which depended on the uncertain principles of philosophers. School physics, which borrowed its forms and natures from Aristotle, was a case in point.

Although lessons were traditional, instruction outside the classroom at La Flèche showed an awareness of the results of the new mathematical approach in physics. Some of Galileo’s discoveries were known, indeed celebrated, at the school, and it was probably as a pupil that Descartes first began to think about the principles involved in the manufacture of optical instruments. Examples of such instruments, for sale in Paris as early as 1609, may have been brought to La Flèche during Descartes’s schooldays. Even if he had access to such instruments, however, and preferred examining them to taking in his physics lessons, it is unlikely that Descartes the schoolboy was aware of the competing approaches to science that the instruments and the lessons represented. It was probably only later that he became conscious of the difference between the new and the old physics, and probably much later before he was able to give good reasons for embracing the one and rejecting the other.

In 1618, four years after leaving La Flèche and two years after taking a law degree at Poitiers, Descartes was launched by his father on a military career. The travelling army of the Dutch Prince Maurice of Nassau functioned as a military academy for young noblemen on the Continent, and in Breda, in the Netherlands, Descartes enlisted as a gentleman volunteer at the age of twenty-two. The army was served by mathematicians who were called upon to solve engineering problems. Descartes was intrigued by the application of mathematics to these problems. At about the same time he started to reflect seriously on the methodology of science. It was in Breda, in fact, that Descartes experienced a general intellectual awakening. The friend he credited with bringing this about was Isaac Beeckman, a Dutch doctor a little older than Descartes who infected the younger man with his passion for science. One of Descartes’s earliest surviving letters records his debt to Beeckman. Descartes said that, thanks to his friend, he was getting re-acquainted with serious matters after wasting a great deal of time. The serious matters that he had in mind were a range of abstruse questions in pure and applied mathematics.

These were the questions Descartes pondered when he left the army in Holland in 1619. He set out for Copenhagen from Breda in April, and pursued in correspondence with Beeckman the matters the two had become used to discussing. In one letter he confided to his friend that he intended to make public a completely new science for solving any arithmetical or geometrical problem by a single method. While he was travelling to Copenhagen, his thoughts turned from a method for solving any mathematical problem to a method for solving any scientific problem. Descartes broke his journey in Germany in the winter of 1619, and in a house near Ulm he gave himself over completely to reflection on methodological questions. His near obsessive meditations seem to have led, on 10 November 1619, to his experiencing a day-time vision, and that night three dreams, which revealed to him, as he thought, his task in life: to unfold a wonderful science. It is not completely clear what the content of the vision was, but probably Descartes was starting to see the possibility of unifying under mathematics a long list of sciences that had previously been regarded as distinct. The list included the four sciences traditionally put under the heading of the quadrivium, namely arithmetic, geometry, music and astronomy, as well as optics and mechanics.

His days at La Flèche and his travels in 1619 were two significant periods in Descartes’s intellectual development: the third started in Paris in 1625 or 1626. Descartes installed himself there after two years of travel in Italy. In Paris he had a busy social life, but his stay in the city is notable mainly for the meetings it afforded with mathematicians, scientists and theologians. Some of the necessary introductions were made by a Minim friar called Marin Mersenne who had been an older contemporary of Descartes at La Flèche. Mersenne eventually became Descartes’s chief correspondent, confidant, social secretary and literary agent. Mersenne was also the centre of a flourishing network of local and foreign scientists and theologians engaged in various kinds of independent and co-operative research.

Paris in the 1620s had an active cultural life. The well-educated and well-off had a taste for the risqué and avant-garde in poetry, literature and even philosophy. Criticism of traditional learning and especially of classical ‘authorities’ like Aristotle was fashionable. Increasingly, the criticism was directed at the body of so-called knowledge represented by the curriculum of the schools. Was it really knowledge at all? There had been a revival of ancient sceptical arguments: these were supposed to make it doubtful that the human mind was capable of stable, systematic science. A second challenge was directed more specifically at the authority of Aristotle. In August 1624 more than a thousand people gathered in a great Paris hall to hear a public disputation of fourteen theses against Aristotle. The debate was declared illegal at the last moment, and later, at the request of the Sorbonne, a ban was placed on the teaching of any proposition critical of the ancient learned authorities, probably not only Aristotle but also Ptolemy and Galen.

In 1624 and 1625, Mersenne reacted against this prevailing intellectual fashion. In two book-length polemics he inveighed against, on the one hand, the libertin impiety and atheism he saw around him in Paris, and, on the other hand, philosophical scepticism about the possibility of science. The attack on the libertins was prompted by, among other things, the popular support that had grown up for a writer of licentious poetry and satire called Théophile de Viau, who underwent a long trial in the years immediately before Descartes got to Paris. As for Mersenne’s antisceptical tract, it was supposed to refute a fashionable criticism of scholastic teaching, according to which the physics, logic and mathematics of the schools were bankrupt because science itself – stable systematic knowledge – was beyond the capacities of human beings. Mersenne came back at this criticism by pointing out that at any rate mathematics was within the capacities of people and that deserved to be called ‘science’. Descartes, as we shall see, devoted his best-known book to both topics of Mersenne’s polemics – atheism and the possibility of science. But that was long after the 1620s.

While he was in Paris, Descartes was sporadically working on some experiments in optics and some problems in pure mathematics. Research of this kind added to the pressures being exerted on scholastic science. But Descartes’s contributions to this research were probably less important in the short term than an unexpected intervention he made in a public debate about the defects of traditional learning. Probably in the autumn of 1627 a lecture was given in the home of the papal nuncio in Paris by a chemist called Chandoux. Chandoux was critical of the state of the sciences, and proposed a novel method of enquiry to improve matters. Descartes was the only one present who did not applaud the speech, and when asked to give his opinion of it, he responded by showing that the proposed method led only to probable conclusions while another – his own – could produce certainty. Descartes was made to promise to devote himself to developing the method and to helping to reform the sciences and philosophy. He kept this promise by starting to write the Rules for the Direction of the Mind. He did not complete the work, however, and it was not published until after his death.

III

Descartes began a number of treatises while he was in Paris but managed to finish none of them. In 1628 he moved away from the city and its distractions to work in peace in Holland, keeping in touch with Mersenne by letter. A growing band of admirers in Paris now expected him to produce a work that would fulfil his great promise as a scientist, mathematician and philosopher. Descartes did not wish to disappoint them. He hoped to have at least a small book finished in a matter of months. This modest undertaking came to nothing, however, and a number of other projects were also abandoned. For years there was nothing to show his public. What held him back?

His letters suggest that he was over-conscious of other people’s expectations and that he was reluctant to release anything that he felt he could improve. He had never found writing easy. The book that he had intended to finish quickly outlined a method of proving conclusions about God and the soul: these metaphysical topics may have proved less straightforward or worthwhile than he hoped. For whatever reason, he abandoned the work. A second project, which would have spared him the labour of writing, involved the construction of a machine for making lenses. If produced, this machine would probably have secured Descartes’s reputation early; unfortunately, it could not be built without the help of a Parisian instrument-maker called Ferrier, and Ferrier would not come to Holland. After the collapse of the machine-making venture, Descartes turned to the undertaking that in one way or another dominated the rest of his working life.

It took the form of an ambitious treatise in which, as he wrote to Mersenne, he ‘resolved to explain all of the phenomena of nature, all of physics’. This is the work that he summarizes in Part Five of the Discourse and which he called The World. In it Descartes sketched a framework for physics that would free its explanations of two kinds of distortion, the distortion of human sense-experience, and the distortion of the scholastic apparatus of forms, qualities, natures and substances. The opening chapters of The World establish that there is a great difference between the properties that external bodies present to the senses and the properties they possess intrinsically. Then Descartes shows that there is also a great difference between the properties bodies have intrinsically and the properties they are supposed to have intrinsically according to scholastic physics. All of this leads to the presentation of the alternative to the scholastic physics. Descartes explains all natural phenomena by reference to no more than the motions, sizes, shapes, and material compositions of various parcels of matter. Hypotheses are offered about light, the formation and behaviour of the planets, about the earth and terrestrial bodies, as well as plants, animals, and human beings. The book was in the last stages of composition when Descartes heard that the Inquisition in Rome had condemned Galileo for his theory of the movement of the earth. The World contained its own counterpart of this theory.

The Roman Inquisition, a combination of law court and board of censors, had been founded in 1542. In the seventeenth century it was mainly used to check the effects of Protestantism on Catholic teaching. But under the influence of those who ran the large network of Catholic schools in Europe, the Inquisition was also a channel for attempts to suppress the new science and maintain a curriculum in keeping with religious orthodoxy. Galileo’s first skirmish with the Inquisition occurred in 1616 after he published an opinion about sun spots that supported Copernicanism. In 1624, however, Galileo was given permission by the Catholic authorities to publish a non-committal comparison of the Ptolemaic and Copernican systems. The result was the Dialogue Concerning the Two Chief Systems of the World, which appeared in 1632. Widely acclaimed, it was undoubtedly also a highly partisan work in favour of Copernicus. Under pressure from Jesuits who claimed that the book would do more harm to Church teaching than Luther and Calvin together, the Pope was on the point of taking action to stop its sale despite the fact that it had been given a licence to be published. Then a document was found by the Church authorities indicating that at the time of Galileo’s previous trouble with the Inquisition in 1616 he had undertaken not to discuss Copernicanism. In 1633 Galileo was sentenced to imprisonment for an indefinite time for holding and teaching Copernicus’s doctrine. This sentence was commuted to being placed in the custody of the Archbishop of Sienna and later to house arrest.

Wishing to avoid Galileo’s fate, and finding it impossible to revise the book so as to eliminate the offending doctrine of the movement of the earth, Descartes wrote to Mersenne in 1633 that he had decided against publishing The World. For the next eleven years Descartes tried to prepare the ground for the safe release of his physics. The publication of the Discourse and Essays was a first step. It was a cautious first step, however. The four treatises were issued anonymously: Descartes wanted to see how they would be received before claiming them as his own. Again, the so-called specimens of his method were carefully chosen to avoid offending the Inquisition. Finally, in introducing the method Descartes deliberately truncated his explanation of its metaphysical basis (Part Four of the Discourse). There were some assertions to the effect that the soul had to know God before it could acquire a comprehensive and unshakable science of nature, but Descartes offered no real elaboration and defence of these claims. He hoped that an outline of a metaphysical theory would suffice to convince churchmen of his religious orthodoxy. To improve the chances of getting approval, he sent copies of the Discourse and Essays to his old Jesuit teachers at La Flèche. They responded cautiously. Part Four of the Discourse seemed to them too slight a basis for an endorsement.

Not only his religious readers were troublesome. Some eminent mathematicians and scientists submitted elaborate objections to the Dioptrics and Geometry. These and the misgivings of the Jesuits spoiled what was otherwise a favourable and, in some places, enthusiastic reception for the Discourse and Essays. Descartes decided to delay the unveiling of The World or its successor until he could be sure of the approval of theologians. In some quarters, he had considerable hostility to overcome. Several Dutch churchmen believed the Essays to be expounding an atheistic science. It was in part to dispel their misunderstandings – and in part to present more rigorously the foundations of his work in natural science – that Descartes started to revise the book on metaphysics which he had abandoned soon after arriving in Holland. The result was his masterpiece, Meditations on the First Philosophy.

IV

The overall structure of the Meditations is anticipated in Part Four of the Discourse. Descartes opens by announcing his plan of separating the acceptable from the unacceptable in the beliefs of a lifetime, where these are understood to be representative of the beliefs of any learned man and to include much traditional natural science. To make the criticism of his beliefs comprehensive without letting it go on endlessly, he engages in two thought-experiments that are calculated to put into doubt whole classes of beliefs (Meditation One). When he engages in the more sweeping of the two experiments, he imagines himself in the control of a demon intent on deceiving him as much as he can. Descartes finds (Meditation Two) that however much the demon tries, there are certain things he cannot throw into doubt. If he deceives he produces false thoughts, and so at least the thoughts must be real. If the thoughts are real then so must the subject of the thoughts – the ‘I’ who thinks them – be real. Hence the first certainty discovered by the method of doubt: ‘Cogito, ergo sum’, ‘I am thinking; therefore I am’. The second principal certainty Descartes encounters is that God exists and is of such a nature as not to deceive man in what he cannot help finding evident. Descartes reaches the first half of this conclusion (that God exists) close to the end of Meditation Three, and the second half (that God is no deceiver) in the penultimate paragraph of the Meditation.

The conclusion that a non-deceiving God exists is perhaps the most important in the Meditations. Once it is established it guarantees the truth of ‘I am thinking, therefore I am’ which otherwise has only subjective certainty. It also guarantees the truth of other propositions and the reality of other things which, like ‘I am thinking, therefore I am’, compel belief in their truth or reality as soon as they are entertained by the mind. In particular, Descartes’s conclusion about God, which he confirms by another proof in Meditation Five, guarantees the reality of precisely those ‘simple’ things – shape in general, size in general, motion in general, number and so on – needed to construct the sort of physics given in The World, i.e. a mathematical physics which explains all phenomena as the result of the motions of matter. Validating the explanatory framework of his new science of nature was certainly one of Descartes’s aims in writing the Meditations, as he confided in a letter to Mersenne in 1641, shortly before the book was published. ‘I may tell you, between ourselves,’ he wrote, ‘that these six Meditations contain the foundation of my Physics.’

The attempt to provide foundations for physics – to prove in the abstract that a mathematical physics was possible – distinguishes Descartes’s intellectual programme from that of Galileo and also from that of Mersenne and members of Mersenne’s circle, who routinely applied mathematics in the solution of scientific problems. In general, Galileo and others were prepared to justify the practice of posing problems mathematically by the results of doing so. The mathematical approach was manifestly fruitful in areas of astronomy and mechanics in which traditional physics had made no headway. Descartes thought that the justification of mathematical physics by its fruitfulness lacked both completeness and rigour. In a letter of 1638 giving his opinion of Galileo, Descartes wrote approvingly of his use of mathematical method, and then complained that ‘without having considered the primary cause of nature, [Galileo] has only sought the reasons for some particular effects and thus … has built without a foundation’. In the Meditations the primary cause of nature, namely God, is considered, and principles about matter are deduced capable of giving reasons for all effects in nature, not just a few selected ones.

Descartes is much clearer about all of this in Part Six of the Discourse than in the Meditations. Describing how he himself proceeded in the acquisition of knowledge, he says that ‘first, I have essayed to find in general the principles, or first causes of all that is or can be in the world without taking into consideration for this end anything but God himself who has created it … In the second place, I examined what were the first and most ordinary effects that could be deduced from these causes; and it appears to me that, in this way I have found heavens, stars, an earth, and even on the earth, water, air, fire, minerals and some other things of this kind, which of all others are the most common and simple and easiest to know’. He adds that more particular effects, though they are explicable in more than one way, are all intelligible on the principles that he proposes.

The Meditations was written in part to win over theologians, and for them he pointed out not the way his metaphysical principles supported his physics, but the way in which they bore out articles of faith. In the letter of dedication to the doctors of theology at the Sorbonne, Descartes advertised the Meditations as an attempt to prove the immortality of the soul, and the soul’s distinctness from the body. In fact, the book has at best an indirect bearing on the question of immortality. Meditations Two and Six do, however, contain an elaborate and notoriously controversial theory of the distinctness of soul and body. ‘Cartesian dualism’ is the label that has usually been attached to Descartes’s theory of mind and body. Although commentators disagree about the details, at least the following are tenets of the theory.

First, mind and body are distinct substances, distinct in the sense that the properties which are essential to being corporeal and the properties which are essential to being mental can, without distortion, be conceived in separation from one another. Second, the two substances are united in human beings while they are alive. Human beings are embodied minds, and in perception and action embodied minds interact with inanimate external objects. Third, while the union of mind and body creates conditions for perception and action which aid bodily survival, the same conditions interfere with an objective understanding of both external bodies and ourselves. Fourth, the mind is epistemologically prior to the body: knowing it is a condition of knowing body.

Although some philosophers cite the fourth of these contentions as capturing what is really distinctive of Descartes’s philosophy of mind, I myself would single out the third as crucial. Descartes was concerned to show that there was a sharp discrepancy between ordinary conceptions of ourselves and external bodies, and objective conceptions of ourselves and external bodies. We ordinarily think of ourselves as having, among other intrinsic properties, those of spatial location, size and shape – all bodily properties – and we ordinarily think of bodies as having intrinsically such properties as colour, smell and temperature which they only have relative to the effects they have on creatures with minds and sense-organs like ours. In Meditation Six, both naïve conceptions are corrected simultaneously. As regards ourselves, we turn out to be essentially minds, and minds turn out to be, at bottom, thinking substance – utterly different from body, which in essence is extended or spatially spread-out substance. The fact that human minds are essentially thinking things means that they are not different in kind from the minds of God and the angels, only different in degree of power and perfection. On the other hand, human minds do turn out to be completely different in kind from those of non-human animals, for, in Descartes’s sense of the term, thought is beyond creatures like cats, dogs or dolphins.

V

The Meditations did not please all of the churchmen who read it. At least one complained of the extravagant doubts Descartes manufactured to call his beliefs into question in Meditation One. This critic failed to see that Descartes was using doubt only to expose what was genuinely beyond doubt. Descartes was nevertheless able to clear up this and other misunderstandings, for objections were solicited in advance of publication and appended, with Descartes’s responses, to the printed text of the Meditations when it appeared in 1641. The wider reading audience received the book warmly enough, and Descartes started to consider releasing his physics. It would have to be released in a sanitized form: the doctrine of the movement of the earth was still proscribed, and other elements of his theory had to be altered if they were to be made public with safety.

Instead of issuing a revised version of The World, Descartes decided to bring out a new work in the style of a scholastic textbook. Entitled The Principles of Philosophy, it was divided into four Parts, which were themselves further sub-divided into short numbered paragraphs. Three of the four Parts were devoted to physics, and one – the opening Part – to metaphysics. The Principles was published in 1644.

The most distinctive elements of Descartes’s physics were its identification of the essence of matter with extension, its laws of motion, its stipulations about the basic elements, and the theory that the planets were swept round the sun in a whirlpool or vortex action which in turn produced gravitational effects. In the excerpts from the Principles given in the present edition, only the identification of the essence of matter with extension or three-dimensional spatial lay-out is discussed in detail (Part Two, sections IV–XII), and the arguments for this identification turn out to be weak. Descartes seems to rely implicitly on the principle that if one starts from a conception of a given substance, and if one subtracts attributes from one’s conception of that substance, still leaving enough attributes to determine some substance or other, the substance one ends up with will be the same as the one started from. This is the dubious principle at work in his argument that matter is extension because extension is what is left over when inessential properties are disregarded.

Superseded by Newton’s system only six or seven decades after Descartes’s death in 1650, the physics of the Principles had no very great long-term influence. It was difficult to perform calculations with the theory. Another problem was that it contained a defective account of gravitation. It was also conceptually impoverished, lacking, for example, any notion of mass. A research programme based on Parts Two, Three and Four of the Principles did flourish briefly in France and Holland toward the end of the seventeenth century, and it was possible to be a Cartesian outside physics by elaborating the unfinished work of the master in logic, psychology, ethics and even medicine.

It is primarily as a philosopher, however, that Descartes has made his mark in the history of Western thought. His lasting achievements, apart from his reform of algebra and geometry, are in the philosophy of science. We are used to the idea that science affords us a far more objective conception of the physical world than the one we have natively, through the use of senses. Descartes was, if not the originator of the idea, then one of the first to explain what greater objectivity might amount to, and how to achieve it.

More generally, he was one of the first to articulate in a thoroughgoing way the value of thinking for oneself in the sciences. The practice of learning about nature by learning the opinions of the great authorities – Aristotle, Ptolemy and Galen – he did not regard as science at all, but as history; and when he described what could be accomplished in science he nearly always had in mind what an independent enquirer such as himself, starting from first principles, and without the aid of any established learning, could discover. This intellectual individualism, and the idea that the typical scientific attitude is one of questioning a great deal and asserting only what one can be certain of, are now utterly absorbed in modern thinking about the conduct of enquiry in general. In this respect Descartes is one of the founders of modern thought, not just the father of modern philosophy.

TOM SORELL
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