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Preface (1968)

In the index to the six hundred odd pages of Arnold Toynbee’s A Study of History, abridged version, the names of Copernicus, Galileo, Descartes, and Newton do not occur.1* This one example among many should be sufficient to indicate the gulf that still separates the Humanities from the Philosophy of Nature. I use this outmoded expression because the term ‘Science’, which has come to replace it in more recent times, does not carry the same rich and universal associations which ‘Natural Philosophy’ carried in the seventeenth century, in the days when Kepler wrote his Harmony of the World and Galileo his Message from the Stars. Those men who created the upheaval which we now call the ‘Scientific Revolution’ called it by a quite different name: the ‘New Philosophy’. The revolution in technology which their discoveries triggered off was an unexpected by-product; their aim was not the conquest of Nature, but the understanding of Nature. Yet their cosmic quest destroyed the medieval vision of an immutable social order in a walled-in universe together with its fixed hierarchy of moral values, and transformed the European landscape, society, culture, habits, and general outlook, as thoroughly as if a new species had arisen on this planet.

This mutation of the European mind in the seventeenth century is merely the latest example of the impact of the ‘Sciences’ on the ‘Humanities’ – of the inquiry into the nature of Nature on the inquiry into the nature of Man. It also illustrates the wrongheadedness of erecting academic and social barriers between the two; a fact which is at last beginning to gain recognition, nearly half a millennium after the Renaissance discovered the uomo universale.

Another result of this fragmentation is that there exist Histories of Science, which tell one at what date the mechanical clock or the law of inertia made their first appearance, and Histories of Astronomy which inform one that the precession of the equinoxes was discovered by Hipparchus of Alexandria; but, surprisingly, there exists to my knowledge no modern History of Cosmology, no comprehensive survey of man’s changing vision of the universe which encloses him.

The above explains what this book is aiming at, and what it is trying to avoid. It is not a history of astronomy, though astronomy comes in where it is needed to bring the vision into sharper focus; and, though aimed at the general reader, it is not a book of ‘popular science’ but a personal and speculative account of a controversial subject. It opens with the Babylonians and ends with Newton, because we still live in an essentially Newtonian universe; the cosmology of Einstein is as yet in a fluid state, and it is too early to assess its influence on culture. To keep the vast subject within manageable limits, I could attempt only an outline. It is sketchy in parts, detailed in others, because selection and emphasis of the material was guided by my interest in certain specific questions, which are the leitmotifs of the book, and which I must briefly set out here.

Firstly, there are the twin threads of Science and Religion, starting with the undistinguishable unity of the mystic and the savant in the Pythagorean Brotherhood, falling apart and reuniting again, now tied up in knots, now running on parallel courses, and ending in the polite and deadly ‘divided house of faith and reason’ of our day, where, on both sides, symbols have hardened into dogmas, and the common source of inspiration is lost from view. A study of the evolution of cosmic awareness in the past may help to find out whether a new departure is at least conceivable, and on what lines.

Secondly, I have been interested, for a long time, in the psychological process of discovery2 as the most concise manifestation of man’s creative faculty – and in that converse process that blinds him towards truths which, once perceived by a seer, become so heartbreakingly obvious. Now this blackout shutter operates not only in the minds of the ‘ignorant and superstitious masses’ as Galileo called them, but is even more strikingly evident in Galileo’s own, and in other geniuses like Aristotle, Ptolemy, or Kepler. It looks as if, while part of their spirit was asking for more light, another part had been crying out for more darkness. The History of Science is a relative newcomer on the scene, and the biographers of its Cromwells and Napoleons are as yet little concerned with psychology; their heroes are mostly represented as reasoning-machines on austere marble pedestals, in a manner long outdated in the mellower branches of historiography – probably on the assumption that in the case of a Philosopher of Nature, unlike that of a statesman or conqueror, character and personality are irrelevant. Yet all cosmological systems, from the Pythagoreans to Copernicus, Descartes, and Eddington, reflect the unconscious prejudices, the philosophical or even political bias of their authors; and from physics to physiology, no branch of Science, ancient or modern, can boast freedom from metaphysical bias of one kind or another. The progress of Science is generally regarded as a kind of clean, rational advance along a straight ascending line; in fact it has followed a zigzag course, at times almost more bewildering than the evolution of political thought. The history of cosmic theories, in particular, may without exaggeration be called a history of collective obsessions and controlled schizophrenias; and the manner in which some of the most important individual discoveries were arrived at reminds one more of a sleepwalker’s performance than an electronic brain’s.

Thus, in taking down Copernicus or Galileo from the pedestal on which science-mythography has placed them, my motive was not to ‘debunk’, but to inquire into the obscure workings of the creative mind. Yet I shall not be sorry if, as an accidental by-product, the inquiry helps to counteract the legend that Science is a purely rational pursuit, that the Scientist is a more ‘level-headed’ and ‘dispassionate’ type than others (and should therefore be given a leading part in world affairs); or that he is able to provide for himself and his contemporaries, a rational substitute for ethical insights derived from other sources.

It was my ambition to make a difficult subject accessible to the general reader, but students familiar with it will, I hope, nevertheless find some new information in these pages. This refers mainly to Johannes Kepler, whose works, diaries, and correspondence have so far not been accessible to the English reader; nor does a serious English biography exist. Yet Kepler is one of the few geniuses who enables one to follow, step by step, the tortuous path that led him to his discoveries, and to get a really intimate glimpse, as in a slow-motion film, of the creative act. He accordingly occupies a key position in the narrative.

Copernicus’ magnum opus, On the Revolutions of the Heavenly Spheres, also had to wait until 1952 for a first English translation – which perhaps explains certain curious misunderstandings about his work, shared by practically all authorities who have written on the subject, and which I have tried to rectify.

The reader with a scientific education is asked to bear with explanations which might seem an insult to his intelligence. So long as in our educational system a state of cold war is maintained between the Sciences and the Humanities, this predicament cannot be avoided.

One significant step towards ending this cold war was Professor Herbert Butterfield’s Origins of Modern Science, first published in 1949. Apart from the work’s profundity and excellence per se, I was much impressed by the fact that the Professor of Modern History in the University of Cambridge should venture into medieval Science and undertake such a gulf-bridging task. Perhaps this age of specialists is in need of creative trespassers. It was this shared conviction which made me ask Professor Butterfield for the favour of a short Introduction to another trespassing venture.

My sincere thanks are due to Professor Max Caspar, Munich, and to Bibliotheksrat Dr Franz Hammer, Stuttgart, for help and advice on Johannes Kepler; to Dr Marjorie Grene for her help on medieval Latin sources and various other problems; to Professor Zdeneěk Kopal, University of Manchester, for his critical reading of the text; to Professor Alexandre Koyré, École des Hautes Études, Sorbonne, and Professor Ernst Zinner, Bamberg, for information quoted in the Notes; to Professor Michael Polanyi for his sympathetic interest and encouragement; lastly to Miss Cynthia Jefferies for her unending patient labours on the typescript and galleys.







Introduction by John Gray

According to Arthur Koestler, the leaders of the scientific revolution – Copernicus, Kepler and Galileo – had no idea what they were doing when they overthrew the medieval view of the cosmos. He makes clear that does not question the enormous progress that science has made. His point is that far from being a step-by-step process of rational advance, scientific progress is erratic and often accidental – a messy, disjointed affair in which unreason plays a vital role. It is not science that Koestler is attacking, but the prevailing ‘science-mythography’:


The progress of Science is generally regarded as a kind of clean, rational advance along a straight ascending line; in fact it has followed a zigzag course, at times almost more bewildering than the evolution of political thought. The history of cosmic theories, in particular, may without exaggeration be called a history of collective obsessions and controlled schizophrenias; and the manner in which some of the most fundamental discoveries were arrived at reminds one more of a sleepwalker’s performance than an electronic brain’s.

 	

Koestler’s target is the belief that science, uniquely among human activities, is quintessentially rational. It is the belief in the unique rationality of science that is truly irrational.
If this was a provocative message when The Sleepwalkers was published in 1959, it is even more so today. The mythology that Koestler attacked is more entrenched now than perhaps it has ever been. Renewing a Victorian debate about evolution, an influential congregation of philosophers and publicists (there are not many practising scientists among them) preaches the faith that science can deliver humankind from immemorial evils of ignorance and oppression. This is the loudly proclaimed creed of Daniel Dennett and Richard Dawkins: if only we apply scientific method to our problems, the world can be immeasurably improved; science is not just a tool that enables us to get a grip on the world. The supreme embodiment of human reason, science is also the key to human freedom.
To be sure, this faith in science has not gone unchallenged. Contrary to what many assumed when this book first appeared, secularization has not advanced to the point that science has driven out every other type of belief. Alongside a pervasive reverence for science, there has been a powerful resurgence of religious fundamentalism. Hundreds of millions of people have rejected the ruling scientific worldview in which the universe is without purpose and the human animal an insignificant accident in the scheme of things. Yet even these religious believers very often continue to defer to the intellectual authority of science. Creationists and proponents of Intelligent Design do not reject a scientific outlook as much as devise alternative versions of it. That these alternatives are pseudo-science – shoddy imitations of the real thing – is beside the point. What is telling is the fact that most of those who reject the current scientific worldview feel compelled to justify themselves in scientific terms.
By demythologizing the scientific revolution Koestler makes an assault on the modern reverence for science that is much more fundamental. Just as much as art and religion, he suggests, scientific discovery is an expression of human creativity – and no more rational. Far from being a triumph of reason over superstition, modern science emerged as a spin-off from faith and magic. ‘The muddle of inspiration and delusion, of visionary insight and dogmatic blindness, of millennial obsessions and disciplined double-think, which this narrative has tried to retrace, may serve as a cautionary tale against the hubris of science – or rather of the philosophical outlook based on it.’ The makers of the scientific revolution were not heroic fighters against obscurantism, but thinkers who stumbled on truth almost despite themselves. Dismissing the popular notion that ‘science stood for freedom, the Church for oppression of thought’, Koestler presents the makers of the scientific revolution as shifty, at times cowardly figures, referring to them at one point as ‘moral dwarfs’. He is notably hard on Copernicus and Galileo, archetypal figures in the mythology of scientism, contrasting them with the astrologer and mystic Johannes Kepler – the true hero of the book.
It is telling that Koestler reserves his admiration for Kepler. The seventeenth-century German mathematician tried to present a vision of the world linking faith and reason, science and metaphysics, the physical world and an ultimate purpose in life – an elusive synthesis that Koestler spent much of his life pursuing. Born in Budapest in 1905 to a prosperous and highly cultivated Jewish family and witnessing the disintegration of the Habsburg Empire and the descent into chaos that followed, Koestler converted to communism. Seeing that Marxism-Leninism was a system of ideas in which science served the highest human hopes, Koestler threw himself into action as an agent of the Soviet-controlled front organization, the Comintern. Throughout the interwar years he led a dangerous life in the course of which he was captured by Franco’s forces during the Spanish Civil War and sentenced to death as a spy. While awaiting execution in his cell he had a mystical experience that left him convinced that the materialist philosophy on which he had based his life so far was a mistake – a life-changing event he rendered into fiction in his powerful novel Darkness at Noon (1940). Saved by a last-minute prisoner exchange, Koestler shed his communist beliefs and devoted the rest of his life to trying to frame a body of thought that could account for what he had experienced. Exploring dissident trends in biology and developing what would be a lifelong interest in parapsychology, he ranged across the margins of science in search of a view of things that would unify the entirety of human experience into an orderly whole. When in 1983, suffering from Parkinson’s disease and leukaemia, he died by his own hand in a joint suicide with his wife, he left the bulk of his by then substantial fortune to be used to fund research into paranormal phenomena.
In some ways Koestler’s revisionist interpretation of the scientific revolution reflects his involvement with communism. He is scathingly critical of the conventional belief that the early modern Church resembles twentieth-century totalitarian states. Even the Inquisition came nowhere close to imposing the levels of intellectual repression he had observed in the interwar period. ‘Never since the Thirty Years War has the Church oppressed freedom of thought and expression to an extent comparable to the terror based on the “scientific” ideologies of Nazi Germany or Soviet Russia.’ Since Koestler displayed a lifelong hostility to all forms of monotheism, his sympathetic portrayal of the Church may come as a surprise to some readers. But his encounter with communism had taught him that movements supposedly based in science could be as hubristic as religion in claiming to discern a pattern into which all of human experience could be fitted. Even more than the medieval Church, these modern movements had been ready to sacrifice human lives on a vast scale in order to promote an all-encompassing system of belief.
Yet Koestler’s attitude to such systems was far from being one of simple hostility. As he freely admitted, he was deeply attracted to the prospect of a unified view of the world that they offered. Writing near the start of this book about the followers of the Greek philosopher Pythagoras, Koestler describes the vision by which they were drawn: ‘The essence and power of that vision lies in its all-embracing, unifying character; it unites religion and science, mathematics and music, medicine and cosmology, body, mind, and spirit in an inspired and luminous synthesis.’ Like their founder, the Pythagoreans were devotees of mathematics who found in numbers and geometrical forms intimations of a hidden order. Koestler had experienced something akin to such a vision when awaiting death in a Spanish prison cell, and there can be no doubt that he regretted the absence of anything like it in modern science. For him the fundamental shift that occurred as a result of the scientific revolution was not the move from a view of the universe in which everything circles around the Earth to one in which the planet orbits around the Sun. It was the shift from a way of thinking in which physics and a metaphysical interpretation of the purpose of things were inseparably connected to one in which science could do no more than explain the mechanical workings of a material world. The result was ‘the fatal estrangement’ – the modern war of the soul in which the pursuit of knowledge is at odds with the quest for meaning, a conflict from which Koestler suffered throughout his life.
If Koestler exempts Kepler to some degree from the critical view of the founders of modern science that is presented in The Sleepwalkers, one reason is that Kepler continued to hold to something like the Pythagorean vision of unity. Like Pythagoras, Kepler aimed to understand the cosmos by way of an analogy with music. The laws that governed the motions of the planets were harmonies: astronomy was the study of the music of the spheres. Kepler was not alone in basing the new astronomy on an ancient idea of harmony. As Koestler notes, ‘The pioneers of the new cosmology … based their research into nature on the mystic conviction that there must exist laws behind the confusing phenomena; that the world was a completely rational, ordered, harmonic creation.’ Other leaders of the scientific revolution were possessed by versions of this mystic faith: Isaac Newton by alchemy and biblical interpretation, for example. In Koestler’s view Kepler was distinctive in that ancient mystical philosophy coexisted in his thinking with the germ of a modern mechanistic understanding of the world. But this seeming synthesis would not endure. As Koestler notes, Kepler’s ‘new Pythagorean unity lasted only a short time, and was followed by a new estrangement which seems to us more irrevocable than any before.’ In his later writings, Kepler suggested geometry provided the Creator with a model for the world; but in suggesting that God applied a pre-existing model in the act of creation, Kepler in effect made the Deity intellectually redundant. Why posit God if the universe could be understood in terms of the science of geometry? Concealed in the work of this latter-day Pythagorean mystic was the seed of modern materialism.
Koestler admired Kepler because Kepler was like himself, a divided soul – and because the two of them were alike in failing to resolve their contradictions. No more than the German astrologer and astronomer was Koestler able to reconcile his need for some kind of metaphysical faith with a questing intelligence that refused to take anything on trust. Searching for a way out of the mechanistic world pictured by modern science, he turned to the study of coincidence and levitation, Lamarckian biology and extrasensory perception, ingested psychedelic drugs with Timothy Leary and had an intense but unsuccessful encounter with non-western mystical traditions in India and Japan. Despairing of the inveterate human fondness for destruction he had witnessed at several points in his life, he contemplated a biochemical cure for aggression – a parodic version of the cult of science he had so astutely criticized. Forever oscillating between opposing impulses, he was incapable of the unitary vision he craved.
Through a close examination of science’s most formative period, The Sleepwalkers shows that scientific advance occurs not in a steady process in which knowledge is gradually increased – the intellectual parallel of the piecemeal improvement that many imagine occurs in ethics and politics – but through a succession of upheavals. Koestler’s pioneering study captures the turbulent reality of science more compellingly than did Thomas Kuhn, some years later, in The Structure of Scientific Revolutions (1963), which became famous for introducing the notion of ‘paradigm shift’ into popular thinking. Kuhn’s over-praised book mentions Koestler only in a dismissive footnote. Mistrusted for his excursions on the fringes of science and beyond, Koestler was never given the credit he was due as the author of a paradigm shift in our view of science itself.
Yet it was Koestler who shattered the modern myth that science is a process of continuous rational advance. He did so by confronting the myth with historical actuality – the messy interplay of personalities and politics, magic and religion that in fact gave birth to what we know as modern science. Writing with the passion of a believer who could not find a faith, and the acute eye for vivid and dramatic detail of a great novelist, he produced a classic study of the conflicts of the modern mind that has an undiminished power to shock, disturb and enlighten us today.

John Gray







Introduction (1959)

No field of thought can be properly laid out by men who are merely measuring with a ruler. Sections of history are liable to be transformed – or, even where not transformed, greatly vivified – by an imagination that comes, sweeping like a searchlight, from outside the historical profession itself. Old hunches are then confirmed by fresh applications of the evidence or by unexpected correlations between sources. New matter emerges because things are joined together which it had not occurred to one to see in juxtaposition. New details are elicited, different details become relevant, because of a fresh turn that the argument has taken.

We are constantly finding that we have been reading too much modernity into a man like Copernicus, or have merely been selecting from Kepler (and plucking out of their context) certain things which have a modern ring; or, in a similar manner, we have been anachronistic in our treatment of the mind and life of Galileo. The present author carries this particular process further, picks up many loose ends, and gives the whole subject a number of unexpected ramifications. Looking not only at the scientific achievements but at the working-methods behind them, and at a good deal of private correspondence, he has illuminated great thinkers, putting them back into their age, and yet not making them meaningless – not leaving us with anomalies and odds-and-ends of antiquated thought, but tracing the unity, recovering the texture and showing us the plausibility and the self-consistency of the underlying mind.

It is particularly useful for English readers that Mr Koestler has concentrated on some of the aspects of the story that have been neglected, and has paid great attention to Kepler, who most required exposition and most called for historical imagination. History is not to be judged by negatives; and those of us who differ from Mr Koestler in respect of some of the outer framework of his ideas or who do not follow him in certain details, can hardly fail to catch the light which not only modifies and enlivens the picture but brings out new facts, or makes dead ones dance before our eyes.

It will be surprising if even those who are familiar with this subject do not often feel that here is a shower of rain where every drop has caught a gleam.

Herbert Butterfield
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Part One


 



THE HEROIC AGE









1 Dawn

1. Awakening

We can add to our knowledge, but we cannot subtract from it. When I try to see the Universe as a Babylonian saw it around 3000 BC, I must grope my way back to my own childhood. At the age of about four I had what I felt to be a satisfactory understanding of God and the world. I remember an occasion when my father pointed his finger at the white ceiling, which was decorated with a frieze of dancing figures, and explained that God was up there, watching me. I immediately became convinced that the dancers were God and henceforth addressed my prayers to them, asking for their protection against the terrors of day and night. Much in the same manner, I like to imagine, did the luminous figures on the dark ceiling of the world appear as living divinities to Babylonians and Egyptians. The Twins, the Bear, the Serpent were as familiar to them as my fluted dancers to me; they were thought to be not very far away, and they held power of life and death, harvest and rain.

The world of the Babylonians, Egyptians, and Hebrews was an oyster, with water underneath, and more water overhead, supported by the solid firmament. It was of moderate dimensions, and as safely closed in on all sides as a cot in the nursery or a babe in the womb. The Babylonians’ oyster was round, the earth was a hollow mountain, placed in its centre, floating on the waters of the deep; above it was a solid dome, covered by the upper waters. The upper waters seeped through the dome as rain, and the lower waters rose in fountains and springs. Sun, moon, and stars progressed in a slow dance across the dome, entering the scene through doors in the East and vanishing through doors in the West.

The universe of the Egyptians was a more rectangular oyster or box; the earth was its floor, the sky was either a cow whose feet rested on the four corners of the earth, or a woman supporting herself on her elbows and knees; later, a vaulted metal lid. Around the inner walls of the box, on a kind of elevated gallery, flowed a river on which the sun and moon gods sailed their barques, entering and vanishing through various stage doors. The fixed stars were lamps, suspended from the vault, or carried by other gods. The planets sailed their own boats along canals originating in the Milky Way, the celestial twin of the Nile. Towards the fifteenth of each month, the moon god was attacked by a ferocious sow, and devoured in a fortnight of agony; then he was reborn again. Sometimes the sow swallowed him whole, causing a lunar eclipse; sometimes a serpent swallowed the sun, causing a solar eclipse. But these tragedies were, like those in a dream, both real and not; inside his box or womb, the dreamer felt fairly safe.

This feeling of safety was derived from the discovery that, in spite of the tumultuous private lives of the sun and moon gods, their appearances and movements remained utterly dependable and predictable. They brought night and day, the seasons and the rain, harvest, and sowing time, in regular cycles. The mother leaning over the cradle is an unpredictable goddess; but her feeding breast can be depended on to appear when needed. The dreaming mind may go through wild adventures, it may travel through Olympus and Tartarus, but the pulse of the dreamer has a regular beat that can be counted. The first to learn counting the pulse of the stars were the Babylonians.

Some six thousand years ago, when the human mind was still half asleep, Chaldean priests were standing on watch-towers, scanning the stars, making maps and time-tables of their motions. Clay tablets dating from the reign of Sargon of Akkad, around 3800 BC, show an already old-established astronomical tradition.1 The time-tables became calendars which regulated organized activity, from the growing of crops to religious ceremonies. Their observations became amazingly precise: they computed the length of the year with a deviation of less than 0.001 per cent from the correct value,2 and their figures relating to the motions of sun and moon have only three times the margin of error of nineteenth-century astronomers armed with mammoth telescopes.3 In this respect, theirs was an Exact Science; their observations were verifiable, and enabled them to make precise predictions of astronomical events; though based on mythological assumptions the theory ‘worked’. Thus at the very beginning of this long journey, Science emerges in the shape of Janus, the double-faced god, guardian of doors and gates: the face in front alert and observant, while the other, dreamy and glassy-eyed, stares in the opposite direction.

The most fascinating objects in the sky – from both points of view – were the planets, or vagabond stars. Only seven of these existed among the thousands of lights suspended from the firmament. They were the Sun, the Moon, Nebo – Mercury, Ishtar – Venus, Nergal – Mars, Marduk – Jupiter, and Ninib – Saturn. All other stars remained stationary, fixed in the pattern of the firmament, revolving once a day round the earth-mountain, but never changing their places in the pattern. The seven vagabond stars revolved with them, but at the same time they had a motion of their own, like flies wandering over the surface of a spinning globe. Yet they did not wander all across the sky: their movements were confined to a narrow lane, or belt, which was looped around the firmament at an angle of about twenty-three degrees to the equator. This belt – the Zodiac – was divided into twelve sections, and each section was named after a constellation of fixed stars in the neighbourhood. The Zodiac was the lovers’ lane in the skies, along which the planets ambled. The passing of a planet through one of the sections had a double significance: it yielded figures for the observer’s time-table, and symbolic messages of the mythological drama played out behind the scenes. Astrology and Astronomy remain to this day complementary fields of vision of Janus sapiens.

2. Ionian Fever

Where Babylon and Egypt left off, Greece took over. At the beginning, Greek cosmology moved much on the same lines – Homer’s world is another, more colourful oyster, a floating disc surrounded by Okeanus. But about the time when the texts of the Odyssey and Iliad became consolidated in their final version, a new development started in Ionia on the Aegean coast. The sixth pre-Christian century – the miraculous century of Buddha, Confucius, and Lao-tze, of the Ionian philosophers and Pythagoras – was a turning point for the human species. A March breeze seemed to blow across this planet from China to Samos, stirring man into awareness, like the breath in Adam’s nostrils. In the Ionian school of philosophy, rational thought was emerging from the mythological dream-world. It was the beginning of the great adventure: the Promethean quest for natural explanations and rational causes, which, within the next two thousand years, would transform the species more radically than the previous two hundred thousand had done.

Thales of Miletos, who brought abstract geometry to Greece, and predicted an eclipse of the sun, believed, like Homer, that the earth was a circular disc floating on water, but he did not stop there; discarding the explanations of mythology, he asked the revolutionary question out of what basic raw material, and by what process of nature, the universe was formed. His answer was that the basic stuff or element must be water, because all things are born from moisture, including air, which is water evaporated. Others taught that the prime material was not water, but air or fire; however, their answers were less important than the fact that they were learning to ask a new type of question, which was addressed not to an oracle, but to dumb nature. It was a wildly exhilarating game; to appreciate it, one must again travel back along one’s own private time-track to the fantasies of early adolescence when the brain, intoxicated with its newly discovered powers, let speculation run riot. ‘A case in point,’ Plato reports, ‘is that of Thales, who, when he was star-gazing and looking upward, fell into a well, and was rallied (so it is said) by a clever and pretty maidservant from Thrace because he was eager to know what went on in the heaven, but did not notice what was in front of him, nay, at his very feet.’4

The second of the Ionian philosophers, Anaximander, displays all the symptoms of the intellectual fever spreading through Greece. His universe is no longer a closed box, but infinite in extension and duration. The raw material is none of the familiar forms of matter, but a substance without definite properties except for being indestructible and everlasting. Out of this stuff all things are developed, and into it they return; before this our world, infinite multitudes of other universes have already existed, and been dissolved again into the amorphous mass. The earth is a cylindrical column, surrounded by air; it floats upright in the centre of the universe without support or anything to stand on, yet it does not fall because, being in the centre, it has no preferred direction towards which to lean; if it did, this would disturb the symmetry and balance of the whole. The spherical heavens enclose the atmosphere ‘like the bark of a tree’, and there are several layers of this enclosure to accommodate the various stellar objects. But these are not what they seem, and are not ‘objects’ at all. The sun is merely a hole in the rim of a huge wheel. The rim is filled with fire, and as it turns round the earth, so does the hole in it – a puncture in a gigantic tyre filled with flames. For the moon we are given a similar explanation; its phases are due to recurrent partial stoppages of the puncture, and so are the eclipses. The stars are pin-holes in a dark fabric through which we glimpse the cosmic fire filling the space between two layers of ‘bark’.

It is not easy to see how the whole thing works, but it is the first approach to a mechanical model of the universe. The boat of the sun god is replaced by the wheels of a clockwork. Yet the machinery looks as if it had been dreamed up by a surrealist painter; the punctured fire-wheels are certainly closer to Picasso than to Newton. As we move along past other cosmologies, we shall get this impression over and again.

The system of Anaximenes, who was an associate of Anaximander, is less inspired; but he seems to have been the originator of the important idea that the stars are attached ‘like nails’ to a transparent sphere of crystalline material, which turns round the earth ‘like a hat round the head’. It sounded so plausible and convincing, that the crystal spheres were to dominate cosmology until the beginning of modern times.

The Ionian philosophers’ home was Miletos in Asia Minor; but there existed rival schools in the Greek towns of Southern Italy, and rival theories within each school. The founder of the Eleatic school, Xenophanes of Kolophon, is a sceptic who wrote poetry to the age of ninety-two, and sounds as if he had served as a model for the author of Ecclesiastes:


From earth are all things and to earth all things return. From earth and water come all of us … No man hath certainly known, nor shall certainly know, that which he saith about the gods and about all things; for, be that which he saith ever so perfect, yet does he not know it; all things are matters of opinion … Men imagine gods to be born, and to have clothes and voices and shapes like theirs … Yea, the gods of the Ethiopians are black and flat-nosed, the gods of the Thracians are red-haired and blue-eyed … Yea, if oxen and horses and lions had hands, and could shape with their hands images as men do, horses would fashion their gods as horses, and oxen as oxen … Homer and Hesiod have ascribed to the gods all things that are a shame and a disgrace among men, theft, adultery, deceit, and other lawless acts …

 	

As against this:


There is one God … neither in shape nor thought like unto mortals … He abideth ever in the same place motionless … and without effort swayeth all things by his force of mind …5

 	

The Ionians were optimistic, heathenly materialists; Xenophanes was a pantheist of a sorrowful brand, to whom change was an illusion, and effort vanity. His cosmology reflects his philosophical temper; it is radically different from the Ionians’. His earth is not a floating disc, or column, but is ‘rooted in the infinite’. The sun and the stars have neither substance nor permanence, they are merely cloudy exhalations of the earth which have caught fire. The stars are burnt out at dawn, and in the evening a new set of stars is formed from new exhalations. Similarly, a new sun is born every morning from the crowding together of sparks. The moon is a compressed, luminous cloud, which dissolves in a month; then a new cloud starts forming. Over different regions of the earth, there are different suns and moons, all cloudy illusions.

In this manner do the earliest rational theories of the Universe betray the bias and temperament of their makers. It is generally believed that with the progress of scientific method, the theories became more objective and reliable. Whether this belief is justified, we shall see. But à propos of Xenophanes we may note that two thousand years later Galileo also insisted on regarding comets as atmospheric illusions – for purely personal reasons, and against the evidence of his telescope.

Neither the cosmology of Anaxagoras, nor of Xenophanes, gained a considerable following. Every philosopher of the period seems to have had his own theory regarding the nature of the universe around him. To quote Professor Burnet, ‘no sooner did an Ionian philosopher learn half a dozen geometrical propositions and hear that the phenomena of the heavens recur in cycles than he set to work to look for law everywhere in nature and with an audacity amounting to hybris to construct a system of the universe’.6 But their divers speculations had this one feature in common, that the sun-eating serpents and Olympian string-pullers were discarded; each theory, however strange and bizarre, was concerned with natural causes.

The sixth-century scene evokes the image of an orchestra expectantly tuning up, each player absorbed in his own instrument only, deaf to the caterwaulings of the others. Then there is a dramatic silence, the conductor enters the stage, raps three times with his baton, and harmony emerges from the chaos. The maestro is Pythagoras of Samos, whose influence on the ideas, and thereby on the destiny, of the human race was probably greater than that of any single man before or after him.







2 The Harmony of the Spheres

1. Pythagoras of Samos

Pythagoras was born in the early decades of that tremendous century of awakening, the sixth; and may have seen it go out, for he lived at least eighty, and possibly over ninety, years. Into that long life-span he packed, in the words of Empedokles, ‘all things that are contained in ten, even in twenty, generations of men’.

It is impossible to decide whether a particular detail of the Pythagorean universe was the work of the master, or filled in by a pupil – a remark which equally applies to Leonardo or Michelangelo. But there can be no doubt that the basic features were conceived by a single mind; that Pythagoras of Samos was both the founder of a new religious philosophy, and the founder of Science, as the world is understood today.

It seems reasonably certain that he was the son of a silversmith and gem engraver named Mnesarchos; that he was a pupil of Anaximander, the atheist, but also of Pherekydes, the mystic who taught the transmigration of souls. He must have travelled extensively in Asia Minor and Egypt, as many educated citizens of the Greek Islands did; and it is said that he was charged with diplomatic missions by Polycrates, the enterprising autocrat of Samos. Polycrates was an enlightened tyrant who favoured commerce, piracy, engineering, and the fine arts; the greatest poet of the time, Anakreon, and the greatest engineer, Eupalinos from Megara, both lived at his court. According to a story by Herodotus, he became so powerful that, to placate the jealousy of the gods, he threw his most precious signet ring into the deep waters. A few days later, his cook cut open a large fish, freshly caught, and found the ring in its stomach. The doomed Polycrates promptly walked into a trap set by a small Persian ruler, and was crucified. But by that time Pythagoras, with his family, had emigrated from Samos, and around 530 BC settled in Kroton – which, next to its rival Sybaris, was the largest Greek town in Southern Italy. The reputation which preceded him must have been tremendous, for the Pythagorean Brotherhood which he founded on his arrival soon ruled the town, and for a time gained supremacy over a considerable part of Magna Graecia. But its secular power was short-lived; Pythagoras, at the end of his life, was banished from Kroton to Metapontion; his disciples were exiled or slain, and their meeting-houses burnt down.

This is the meagre stem of more or less established fact, around which the ivy of legend began to grow even during the master’s lifetime. He soon achieved semi-divine status; according to Aristotle, the Krotonians believed him to be a son of the Hyperborean Apollo, and there was a saying that ‘among rational creatures there are gods and men and beings like Pythagoras’. He worked miracles, conversed with demons from heaven, descended to Hades, and possessed such power over men, that after his first sermon to the Krotonians, six hundred joined the communal life of the Brotherhood without even going home to bid their families farewell. Among his disciples his authority was absolute – ‘the master said so’ was their law.

2. The Unifying Vision

Myths grow like crystals, according to their own, recurrent pattern; but there must be a suitable core to start their growth. Mediocrities or cranks have no myth-generating power; they may create a fashion, but it soon peters out. Yet the Pythagorean vision of the world was so enduring, that it still permeates our thinking, even our vocabulary. The very term ‘philosophy’ is Pythagorean in origin; so is the word ‘harmony’ in its broader sense; and when we call numbers ‘figures’, we talk the jargon of the Brotherhood.1

The essence and power of that vision lies in its all-embracing, unifying character; it unites religion and science, mathematics and music, medicine and cosmology, body, mind, and spirit in an inspired and luminous synthesis. In the Pythagorean philosophy all component parts interlock: it presents a homogeneous surface, like a sphere, so that it is difficult to decide from which side to cut into it. But the simplest approach is through music. The Pythagorean discovery that the pitch of a note depends on the length of the string which produces it, and that concordant intervals in the scale are produced by simple numerical ratios (2 : 1 octave, 3 : 2 fifth, 4 : 3 fourth, etc.), was epoch-making: it was the first successful reduction of quality to quantity, the first step towards the mathematization of human experience – and therefore the beginning of Science.

But here an important distinction must be made. The twentieth-century European regards with justified misgivings the ‘reduction’ of the world around him, of his experiences and emotions, into a set of abstract formulae, deprived of colour, warmth, meaning, and value. To the Pythagoreans, on the contrary, the mathematization of experience meant not an impoverishment, but an enrichment. Numbers were sacred to them as the purest of ideas, disembodied and ethereal; hence the marriage of music to numbers could only ennoble it. The religious and emotional ekstasis derived from music was canalized by the adept into intellectual ekstasis, the contemplation of the divine dance of numbers. The gross strings of the lyre are recognized to be of subordinate importance; they can be made of different materials, in various thicknesses and lengths, so long as the proportions are preserved: what produces the music are the ratios, the numbers, the pattern of the scale. Numbers are eternal while everything else is perishable; they are of the nature not of matter, but of mind; they permit mental operations of the most surprising and delightful kind without reference to the coarse external world of the senses – which is how the divine mind must be supposed to operate. The ecstatic contemplation of geometrical forms and mathematical laws is therefore the most effective means of purging the soul of earthly passion, and the principal link between man and divinity.

The Ionian philosophers had been materialists in the sense that the chief accent of their inquiry was on the stuff from which the universe was made; the Pythagoreans’ chief accent was on form, proportion, and pattern; on the eidos and schema, on the relation, not on the relata. Pythagoras is to Thales what Gestalt philosophy is to the materialism of the nineteenth century. The pendulum has been set swinging; its ticking will be heard through the entire course of history, as the blob alternates between the extreme positions of ‘all is body’, ‘all is mind’; as the emphasis shifts from ‘substance’ to ‘form’, from ‘structure’ to ‘function’, from ‘atoms’ to ‘patterns’, from ‘corpuscles’ to ‘waves’ and back again.

The line connecting music with numbers became the axis of the Pythagorean system. This axis was then extended in both directions: towards the stars on one side, the body and soul of man on the other. The bearings, on which the axis and the whole system turned, were the basic concepts of armonia: harmony, and katharsis: purge, purification.

The Pythagoreans were, among other things, healers; we are told that ‘they used medicine to purge the body, and music to purge the soul’.2 One of the oldest forms, indeed, of psychotherapy consists in inducing the patient, by wild pipe music or drums, to dance himself into a frenzy followed by exhaustion and a trance-like, curative sleep – the ancestral version of shock-treatment and abreaction therapy. But such violent measures were only needed where the patient’s soul-strings were out of tune – overstrung or limp. This is to be taken literally, for the Pythagoreans regarded the body as a kind of musical instrument where each string must have the right tension and the correct balance between opposites such as ‘high’ and ‘low’, ‘hot’ and ‘cold’, ‘wet’ and ‘dry’. The metaphors borrowed from music which we still apply in medicine – ‘tone’, ‘tonic’, ‘well-tempered’, ‘temperance’, are also part of our Pythagorean heritage.

However, the concept armonia did not have quite the same meaning that we lend to ‘harmony’. It is not the pleasing effect of simultaneously-sounded concordant strings – ‘harmony’ in that sense was absent from classical Greek music – but something more austere: armonia is simply the attunement of the strings to the intervals in the scale, and the pattern of the scale itself. It means that balance and order, not sweet pleasure, are the law of the world.

Sweetness does not enter the Pythagorean universe. But it contains one of the most powerful tonics ever administered to the human brain. It lies in the Pythagorean tenets that ‘philosophy is the highest music’, and that the highest form of philosophy is concerned with numbers: for ultimately ‘all things are numbers’. The meaning of this oft-quoted saying may perhaps be paraphrased thus: ‘all things have form, all things are form; and all forms can be defined by numbers’. Thus the form of the square corresponds to a ‘square number’, i.e. 16 = 4 × 4, whereas 12 is an oblong number, and 6 a triangular number:

[image: image]

Numbers were regarded by the Pythagoreans as patterns of dots which form characteristic figures, as on the sides of a dice; and though we use arabic symbols, which have no resemblance to these dot-patterns, we still call numbers ‘figures’, i.e. shapes.

Between these number-shapes unexpected and marvellous relations were found to exist. For instance, the series of ‘square numbers’ was formed simply by the addition of successive odd numbers: [image: image] and so forth:

[image: image]

The addition of even numbers formed ‘oblong numbers’, where the ratio of the sides represented exactly the concordant intervals of the musical octave: 2 (2 : 1, octave) + 4 = 6 (3 : 2, fifth) + 6 = 12 (4 : 3, fourth).

[image: image]

In a similar manner, ‘cubic’ numbers and ‘pyramidal’ numbers were obtained. Mnesarchos had been a gem engraver, so Pythagoras in his youth must have been familiar with crystals whose form imitated those of pure number-shapes: quartz the pyramid and double pyramid, beryl the hexagon, garnet the dodocaeder. It all went to show that Reality could be reduced to number-series and number-ratios, if only the rules of the game were known. To discover these was the chief task of the Philosophos, the Lover of Wisdom.

An example of the magic of numbers is the famous theorem, by which alone Pythagoras is consciously remembered today – the visible peak of the submerged iceberg.* There is no obvious relationship between the lengths of the sides of a right-angled triangle; but if we build a square over each side, the areas of the two smaller squares will exactly equal the area of the larger. If such wonderfully ordered laws, hitherto hidden from the human eye, could be discovered by the contemplation of number-shapes, was it not legitimate to hope that soon all secrets of the universe would be revealed through them? Numbers were not thrown into the world at random; they arranged themselves into balanced patterns, like the shapes of crystals and the concordant intervals of the scale, according to the universal laws of harmony.

3. ‘Soft Stillness and the Night’

Extended to the stars, the doctrine took the form of the ‘Harmony of the Spheres’. The Ionian philosophers had begun to prise open the cosmic oyster, and to set the earth adrift; in Anaximander’s universe the earth-disc no longer floats in water, but stands in the centre, supported by nothing and surrounded by air. In the Pythagorean universe the disc changes into a spherical ball.3 Around it, the sun, moon, and planets revolve in concentric circles, each fastened to a sphere or wheel. The swift revolution of each of these bodies causes a swish, or musical hum, in the air. Evidently each planet will hum on a different pitch, depending on the ratios of their respective orbits – just as the tone of a string depends on its length. Thus the orbits in which the planets move form a kind of huge lyre whose strings are curved into circles. It seemed equally evident that the intervals between the orbital cords must be governed by the laws of harmony. According to Pliny,4 Pythagoras thought that the musical interval formed by earth and moon was that of a tone; moon to Mercury, a semi-tone; Mercury to Venus, a semi-tone; Venus to Sun, a minor third; Sun to Mars, a tone; Mars to Jupiter, a semi-tone; Jupiter to Saturn, a semi-tone; Saturn to the sphere of the fixed stars, a minor third. The resulting ‘Pythagorean Scale’ is C, D, E♭ , G, A, B♭ , B, D – though the accounts of the scale given by different writers vary slightly.

According to tradition, the Master alone had the gift of actually hearing the music of the spheres. Ordinary mortals lack this gift, either because they are from the moment of birth, unknowingly but constantly bathed in the celestial humming; or because – as Lorenzo explains to Jessica – they are too grossly constituted:


… soft stillness and the night

Become the touches of sweet harmony …

Look how the floor of heaven

Is thick inlaid with patines of bright gold:

There’s not the smallest orb which thou behold’st

But in his motion like an angel sings …

Such harmony is in immortal souls;

But, whilst this muddy vesture of decay

Doth grossly close it in, we cannot hear it.5



The Pythagorean dream of musical harmony governing the motion of the stars never lost its mysterious impact, its power to call forth responses from the depth of the unconscious mind. It reverberates through the centuries, from Kroton to Elizabethan England; I shall quote two more versions of it – with a purpose that will become apparent later. The first is Dryden’s well-known:


From harmony, from heavenly harmony,

This universal frame began;

When nature underneath a heap

Of jarring atoms lay,

And could not heave her head,

The tuneful voice we heard from high,

‘Arise, ye more than dead!’



The second is from Milton’s Arcades:


But els in deep of night when drowsiness

Hath lockt up mortal sense, then listen I

To the celestial Sirens harmony …

Such sweet compulsion doth in musickly,

To lull the daughters of Necessity,

And keep unsteddy Nature to her law,

And the low world in measur’d motion draw

After the heavenly tune, which none can hear

Of human mould with grosse unpurged ear.



But, one might ask, was the ‘Harmony of the Spheres’ a poetic conceit or a scientific concept? A working hypothesis or a dream dreamt through a mystic’s ear? In the light of the data which astronomers collected in the centuries that followed, it certainly appeared as a dream; and even Aristotle laughed ‘harmony, heavenly harmony’ out of the courts of earnest, exact science. Yet we shall see how, after an immense detour, at the turn of the sixteenth century, one Johannes Kepler became enamoured with the Pythagorean dream, and on this foundation of fantasy, by methods of reasoning equally unsound, built the solid edifice of modern astronomy. It is one of the most astonishing episodes in the history of thought, and an antidote to the pious belief that the Progress of Science is governed by logic.

4. Religion and Science Meet

If Anaximander’s universe reminds one of a Picasso painting, the Pythagorean world resembles a cosmic musical box playing the same Bach prelude from eternity to eternity. It is not surprising, then, that the religious beliefs of the Pythagorean Brotherhood are closely related to the figure of Orpheus, the divine fiddler, whose music held not only the Prince of Darkness, but also beasts, trees, and rivers under its spell.

Orpheus is a late arrival on the Greek stage, overcrowded with gods and demigods. The little we know about his cult is clouded in conjecture and controversy; but we know, at least in broad outlines, its background. At an unknown date, but probably not much before the sixth century, the cult of Dionysus-Bacchus, the ‘raging’ goat-god of fertility and wine, spread from barbaric Thracia into Greece. The initial success of Bacchism was probably due to that general sense of frustration which Xenophanes so eloquently expressed. The Olympian Pantheon had come to resemble an assembly of wax-works, whose formalized worship could no more satisfy truly religious needs than the pantheism – this ‘polite atheism’ as it has been called – of the Ionian sages. A spiritual void tends to create emotional outbreaks; the Bacchae of Euripides, frenzied worshippers of the horned god, appear as the forerunners of the medieval tarantula dancers, the bright young things of the roaring twenties, the maenads of the Hitler Youth. The outbreak seems to have been sporadic and short-lived: the Greeks, being Greeks, soon realized that these excesses led neither to mystic union with God, nor back to nature, but merely to mass-hysteria:


Theban women leaving

Their spinning and their weaving

Stung with the maddening trance

Of Dionysus! …

Brute with bloody jaws agape

God-defying, gross and grim,

Slander of the human shape.6



The authorities seemed to have acted with eminent reasonableness: they promoted Bacchus-Dionysus to the official Pantheon with a rank equal to Apollo’s. His frenzy was tamed, his wine watered down, his worship regulated, and used as a harmless safety-valve.

But the mystic craving must have persisted, at least in a sensitivized minority, and the pendulum now began to swing in the opposite direction: from carnal ecstasy to other-worldliness. In the most telling variant of the legend, Orpheus appears as a victim of Bacchic fury: when, having finally lost his wife, he decides to turn his back on sex, the women of Thrace tear him to pieces, and his head floats down the Hebrus – still singing. It sounds like a cautionary tale; but the tearing and devouring of the living god, and his subsequent rebirth, is a leitmotif that recurs in Orphism on a different level of meaning. In Orphic mythology, Dionysus (or his Thracian version, Zagreus) is the beautiful son of Zeus and Persephone; the evil Titans tear him to pieces and eat him, all but his heart, which is given to Zeus, and he is born a second time. The Titans are slain by Zeus’ thunderbolt; but out of their ashes man is born. By devouring the god’s flesh, the Titans have acquired a spark of divinity which is transmitted to man; and so is the desperate evil that resided in the Titans. But it is in the power of man to redeem this original sin, to purge himself of the evil portion of his heritage by leading an other-worldly life and performing certain ascetic rites. In this manner he can obtain liberation from the ‘wheel of rebirth’ – his imprisonment in successive animal and even vegetable bodies, which are like carnal tombs to his immortal soul – and regain his lost divine status.

The Orphic cult was thus in almost every respect a reversal of the Dionysian; it retained the name of the god and some features of his legend, but all with a changed emphasis and different meaning (a process that will repeat itself at other turning points of religious history). The Bacchic technique of obtaining emotional release by furiously clutching at the Now and Here, is replaced by renunciation with an eye on after-life. Physical intoxication is superseded by mental intoxication; the ‘juice that streams from the vine-clusters to give us joy and oblivion’ now serves only as a sacramental symbol; it will eventually be taken over, together with the symbolic swallowing of the slain god and other basic elements of Orphism, by Christianity. ‘I am perishing with thirst, give me to drink of the waters of memory’, says a verse on an Orphic gold tablet, alluding to the divine origin of the soul: the aim is no longer oblivion but remembrance of a knowledge which it once possessed. Even words change their meaning: ‘orgy’ no longer means Bacchic revelry, but religious ecstasy leading to liberation from the wheel of rebirth.7 A similar development is the transformation of the carnal union between the King and the Shulamite into the mystic union of Christ and his Church; and, in more recent times, the shift of meaning in words like ‘rapture’ and ‘ravishment’.

Orphism was the first universal religion in the sense that it was not regarded as a tribal or national monopoly, but open to all who accepted its tenets; and it profoundly influenced all subsequent religious development. It would nevertheless be a mistake to attribute too much intellectual and spiritual refinement to it; the Orphic purification rites, which are the hub of the whole system, still contain a series of primitive taboos – not to eat meat, or beans, not to touch a white cock, not to look in a mirror beside the light.

But this is precisely the point where Pythagoras gave Orphism a new meaning, the point where religious intuition and rational science were brought together in a synthesis of breathtaking originality. The link is the concept of katharsis. It was a central concept in Bacchism, Orphism, in the cult of the Delian Apollo, in Pythagorean medicine and science; but it had different meanings, and entailed different techniques in all of them (as it still does in the various schools of modern psychotherapy). Was there anything in common between the raving Bacchante and the aloof mathematician, the fiddle of Orpheus and a laxative pill? Yes: the same yearning for release from various forms of enslavement, from passions and tensions of body and mind, from death and the void, from the legacy of the Titans in man’s estate – the yearning to re-light the divine spark. But the methods of achieving this must differ according to the person. They must be graded according to the disciple’s lights and degree of initiation. Pythagoras replaced the soul-purging all-cures of competing sects, by an elaborate hierarchy of kathartic techniques; he purified the very concept of purification, as it were.

At the bottom of the scale are simple taboos, taken over from Orphism, such as the interdiction of eating meat and beans; for the coarse-natured the penance of self-denial is the only effective purge. At the highest level katharsis of the soul is achieved by contemplating the essence of all reality, the harmony of forms, the dance of numbers. ‘Pure science’ – a strange expression that we still use – is thus both an intellectual delight and a way to spiritual release; the way to the mystic union between the thoughts of the creature and the spirit of its creator. ‘The function of geometry,’ says Plutarch of the Pythagoreans, ‘is to draw us away from the world of the senses and of corruption, to the world of the intellect and the eternal. For the contemplation of the eternal is the end of philosophy as the contemplation of the mysteries is the end of religion.’8 But to the true Pythagorean, the two have become indistinguishable.

The historical importance of the idea that disinterested science leads to purification of the soul and its ultimate liberation, can hardly be exaggerated. The Egyptians embalmed their corpses so that the soul might return to them and need not be reincarnated again; the Buddhists practised non-attachment to escape the wheel; both attitudes were negative and socially sterile. The Pythagorean concept of harnessing science to the contemplation of the eternal, entered, via Plato and Aristotle into the spirit of Christianity and became a decisive factor in the making of the Western world.

Earlier in this chapter I have tried to show how, by relating music to astronomy and both to mathematics, emotional experience became enriched and deepened by intellectual insight. Cosmic wonder and aesthetic delight no longer live apart from the exercise of reason; they are all inter-related. Now the final step has been taken: the mystic intuitions of religion have also been integrated into the whole. Again, the process is accompanied by subtle changes in the meaning of certain key-words, such as theoria – theory. The word was derived from theorio – ‘to behold, contemplate’ (thea: spectacle, theoris: spectator, audience). But in orphic usage, theoria came to signify ‘a state of fervent religious contemplation, in which the spectator is identified with the suffering god, dies in his death, and rises again in his new birth’.9 As the Pythagoreans canalized religious fervour into intellectual fervour, ritual ecstasy into the ecstasy of discovery, theoria gradually changed its meaning into ‘theory’ in the modern sense. But though the raucous cry of the ritual worshippers was replaced by the Eureka of the new theorizers, they remained aware of the common source from which both sprang. They were aware that the symbols of mythology and the symbols of mathematical science were different aspects of the same, indivisible Reality.* They did not live in a ‘divided house of faith and reason’; the two were interlocking, like ground-plan and elevation on an architect’s drawing. It is a state of mind very difficult for twentieth-century man to imagine – or even to believe that it could ever have existed. It may help to remember though, that some of the greatest pre-Socratic sages formulated their philosophies in verse; the unitary source of inspiration of prophet, poet, and philosopher was still taken for granted.

It did not last long. Within a few centuries, the unitary awareness faded, religious and rational philosophizing split apart – were partially reunited, then divorced again; with results that will become apparent as the story unfolds.

The Pythagorean synthesis would have been incomplete had it not also included precepts for a way of life.

The Brotherhood was a religious order, but at the same time an academy of science, and a power in Italian politics. The ascetic rules of life seem to have anticipated the Essenes’, which in turn served as a model to primitive Christian communities. They shared all property, led a communal existence, and gave equal status to women. They observed rites and abstinences, gave much time




 	


5. Tragedy and greatness of the Pythagoreans
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