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PROLOGUE

	The Sotheby's Auction

	

	

	Newton was not the first of the age of reason. He was the last of the magicians, the last of the Babylonians and Sumerians, the last great mind which looked out on the visible and intellectual world with the same eyes as those who began to build our intellectual inheritance rather less than 10,000 years ago. - John Maynard Keynes, "Newton the Man," delivered posthumously at the Royal Society Newton Tercentenary, 1946

	

	

	On the thirteenth and fourteenth of July 1936, the auction house of Sotheby, Wilkinson and Hodge on New Bond Street in London offered for sale three hundred and twenty-nine lots of manuscripts, notebooks, and loose papers that had spent the better part of two centuries in the possession of the Portsmouth family, descendants, by a long and tangled line of inheritance, of Isaac Newton's niece Catherine Barton. The catalogue described the contents in terms appropriately cautious for material that had never been systematically examined: a large collection of unpublished papers in the hand of Sir Isaac Newton, comprising alchemical treatises, theological disquisitions, mathematical workings, correspondence, and miscellaneous manuscripts of uncertain date and subject. The estimate prices were modest, reflecting the auctioneers' reasonable uncertainty about what the lots actually contained and the limited commercial market for seventeenth-century manuscripts in a Europe that was, in the summer of 1936, rather more concerned with the Spanish Civil War and the gathering darkness to the east than with the unpublished pensées of a long-dead mathematician.

	The sale attracted a small and specialist audience. Among the bidders was John Maynard Keynes, the Cambridge economist whose General Theory of Employment, Interest and Money had appeared earlier that year and was in the process of transforming economic thought, who had been alerted to the sale by a colleague and had come prepared to spend. Keynes was not a Newton scholar and had no professional reason to interest himself in seventeenth-century manuscripts. He was, however, a Fellow of King's College Cambridge, a man of deep historical curiosity, and a collector of books and papers with a connoisseur's instinct for the significant. He had looked at the catalogue, noticed the range and the volume of what was being offered, and formed a hypothesis, one of those intuitive leaps that exceptional minds make with apparent casualness and that turn out, on examination, to be the product of decades of background knowledge brought rapidly to bear, that the Portsmouth Papers were something considerably more important than the auctioneers had recognised.

	He was right. Over the course of the two-day sale and in subsequent private transactions with other buyers who had acquired lots at auction, Keynes assembled what became the largest single collection of Newton's personal and theological manuscripts in private hands. He spent the following nine years reading them, reading them in the evenings and at weekends, alongside the wartime economic work that occupied most of his professional energy, with a steadily mounting astonishment that expressed itself, in his correspondence of the period, in terms that suggest the experience was something more than the pleasant discovery of an interesting historical collection. He was not merely surprised by what the manuscripts contained. He was disturbed by it, disturbed in the specific way that one is disturbed by the discovery that a person one thought one understood was, at the level of their deepest convictions and their most sustained intellectual work, an entirely different person from the one the record had presented.

	What the Boxes Contained

	The Portsmouth Papers, as the collection came to be known, were not tidy. They had been sorted, imperfectly, by Thomas Pellet in the months following Newton's death in 1727, the same Pellet who had examined them and recommended for publication only the Chronology and the Observations on the Prophecies, setting aside the remainder with the verdict already noted: not fit to be printed. After Pellet's examination, the papers had passed to the Portsmouth family in a state of partial organisation that two centuries of variable storage had done nothing to improve. Some lots at the Sotheby's sale were reasonably coherent, a group of mathematical workings, a series of letters on a specific topic, while others were miscellaneous assemblages of loose leaves whose relationship to each other and to any larger document was not immediately apparent. The work of making sense of them was, in 1936, barely begun.

	What Keynes found, as he worked through his portion of the collection in the years that followed the sale, fell into several categories, each astonishing in its own way. There were approximately one million words of alchemical manuscripts: experimental records, translations and commentaries on alchemical authorities, theoretical essays on the nature of matter and the active principles governing its transformations, indices and cross-references to the alchemical literature of the preceding two centuries compiled with a bibliographic thoroughness that placed Newton among the most serious students of the tradition who had ever lived. There were approximately one million words of theological manuscripts, most never published and none published in the form in which they were written: detailed textual arguments establishing the fraudulent character of the Trinitarian passages in the New Testament, extended historical investigations of the Council of Nicaea and the corruption of Christian doctrine by the party of Athanasius, prophetic interpretations of Daniel and Revelation worked out with a precision and an accumulated evidential weight that bore no resemblance to the pious marginalia that the world had been told Newton's religious interests amounted to. There were architectural drawings and measurements: careful reconstructions of the Temple of Solomon in Jerusalem, drawn with a geometric precision that reflected the same mathematical training that had produced the diagrams of the Principia, accompanied by extended textual arguments about the Temple's cosmological significance and its relationship to the heliocentric model of the solar system. And there were hundreds of pages of historical and chronological work, attempts to establish, from astronomical evidence and textual analysis, the correct dates of events in the ancient history of Greece, Egypt, Babylon, and the Near East, aimed at the reconciliation of secular history with the sacred chronology of scripture.

	The mathematics and the physics, the fluxions and the orbital calculations and the optical experiments, were there too, but in volume they were a minority of what the boxes contained. If you sorted Newton's surviving manuscripts by subject matter and counted the words, the natural philosophy that had made him famous would account for perhaps a quarter of the total. The alchemy would account for another quarter. The theology and the prophecy would account for nearly half. The man whose name had become synonymous with the triumph of mathematical reason over superstition and mystery had spent more of his intellectual life investigating the symbolic language of biblical prophecy than investigating the laws of motion. He had spent more time in the garden laboratory at Trinity, working mercury through successive sublimations and attending to the crystalline structures that formed in cooling metallic alloys, than he had spent writing the Principia. The ratio was not even close.

	The Question the Boxes Posed

	The question that confronted Keynes, and that has confronted every serious Newton scholar in the eighty years since the Sotheby's sale, was not whether the manuscripts were genuine. They were clearly genuine: the handwriting was Newton's, the dates were consistent with the known chronology of his life, and the cross-references between the alchemical and theological manuscripts and the published scientific work were too numerous and too precise to be the product of anything other than a single, integrated, intensely active mind working simultaneously on all of these problems over a period of decades. The question was what to make of them: how to understand the relationship between the man who had written them and the man whose bust stood in the entrance hall of the Royal Society, whose statue occupied a prominent position in the antechapel of Trinity College Cambridge, and whose name had been invoked for two and a half centuries as the founding figure of the rational, secular, progressive tradition of modern science.

	The easy answer, the answer that the institutional custodians of Newton's reputation had implicitly adopted in the two centuries since his death, was that the manuscripts were an aberration: the product of the parts of Newton's mind that had nothing to do with his scientific achievement, the residue of a seventeenth-century intellectual culture that had not yet fully separated natural philosophy from theology and alchemy, the hobby of a genius who happened also to be a man of his time. On this account, the alchemy and the prophecy were the noise around the signal of the physics, unfortunate static generated by the cultural medium through which Newton's genius had to express itself, but essentially irrelevant to the achievement by which he deserved to be judged. The appropriate response was to acknowledge their existence, note their volume with appropriate scholarly completeness, and then set them aside and return attention to the Principia and the Opticks, which were what actually mattered.

	Keynes could not accept this answer, and as he read more deeply into the manuscripts through the early 1940s, he became increasingly certain that it was not merely inadequate but actively misleading. The alchemy was not noise. It was not a hobby. It was not the product of an unexamined cultural inheritance that Newton had never thought to question. It was the product of the same rigorous, systematic, tireless intelligence that had produced the Principia, applied to a set of questions that the Principia had not addressed and could not address, in pursuit of a goal that the Principia had approached but not reached. The alchemical manuscripts were not a distraction from the scientific work. They were the continuation of it, the pursuit, through experimental and textual means, of the question that the mathematics had opened rather than closed: what is the active principle at the heart of matter, and what is its relationship to the force that holds the planets in their orbits?

	The same was true of the theology. Newton's investigation of the corruption of the scriptural text, his identification of the Comma Johanneum as a forgery and the Council of Nicaea as the political origin of the Trinitarian doctrine, his extended reconstruction of the true chronology of ancient history from the Creation to the fall of Persia, these were not the works of a man maintaining a conventional piety alongside his natural philosophy. They were the works of a man who believed, with the same conviction he brought to the inverse-square law, that the Bible was a text that had been deliberately encoded by God, that it had been subsequently corrupted by human agents with political interests, and that the recovery of its true meaning, the stripping away of the corruption and the reading of the original beneath it, was an intellectual task of the same order of difficulty and the same order of importance as the recovery of the mathematical structure of the universe from the observational record of astronomy. Scripture and nature were the same text, written in different languages, awaiting the same reader. Newton was that reader. He was working on both simultaneously, with equal seriousness, his entire life.

	The Sorcerer Revealed

	Keynes completed his essay "Newton the Man" in the early 1940s and intended to deliver it at the Royal Society's celebration of the tercentenary of Newton's birth in 1942. The celebration was postponed until 1946 by the war, and Keynes, who had worked himself almost to death in the service of the British economy during the war years and whose health collapsed at the Bretton Woods conference in 1944, died in April 1946, three months before the tercentenary proceedings at which the essay was finally read, by his widow Lydia Lopokova, from the text he had left behind. It was a posthumous delivery, and there was something appropriate about that: the essay was itself a kind of recovery, the recovery, by one great twentieth-century mind, of what another great mind of three centuries earlier had actually been and actually done, delivered to an audience that was in the process of celebrating a Newton it had not fully understood.

	"In the eighteenth century and since," Keynes wrote, "Newton came to be thought of as the first and greatest of the modern age of scientists, a rationalist, one who taught us to think on the lines of cold and untinctured reason. I do not see him in this light. I do not think that any one who has pored over the contents of that box which he packed up when he finally left Cambridge in 1696 and which, though partly dispersed, have come down to us, can see him like that." The box, the locked drawers of Trinity, the accumulated manuscripts of thirty years of private work on alchemy and theology and prophecy, the contents that Pellet had ruled not fit to be printed and that the Portsmouth family had stored for two centuries until Sotheby's offered them to the world for modest estimates in the summer of 1936, that box was the real Newton. It was the Newton that the world had not been shown. It was the Newton that this book is about.

	The Argument of This Book

	The argument of this book is simple in outline and complex in execution. It is that Isaac Newton was engaged, throughout his intellectual life, in a single unified project: the recovery of the complete truth about the universe from the three texts in which God had encoded it, the natural world, sacred scripture, and the ancient wisdom preserved in the alchemical and philosophical traditions of the ancient world. The Principia was one contribution to this project. The million words of alchemical manuscripts were another. The million words of theological manuscripts were a third. They were pursued simultaneously, with equal seriousness and equal rigour, and they were pursued because Newton believed, not as a pious sentiment decorating a secular intelligence but as the foundational conviction of a life of total intellectual commitment, that the universe was a divine riddle set by an intelligent and omnipresent God, that it had been designed to be solved, and that he had been specifically equipped and specifically called to solve it.

	This belief shaped everything about the way Newton worked, the conclusions he reached, and the things he chose not to publish. It is the key to the famous refusals: the refusal to specify a mechanism for gravity, the refusal to publish his theological convictions, the refusal of the sacrament on his deathbed. It is the key to the famous silences: the thirty-year delay in publishing the calculus, the two decades between the annus mirabilis and the Principia, the lifetime of alchemical work whose results never reached the standard of demonstration that Newton's standards required. And it is the key to the famous image, the boy on the seashore, the smooth pebbles, the great ocean of truth undiscovered before him, which was not a charming expression of scientific modesty but a precise and honest inventory of the distance between what the investigation had achieved and what the investigator had set out to find.

	The pebbles were very beautiful. The ocean was very large. The boy had been playing on that particular shore since a Christmas morning in 1643 when he had arrived in the world, already fatherless, in a farmhouse in Lincolnshire, into a universe he would spend eighty years attempting to read, finding more of it than any other human being has ever managed, and knowing, to the end, that what he had found was not the thing he was looking for, and that the thing he was looking for was still out there, patient and inexhaustible, in the dark water beyond the reach of the instruments he had spent his life constructing and deploying and refining and, in the end, handing on.

	This is the story of the looking. It begins with a box of manuscripts on a table in a salesroom on New Bond Street in London on the thirteenth of July, 1936, and it ends on a shore at the edge of an ocean whose far side no one has yet seen. Between the box and the shore lies one of the strangest and most extraordinary human lives in the history of thought, a life that the world has always admired and has never, until now, fully understood.
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CHAPTER ONE

	Born in the Shadow of a Comet

	Woolsthorpe, Lincolnshire  ·  1642–1661

	
	

	Nature and Nature's laws lay hid in night:

	God said, Let Newton be! and all was light.

	- Alexander Pope, proposed epitaph for Isaac Newton

	
	

	On Christmas Day in the year 1642, by the old Julian calendar still in use in England, a boy was born so small and so weak that two women sent to fetch medicine from the village of Woolsthorpe did not trouble to hurry. He would be dead before they returned, or so they assumed. The child's head was too large for his body. His lungs, it was said, barely drew breath. His mother would later recall that he was small enough at birth to fit inside a quart pot. The women returned with their medicine to find him alive, and alive he remained, to the eventual consternation of philosophers, theologians, alchemists, and monarchs across three continents. The child's name was Isaac Newton.

	The timing of that birth had about it the quality of a legend that would not wait to be invented. Across the Channel, in Arcetri, a villa outside Florence where he had been confined under house arrest by the Inquisition, the great Galileo Galilei had died that January, just eleven months before. The two astronomers, as the hagiographers would one day note with satisfaction, were related by a single year, as though the universe had arranged a careful handover: one old mind flickering out as the candle of the new one was lit. It was, of course, coincidence; but it was the kind of coincidence that Newton himself might have read as a divine signal, encoded in time rather than in matter, one of God's many ciphers scattered through the surfaces of the world for patient minds to find.

	The England into which Newton was born was not a country at peace. It was a nation bleeding from a wound that would not close. The First English Civil War had begun that August, when Charles I raised his royal standard at Nottingham, and the countryside between Royalists and Parliamentarians was being divided by violence and ideology in ways that had no precedent in living memory. Churches were being defaced. Ancient hierarchies were being questioned. In the following year, a king would lose his head on a public scaffold, and in the decade after that, England would become a republic, a military dictatorship, and then a monarchy once more, all before Newton had grown a beard. The world he was born into was one in which authority, whether political or philosophical, was a matter of active and often lethal contest. It was precisely the kind of world that produces minds determined to find something that cannot be overthrown.

	The Church of England, nominally Newton's religious home, was similarly fractured. The Puritan wing that would eventually triumph in the Civil War was not a monolith; it was a volatile compound of Presbyterians, Independents, Baptists, and a dozen other sects, all reading the same scripture and arriving at violently different conclusions. The question of how scripture should be read, literally or allegorically, by individuals or by ordained authorities, was simultaneously a theological and a political question, and men died for their answers. The young Newton, growing up in this atmosphere, would spend his entire intellectual life asking a version of the same question: who has the right to interpret the text? His eventual answer was characteristic in its solitude and its arrogance. He did.

	The Manor and the Absent Father

	Woolsthorpe Manor, the farmhouse where Newton was born and to which he would repeatedly return at the crises of his life, stands in a shallow valley of the Lincolnshire wolds, about seven miles south of the market town of Grantham. It is a modest stone building, and even calling it a manor is somewhat generous, it is a working farmhouse of the kind that prosperous Lincolnshire yeomen had been building for two centuries, solid, practical, and without pretension. The land around it in winter, when Newton was born, would have been grey and flat, the fields bare, the skies enormous. This is not a landscape that inspires fantasy. It is a landscape that teaches patience and a certain watchful attention to surfaces, to the way light falls on frost, to the way wind moves across unbroken ground. Newton would spend his entire life watching surfaces for what lay beneath them.

	His father, also Isaac Newton, had died in October of that same year, three months before his son was born. He was thirty-seven, and his death certificate describes him as a yeoman farmer, a man of some local standing but of no great education. He could not write his own name and signed documents with a mark. What he left behind was the manor, a few hundred acres of pasture and farmland, some livestock, and a widow named Hannah Ayscough who was, by all accounts, a woman of considerably more intelligence and social aspiration than the man she had married. The fatherless child, growing up in a farmhouse run by a mother who would soon leave him, was given every material foundation of provincial English respectability and denied every emotional one.

	Hannah Newton did not remain a widow long. In 1645, when Isaac was two years old, she remarried. Her new husband was Barnabas Smith, the elderly rector of the nearby village of North Witham, a widower of sixty-three with money, social position, and crucially, no desire to raise another man's child. The condition of the marriage, understood if not formally stated, was that young Isaac would remain at Woolsthorpe in the care of his maternal grandmother, Margery Ayscough, while his mother went to live at North Witham, a mile and a half away. For the next eight years, Newton was, in the most precise sense, abandoned, not to an institution or a stranger, but to a grandmother who appears to have been perfectly adequate and yet was not, in any emotional sense, his mother.

	This is not a small fact. Modern psychology has spent considerable energy tracing the relationship between early abandonment and the kind of driven, compensatory perfectionism that Newton would display throughout his life. He never formed a lasting intimate friendship until his middle thirties, and even that relationship, with the Swiss mathematician Nicolas Fatio de Duillier was conducted with a wariness that suggests a man who has learned to expect loss. He never married. He never, so far as any historian can determine, experienced a sustained mutual love of any kind. The boy left behind at Woolsthorpe became a man who needed to be the best and the first at everything he touched, and who could not bear to share credit, let alone affection, without a quality of pain that looked, to outsiders, like rage.

	Evidence of that pain surfaces in a document from Newton's youth that historians have found both remarkable and disturbing. At around the age of twenty, newly arrived at Cambridge, Newton made a list of his sins, a catalogue of moral failures stretching back to childhood, written in the careful, self-examining spirit of Puritan self-scrutiny. Among the confessions are accusations against himself of wishing harm to people, of lying, of impiety. And then, startling in its specificity: "Threatening my father and mother Smith to burn them and the house over them." The stepfather who had displaced him was not yet dead when Newton wrote this, and the rage had clearly never cooled. Here, in the secret notebook of the greatest mind of the age, is a wound that would never fully close.

	Schooling and the Instinct for Mechanism

	When Barnabas Smith died in 1653, Newton's mother returned to Woolsthorpe, bringing with her three young half-siblings, Mary, Benjamin, and Hannah, and the rector's substantial library, which Newton would eventually inherit and devour. Isaac was eleven. For the next two years, he helped on the farm and was, by his mother's apparent intention, being prepared for the life of a prosperous yeoman, the life his father had lived, the life the land expected of him. He was, by all accounts, spectacularly unsuited to it. His uncle William Ayscough, a Cambridge-educated clergyman, observed the boy and saw something else entirely. In 1655, Newton was sent to the King's School in Grantham, seven miles away, to board with an apothecary named Clark while he received a classical education.

	The years at Grantham were the first in which Newton's extraordinary practical intelligence found an outlet beyond the daydreaming of a lonely child. He was not, initially, the best student in his class. The school's curriculum was the standard one of the period, Latin, some Greek, Scripture, a little arithmetic and Newton's early reports suggest a boy of middling performance and great distraction. The distraction, however, was the point. While his classmates absorbed their conjugations, Newton was building things. In the attic of the apothecary's house and in any available corner of the Grantham streets, he constructed working models of a windmill, a water clock, a carriage that moved by means of a handle turned by its occupant, and a series of kites to which he attached small paper lanterns, launching them at night to the terror of the Grantham townsfolk who mistook them, Newton would later recall with evident satisfaction, for comets.

	The kites are worth pausing over. A boy who builds a model windmill is mechanically gifted. A boy who attaches lanterns to kites and sends them up at night to frighten his neighbours into believing they have seen comets is doing something more complicated. He is, with a theatrical instinct that would later find expression in a very different kind of performance, staging a version of the world's hidden energies, making visible, by artifice, the kind of mysterious celestial phenomenon that his era could not explain. The boy who would one day provide the mathematical framework for understanding the actual motion of comets was first, at age twelve in the Lincolnshire dark, making fake ones.

	His academic performance improved dramatically, in circumstances that deserve to be recorded. A boy older and larger than Newton, returning from the Christmas holiday, kicked him in the belly in the churchyard. Newton, who was not physically imposing, challenged the bully to fight, was encouraged by the school's usher, and won, not on physical grounds but by pressing the other boy's face, after pinning him, into the church wall with a dogged, deliberate violence. Newton then proceeded, in what would become a characteristic sequence, to defeat the same boy in academic competition, rising from the middle of the class to the top, and remaining there. The episode is trivial, but the pattern it establishes is not: Newton, once engaged, did not stop until he had won on every available front. His rivalries were never merely practical. They were always, in some profound sense, existential.

	Hannah's Recall and the Near-Miss of Ordinary Life

	In 1659, when Newton was sixteen, his mother called him home from Grantham. Her plan was straightforward: the boy was old enough to manage the farm. She had three younger children and the estate to run, and a son trained in Latin was, from one practical perspective, a waste of resources she needed at Woolsthorpe. Newton arrived home, put on farm clothes, and proceeded, by every account, to be the worst farmer in Lincolnshire. He was sent to the Grantham market and sat in a ditch reading while his servant did the errands. He was instructed to watch sheep and instead sat under a hedge with a book. The farm records and accounts he was supposed to maintain were filled, in the margins, with geometric diagrams and notes on the nature of motion. He was fined repeatedly for allowing his animals to trespass in neighbouring fields because he had not been attending to them.

	The eighteen months that Newton spent as a failed farmer represent the closest thing in his biography to a genuine contingency, a moment when his eventual trajectory was genuinely in doubt. Had Hannah Newton been a different kind of woman, or had Newton been slightly less spectacular in his incompetence, or had his uncle not intervened a second time with vigorous advocacy for Cambridge, the greatest scientific revolution in human history might have unfolded without its central figure. The thought is vertiginous in the way that all such historical near-misses are: the law of universal gravitation waiting in an empty universe for a man who was sitting in a Lincolnshire ditch, reading.

	William Ayscough returned, conferred with the headmaster of King's School, Henry Stokes, and between them they persuaded Hannah Newton that her son was not cut out for yeomanry. Stokes, whose judgment of Newton's abilities had sharpened considerably during the boy's years at Grantham, offered to waive the usual fees for Newton's final year of preparation and to take him back as a boarder without charge. Hannah Newton, whatever her feelings about the matter, was ultimately a practical woman. She agreed. In June 1661, Newton set out for Cambridge. He was eighteen years old, and he was going to change the world, though no one present at his departure, least of all Newton himself, whose accounts of his own early years are notably modest, had any clear sense of how.

	The Question He Was Already Asking

	Before we follow Newton to Cambridge, it is worth asking what intellectual furniture he was already carrying when he arrived. The Grantham years had given him Latin, a working knowledge of Greek, some classical literature, and the mathematical rudiments of the school curriculum. The Clark household had given him access to a library that included some contemporary scientific and philosophical works, and Newton had read enough of them to be dissatisfied with the explanations they offered. The Woolsthorpe years had given him something harder to name: a deep, unshakeable conviction that the world was not what it appeared to be on its surface, that beneath the visible, the rising of the sun, the falling of objects, the paths of stars, there was a hidden architecture, a structure of causes and principles that were real, that were knowable, and that had been placed there deliberately, by someone, for someone to find.

	This conviction was not, in 1661, unusual. It was, in various forms, the central assumption of virtually every serious natural philosopher in Europe, as well as of every alchemist, astrologer, theologian, and cabalist. The Renaissance had bequeathed to the seventeenth century a powerful and still largely unexamined faith in what the Florentines called the prisca sapientia, the ancient wisdom, the idea that the earliest human beings had possessed a direct, uncorrupted knowledge of nature's deepest secrets, a knowledge that had since been lost or encoded in myths, symbols, and arcane texts, and that it was the task of the serious mind to recover it. Newton would carry this conviction to his grave. It would shape his reading of scripture, his understanding of alchemy, and more than any textbook account of his work has ever acknowledged, the very categories in which he cast his physics.

	There is a question that the standard biography of Newton does not quite ask, because the standard biography is a document of the Enlightenment and the Enlightenment had its own reasons for not asking it. The question is this: when Newton, sitting under the apple tree at Woolsthorpe (if we accept the story for the moment), felt the first conviction that the force pulling the apple to the earth might be the same force holding the Moon in its orbit, what kind of thought was that? Was it the cool, secular hypothesis of a proto-modern scientist, or was it the sudden illumination of a mind that had been searching not for a law of physics but for evidence of God's hand in matter? The answer that this book will defend, across every chapter that follows, is that the distinction is a false one. For Newton, these were not different kinds of thought. They were the same thought, addressed to the same object, by the same instrument: the mind of a man who believed, with absolute and lifelong conviction, that the universe was a divine riddle and that he had been chosen to solve it.

	The Comet's Shadow

	The title of this chapter invokes a comet, and it is time to explain what comet is meant. In 1664 and 1665, a great comet blazed across English skies, visible for months, discussed in every pamphlet and sermon, feared as an omen by the superstitious and studied with increasing excitement by the natural philosophers. It was one of the brightest comets of the century, and its appearance coincided, with the kind of timing that seemed to confirm every prophecy ever uttered, with the outbreak of the Great Plague of London. The nation watched the sky and felt the hand of God in it. So did Newton, then a student at Cambridge, watching it from the fens and beginning, in the margins of his notebooks, to ask the questions about celestial mechanics that would eventually produce the Principia.

	But the comet in this chapter's title is not the comet of 1664. It is, more precisely, a metaphor for the larger phenomenon that Newton was born into and that shaped him: the sense that his era lived under the shadow of enormous, barely understood forces, forces that moved through the sky and through history with a power that dwarfed human agency, that could not be bargained with, only observed and, perhaps, decoded. A comet, in the seventeenth century, was not a rock in an elliptical orbit. It was a sign. Its meaning was disputed, was it a divine warning, a natural phenomenon, a wandering star, an exhalation of earthly vapour elevated to the heavens? but its status as something that demanded interpretation was not. The sky was a text. The task was reading it.

	Newton was born under that sky, in that interpretive atmosphere, and he never left it. When, decades later, he demonstrated mathematically that comets move in conic sections just as planets do, obeying the same gravitational law, he did not thereby dismiss them as merely physical. He folded them into a larger order, a more magnificent structure of divine governance. The comet was not less meaningful because it had an elliptical orbit. It was more meaningful, because its orbit was another sentence in the text that God had been writing since the beginning.

	A Portrait of the Young Philosopher

	We do not have a reliable portrait of Newton as a young man. The earliest surviving likeness dates from around 1677, when he was in his thirties, a rather severe face with large, watchful eyes, a strong jaw, and the expression of a man who is tolerating the painter's presence as a necessary inconvenience. His hair, in this portrait as in all others, is remarkable: a great grey-white mass of it that became, in his later life, one of the most recognized heads in Europe. He wore it unpowdered when wigs were the fashion, and the fashion, characteristically, adjusted itself around him.

	What we know of Newton's physical person in his youth comes largely from the recollections of contemporaries set down much later, which means they are filtered through the distortions of retrospect and the enormous gravity of his fame. His college contemporary John Wickins, who shared rooms with him at Trinity for twenty years, described him as habitually absorbed, frequently forgetting to eat, sometimes standing at his desk for hours with his pen raised and not writing anything, apparently thinking. He slept little, worked at all hours, and was capable of

	
	
	
	
	
	
	
	
	





