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PREFACE

GENIUS, MADNESS AND MYSTICISM

Human beings have a deep-rooted desire to find something worth believing in, something that transcends the everyday. But in modern times this is made harder by a widespread assumption that science gets in the way of spiritual belief, and that science offers the only intelligent way to think about the universe.

This book offers an alternative view. The first character-driven history of modern physics, it emphasises human and personal perspectives. It shows how turning points in the lives of individuals, including Erwin Schrödinger, Lise Meitner, J Robert Oppenheimer and Alan Turing, have shifted the world on its axis. We will see that many of the great geniuses of modern science have been interested in much more than the technical questions that arise out of their investigations. They have asked wider and deeper questions: what does it mean to be alive on this planet at this time? What is humanity’s place in the universe? Philosophical questions. Spiritual questions. By following the adventures of the great geniuses who have pioneered modern physics from Marie Curie and Albert Einstein to today’s architects of AI, we will discover new spiritual patterns in science and human experience.

Many histories of modern science hold back on emotion, perhaps reflecting a belief that science ought to be objective. Emotions and the inner life are more present in this book. I will show how some of the purest and most beautiful ideas in modern physics have emerged from the sweaty heat of passion and anxiety. Many of the characters we encounter are extravagantly eccentric. Wild and reckless, they sometimes voyage on strange seas of thought alone, at other times in buccaneering gangs. The narrative swoops and swerves through breakthroughs and breakdowns, murderous rivalries and betrayals, catastrophic personalities and dark nights of the soul.

For the most part these characters were young when they made their discoveries, because usually the creative life of mathematicians and physicists does not last long into middle age.

Young revolutionaries, they were born into an age when the prevailing scientific account of the universe was materialism, a doctrine asserting that matter is all there is. The mechanistic view focused on material objects moving through empty space. Sometimes things knocked into one another like billiard balls. Sometimes they clustered together to form larger objects, including galaxies. There was no need for God in this picture or any room for the supernatural.

But as these revolutionaries devised ways to examine the fabric of the universe in increasing detail, they began to appreciate that the old mechanistic picture was what today we would call ‘lo-res’. In the 1920s and 30s, the pioneers of quantum mechanics, exploring the behaviour of systems at a subatomic scale, began to encounter things that were, in terms of the old physics, if not supernatural then way outside what normally counted as natural. In fact, they found phenomena in the realm of the very small that would count as ‘occult’ in the realm of human affairs, such as bilocation, things ghosting through solid objects and psychokinesis.

Unable to fit this weirdness into the old mechanistic framework, many key figures in 20th-century science turned to mystical ideas, to alchemy, the Kabbalah, Sufism, the higher teachings of Hinduism and Buddhism, and other ancient traditions. J Robert Oppenheimer said, ‘Now I am become Death, the destroyer of worlds,’ quoting Hindu scripture. Erwin Schrödinger named his dog Atman after the cosmic consciousness in Hindu philosophy.

By the time of the Second World War and the Manhattan Project, spectacular advances in technology were being achieved by amplifying weird phenomena observed at the quantum level. Physicists were working on ways to coax them up into the world we perceive with our senses like sorcerers summoning creatures from subterranean depths. We will see how this ‘summoning’ has given us nuclear weapons, the transistor, arcane propulsion systems and potential sources of endless free energy, as well as the internet, AI and quantum computers.

It was after the Second World War that scientists became shy of asking deeper, wider questions about the implications of their work. Was this partly because such questions became painful after Hiroshima? Whatever the causes, there was a concerted attempt to sever the ancient connection between science and philosophy, to take wider questions out of the equation. ‘Shut up and calculate’ became the catchphrase of the day.

From the 1960s onwards, some leading physicists even tried to close philosophy down altogether. They thought they had seen off religion and they wanted to do the same for philosophy. They claimed that science was now answering most of the questions philosophy had traditionally asked – and that the other questions were not worth asking. By the 1980s, the philosophical and spiritual implications of any scientific breakthroughs were seldom discussed.

But we will see that when science sheds new light on the universe – its furthest reaches, its shape and fabric, the way it behaves – it is also shedding an unexpected light on our psyche. Part of the project here is to look at what this light reveals, because new science seems to suggest that universe and psyche are mysteriously and intimately connected in ways that have seldom been explored in modern times.

All the while, scientific innovators have been moving, unwittingly or wittingly, in the direction of a picture of the universe that would have seemed familiar to the builders of the pyramids at Giza, Egypt, or to the Enlightened Ones in the primeval forests of India.

According to ancient spiritual instincts, the material universe we perceive with our senses is a veil of illusion, sometimes called ‘Maya’.1 Now using the newly invented hologram as a model, the pioneers of string theory and related lines of thought also began to see the material universe as illusory. Physicists were saying something that resonated deeply with ancient intuitions but in the language of a new science.

And like the Magi, Gnostics and mystics who had penetrated the material veil in previous eras, these physicists yearned to see what lies beyond it and to learn from it. Civilisation has often changed direction as a result of ideas arrived at in a visionary state – by the Buddha, Mohammed and Joan of Arc. This book reveals how famous scientists have likewise brought about turning points in history as a result of mystical experiences. Their science has opened windows onto a universe that is far more complex and mysterious than anything everyday consciousness perceives or allows.

The smart lesson to draw may well be that our everyday consciousness has evolved to perceive objects around us as solid because it is useful – it enables us to boil an egg in the morning – not because it is true.

* * *

Bang your fist on the table – and what gives you that sense of impact?

You’ve probably been brought up to believe that it is particles bumping into one another, but in fact what you’re really feeling are electromagnetic fields repelling one another.

Also, that table looks solid, but it isn’t. The ‘solid’ part of a molecule is the proton. It can be as little as 1/100,000th of the whole, like a pea in the middle of a sports stadium – and even this proton is not solid in any everyday sense. According to modern physics, the objects we experience as solid are mostly empty space, thin mists made of pulsing bundles of forces and fields.

We readily accept that the insides of our mobile phones are informed by things outside of it, by information beamed in from radio masts, Wi-Fi connections and in the case of some apps from as far away as satellites in space, but new science says that something like this is true of all objects, including tables, human bodies and minds. All are to some extent held in place by connections – entanglements – that reach to the far side of the universe, like tents held in place by very long guy ropes.

If we engage imaginatively with what the smartest scientists are saying today, a dazzling vision appears, a new universe with many dimensions, all intimately interconnected, incandescent and evanescent, everywhere pulsating with energy and constantly mutating. Particles are everywhere, popping in and out of existence. Every thing emerges from a universe-wide matrix.

Nowadays, some cutting-edge scientists are advancing towards an understanding that the most accurate, elegant and fruitful way to describe the workings of the universe might not be in terms of the physical processes described in conventional physics but on the model of information processing in a computer. Stephen Wolfram’s software touches most of our lives because it helps to animate tech created by his friend Steve Jobs. Widely recognised as one of the world’s leading computer scientists, he says, ‘We live in a computational universe.’ David Deutsch, ‘father of the quantum computer’, argues that the universe works like a quantum computer.

If the universe really is like a quantum computer or artificial intelligence or some type of computation we have not yet invented, does it follow that the universe could in some sense be intelligent? If so, physics is moving back in the direction of an idea that underpins all ancient wisdom – that behind the veil of the visible world lies some higher intelligence.

It is a short step from saying the universe is like a computer to saying, as Elon Musk and many others do, that it is a computer and that what we take to be reality is in fact a computer simulation.

In the last few years, the rapid growth of artificial intelligence, and the prospect of an artificial general intelligence that is self-motivated, has prompted scientists to ask new questions about what other forms of intelligence there might be in the universe. Could there be intelligent entities that like AI are non-biological but that– unlike AI – emerge spontaneously?

Wolfram says we may be surrounded all the time by forms of intelligence that we are not intelligent enough to recognise. What would these entities be? If we do live in a computer simulation, who works the mouse? God? Angels? Aliens?2

Or are these the same entities seen through different cultural lenses? We live in the era of what is sometimes called the ‘New High Strangeness’, of a new open-mindedness when most reported anomalous experiences are framed not in terms of angels, ghosts or demons but in unidentified anomalous phenomena (UAPs).

There is a psychic resonance to all this that has not been fully investigated, and deep philosophical waters lie under it. Given how big these ideas are, how illuminating in some respects and in other respects how disturbing, it is surprising how few people know any of this.

But secrecy, we will see, is part of the story.

* * *

It is important to keep in mind that however outrageous they may be to common sense, however tinged by mysticism and madness, the revelations in this book are for the most part the discoveries, theories and conjectures of Nobel laureates and senior professors at prestigious universities. Many readers will quite naturally question whether they really said such crazy things, which is why their own words are quoted throughout.3

I want to be clear that I do not have a background in science. I am coming at this from a different angle.

Growing up I was curious about spiritual matters and the supernatural. Occasionally I had what might be described as mystical experiences. I was still trying to make sense of these experiences when I began studying Philosophy and Theology at Oxford. But I soon found that the philosophy ate up all the theology, and by the time I graduated I was questioning whether it was possible to make sense of religion in any shape or form.

Later I became an editor and publisher in London, for the most part working at what was then Random House. There I edited and published bestselling novelists, as well as famous people who are not professional authors but write bestselling books, including rock stars, comedians, artists, academics and soldiers. And all the while I was sneaking on to the publishing programme the odd book on spiritual subjects.

After a while, members of secret societies that cultivate and maintain this esoteric tradition made themselves known. They were kind and patient enough to explain to me their beliefs. I found I was able to quiz them and help to clarify texts that were often abstruse, sometimes deliberately so – for instance, alchemical texts. Eventually they offered to ‘initiate’ me into a secret society, but somewhat to my surprise I found myself saying no. I feared that if I accepted, I would have to swear an oath of secrecy. I decided instead to write about it, and that is how The Secret History of the World came about.

The Secret History of the World was a bestseller in several countries. I am proud to say that it has been a very important book for some, including providing a portal for people to explore esoteric and arcane ideas for the first time. It has even prompted some scientists to get in touch.

My interest in physics is recent. Most people fear physics, thinking, I’m never going to be able to understand that. Many assume modern physics is highly technical and of no interest or relevance to them.

Five years ago, that’s what I thought too.

Then I met and became friends with a few theoretical physicists, some with only one degree of separation from the greatest scientific minds of the age. We often talked physics late into the night, and they clarified things for me.

I came to appreciate that they experience the world in a very different way. I learned that some physicists actually think in mathematics rather than words.

They tend to have very intense inner lives, often withdrawn from their immediate environment. Sometimes it is as if they are speaking from somewhere a hundred miles inside their heads.

They tend not to appreciate how little the rest of us know about this stuff, how hard it is for us to understand.4 But luckily for me, my new friends patiently translated numbers into words and helped me to see what they were talking about in pictures. I now believe that at this ‘visual’ level of explanation, it’s possible to see, too, that these scientific discoveries have huge implications for our understanding of the great questions of life and death.

I also believe it is very important that non-scientists understand as best they can, because new science is transforming the way we live, with both intended and unintended consequences, and at breakneck speed. We need to try to understand threats to our existence that science is generating.

* * *

I had assumed physics would be unconcerned with the subtleties of subjective experience and that it would always be hostile to spirituality. I now know that the version of physics I grew up with, the one that seemed hostile to spirituality and the interior life, was just a temporary blip, an interval with choc ices.

The universe of today’s young physicists is charged with meaning. It is alive, mysterious, bizarre – even dangerous. Look into it and paradoxes will keep reaching up and grabbing you by the throat. Much of today’s most advanced physics involves trying to come to terms with the irrationality and ultimate unknowability that is dyed into the weft and warp of things. It is riveting and compulsive.

Since I became involved in those late-night discussions, I’ve begun to feel that if I’m not thinking about this stuff, my brain isn’t fully exercised, that I’m denying myself one of the peak experiences life has to offer.

This book has been born out of a passionate journey of exploration. It is informed by an increasing amazement at just how much this new physics resonates with ancient mystical traditions. Because my knowledge of these traditions is broad and deep, I am in a good position to recognise equivalences that have gone unnoticed. In this book we will see how certain universal experiences are described in two different languages, one a language of myth and symbolism and the other the language of modern science. On a superficial level, the descriptions in different languages may seem to embody opposing worldviews, but as Nobel prizewinning physicist Niels Bohr said: ‘The opposite of a profound truth may well be another profound truth.’

It is an important part of my project to appeal to readers to test whether new accounts of the structure of the universe given by new physics match their own subjective experience. Because, after all, the experience of living in a universe correctly described by this new physics should be very different to the experience of living in the prosaic universe described by the old physics. Towards the end of the book, I encourage readers to pay close attention to watching a plant coaxed out of a seed by sunlight, or as they walk through an ancient forest, talk to a loved one on the phone or even slide towards death – and to ask what is actually happening according to new physics. The aim is to explore how what has traditionally been understood as a spiritual experience, can now be validated in the language of the latest science.

Modern history has been powered by lightning strikes of inspiration in the minds of great physicists, and this book is written in the hope that the rest of us may catch an afterglow of that elation. By the end of the book I hope to have shown how the universe unveiled by the new science is much richer, more energetic and complex, more mind-drenched than the old mechanical model. If this picture is accurate, then our subjective experiences, our inner lives should also be more mysterious than we might otherwise expect, with access to more hidden depths and doors to other dimensions.

In the course of this history, the new scientific ideas are described in the context of their time – the art, the literature, the philosophy, the new ideas about psychology – because the science is always, even if unconsciously, an expression of that culture.

Understanding the culture can help us to understand the new science. Great artists, writers and other thinkers shared interests in mysticism and ancient wisdom with their contemporaries working in science. In particular they shared an interest in an age-old quest to find a rational mysticism, which appears for example in the ‘higher teachings’ of Indian religion and in the Kabbalah.5 I hope a broader cultural perspective can help us to understand the implications of the new science, how it impacts on the psyche and our understanding of our place in the universe and philosophy of life.

As part of this overarching project to set physics in its cultural context, the book ends with a brief account of how late in life Paul Dirac, perhaps the strangest of all the physicists of the modern era, fell in love. We will see how this man, who had been a purely thinking being, became a fully human being.

An intimidating atheist lobby tries to browbeat people into believing that top scientists present a united front against religion and spirituality. This book is written to show that is not the case.



NOTE ON STRUCTURE

All religious belief and experience springs from a belief that mind came before matter, is in some sense more real than matter and that mind can move matter. These beliefs are what philosophers call ‘idealism’, and this philosophy is what almost everyone believed in and experienced as a true description of the world up until modern times. Nowadays, though, the consensus view, at least among the intelligentsia in the West, is the opposite of idealism, which philosophers call materialism. This philosophy underpins atheism.

It was classical or Newtonian physics that gradually moved people towards materialism and atheism, but this book will show that in modern times, although it has not been widely recognised, a new science has unfolded that presents a much more mysterious account of the universe and fits much better with a belief in something ‘beyond’.

The aim here is not to defend the teaching of any one religion in preference to any other. The Introduction asks: what is the essence of the spiritual way of looking at life and the universe? We will see that this is a question that always been a part of the ‘higher’ or esoteric teachings of all religions, and the Introduction proposes that these teachings enable us to map what new science and spirituality have in common in a new way. In a famous lecture of 1942, economist Maynard Keynes revealed to the world that Isaac Newton was deeply fascinated by alchemy and other aspects of the occult. This book reveals that the same is true of the mad geniuses who made modern science.

Charting the gradual shift from an old physics that fitted well with atheism to a new science that resonates with spirituality, the history that then follows is divided into three ‘ages’, based on a classification made by Princeton University’s John Archibald Wheeler, a grand old man of modern physics and mentor to Richard Feynman, among others. The first half of the 20th century, explored in Chapters 1 to 10, is the Age of the Particle, because in this period, looking for what is fundamental, what is irreducible and really real, scientists looked first at particles, then parts of particles. After the Second World War and in the second half of the 20th century comes the Age of the Field – Chapters 11 to 17 – when advanced physicists decided that particles are dependent on semi-material or immaterial fields, and that therefore these fields are what is really real. The Age of Information – Chapters 18 to 23 – follows physicists and computer scientists as they decided that what is really real is nothing material at all, nor any kind of material objects but objects of the mind – the ideas that idealism, religion and spirituality have always taken as the yardstick of what is real. We see coinciding and combining with this a parallel development in computer science has led scientists to appreciate anew the wisdom in ancient spiritual teachings and mystical experience.

The science is explained as clearly as possible in the main body of the text, with references, sources and more technical accounts in Endnotes. I regard notes as ‘permission not to read’, for those who just want to follow the narrative. In addition to the endnotes, there are longer notes, ‘rabbit holes’ for readers who wish to explore esoteric ideas in more depth. Indicated in the Endnotes by a subheading in bold, these include, for instance, accounts of secret societies such as the Rosicrucians and Freemasonry, which play an important part of this history, a short history of heaven – a much more recent idea than you might think – an account of how mass observation of miraculous phenomena has continued into modern times, again much later than you might think, an esoteric account of what matter is for, and brief lives of some of the Magi and other enlightened beings whose teachings have helped to shape modern science.






INTRODUCTION

THE DEEPEST QUESTION YOU CAN ASK

We are about to follow the great intellectual adventure of modern times, a quest to discover what is really real, a quest pursued in art, literature, the study of psychology and, above all, in science.

We are about to see that at the dawn of the modern era, physics in particular showed that the great clanking mechanical materialism of the 19th century could no longer be relied on. Physical objects are not solid and inert and cannot be relied on as a measure of what is real, and that the universe is less like a machine than we previously thought and more like a mind. Quantum mechanics played an important part in opening the door to these ideas. As Carlo Rovelli concluded in Helgoland, his 2020 survey of quantum mechanics, physics seems to be the place where ‘the weave between the structure of reality and the structure of thought’ is closest.1

In the course of the 20th century, physics proposed, first tentatively then with increasing conviction, that the three-dimensional universe we perceive via our senses is held in place by other invisible dimensions or realms and that time does not move steadily in one direction into the future as common sense tells us.

Early discoveries seemed to show that our minds can move what is ‘out there’ in the universe, and repeated experiments confirmed this. Leading scientists began to build a picture of a universe that can respond to human fears and hopes of happiness in unexpected and intimate ways.

Now computer science, culminating in advanced AI, is giving us a new vantage point from which to understand both our own intelligence and other non-human intelligence that might well be out there in the universe. If, as many leading scientists believe, there is an intelligence informing the whole universe, is our intelligence an outgrowth of it? Can we then interact with it and interact too with other non-human, non-biological forms of intelligence out there?

Like it or not, this science has huge philosophical implications for what we believe, for any spiritual intuitions we may have and for how we should behave.

* * *

There is a story in Buddhist scriptures called the Parable of the Poisoned Arrow.2 A warrior lies wounded on the battlefield. He has been pierced by an arrow. Instead of allowing a doctor to remove it straight away, he insists on first learning details of the arrow – who shot it, the type of wood used, the feathering and so on – until eventually he dies.

On the surface, this is a story about someone fretting about trivial material details and as a result failing to see the wider picture. But there is a deeper level of meaning. If you were asked to say where the material realm in this story lies, you might naturally jump to the conclusion that it is on the battlefield and in the shining ranks of the opposing armies.

In fact, it is the arrow. The material world in the form of the arrow is causing the warrior to die to the spiritual realms.

At this deeper level, the parable is intended to wrench your perspective 180 degrees from the everyday, commonsensical view. As you begin to read or listen to the parable you assume you are being shown the familiar material world, then at the end you may realise you have been in non-material, spiritual realms all along. Really, the shining ranks on the battlefield are shining ranks of supernatural beings like those described, for instance, in the Mahabharata, the sacred epic of ancient India, or in Dante’s Commedia as shining ranks of different orders of angels.

This parable touches on the mystery that has been at the heart of all philosophy – the mysterious relationship between mind and matter. It is a mystery that, as we will see, keeps coming round in different guises to haunt us.

THE DEEPEST QUESTION

The deepest question you can ask in philosophy is: which is more real, mind or matter?

Many other questions of philosophy – such as questions to do with ethics, theories of knowledge and theories of identity – spool out of this central question and how you answer it will determine in large measure how you answer the others.

If you decide on mind, you are probably on a spiritual path. If on the other hand you opt for matter, you are almost by definition opting for atheism.3

According to materialism, the dominant philosophy today, matter, or physical objects, are the yardstick of what is real. If I picture an apple in my mind, this is a shadow or reflection of real, material apples I have seen in the world.

To most people in the West today, that seems obviously true. It is common sense.

According to idealism, on the other hand, it is the other way round. Mind and ideas are the yardstick of what is real, and physical objects are mere shadows of ideas. Moreover, the contents of our mind – our ideas, our experience – is all we can reasonably say we know. If there is anything like the apple existing in a material world – if such exists – we can never know for sure.

So, which is an accurate picture of the universe, idealism or materialism?

Most people in the West today choose philosophical materialism. For people brought up to believe in materialism and conditioned by it, trying to understand the opposite point of view can involve a certain amount of mental gymnastics. It can be hard to imagine why anyone ever believed in idealism, but it is worth bearing in mind that for most of human history, everyone, including the most intelligent, believed in idealism without question. They would have found it hard to understand how anyone could even begin to believe in materialism.

How you experience your own life story, how you understand the history of the universe, depends on whether you plump for idealism or materialism.

THE EXPERIENCE OF LIVING IN A UNIVERSE WHOLLY DRENCHED IN MIND

Idealism sees the ultimate reality as being mind, a divine or cosmic mind that is above and beyond the material realm.

Before modern science began to undermine religion, most people would have absorbed the central tenet of idealism – that mind came before matter and is therefore in some sense more real than it – through sacred scripture and the teachings of organised religion. In Christianity, for instance, an immaterial God is shown bringing the material universe into existence by thinking or speaking: ‘Let there be light.’ In Indian religions, the cosmic mind that thinks the universe into existence and maintains it is called Brahman. In the New Testament account of Creation, God is identified with ‘the Word’, a Greek concept meaning a collection of intelligent organising principles.

The Jewish mystical school of thought called the Kabbalah expands and elaborates the idea of God speaking the universe into existence. Every thing and every value in the universe is created by bringing together the twenty-two letters of the Hebrew alphabet in different variations.4

If you assume mind came first, in the form of a cosmic mind behind everything, rather than believing as we tend to today, that mind only arose late on in the history of the universe with the evolution of animals, then not only is the relationship between mind and matter different – the reverse of what is generally assumed – but so too is everything else. As we will see, everything is the other way round, upside down and inside out.

In idealism as it has been lived over many millennia, the universe is a vast ocean of mind, which precipitated the small, temporary island of matter on which we live. As a result, mind washes over every aspect of life and saturates it.

In idealism as it is lived, there is an understanding that the human mind can communicate with the cosmic mind, for example in prayer or performing magic ceremonies – either with the mind of God directly or indirectly through angels or with other ‘emanations’ of the mind of God. On this view, human minds are not confined to human skulls. Rather, we share a mental space not just with God but with other unembodied beings – such as these angels or gods and also the spirits of the dead. This is the form of idealism that has always informed religion and spirituality.

If the whole material universe is in some sense precipitated from the cosmic mind, everything that happens to us is an expression of mind and as such is ‘meant to be’. There are no accidents or meaningless coincidences. A higher form of intelligence is guiding, helping, testing, prompting us, sometimes in the form of premonitions. A higher intelligence brings us to certain junctures where we are asked to take important life-changing decisions. You might meet and fall in love with the person you’re meant to be with. In fact, you are connected with all the important people in your life by higher intelligence. Sometimes things or events will come to you that have symbolic significance, either when you are awake or in meaningful dreams. Both cases are examples of higher intelligence trying to tell you something.5

Imagine you are living in a universe accurately described by philosophical idealism. Then imagine you are gazing at a wild moorland landscape, and as you stand there, ask yourself a question: what is the most ancient thing in this picture?

It is obviously not anything man-made, such as a standing stone. It is not the hills in the distance or the rocky escarpment that thrust its way above ground when tectonic plates buckled at the end of the last Ice Age. It’s not even the Sun or the oldest star you can see. The most ancient thing in this picture lies behind your eyes. It is consciousness.

Strangely, everything in this picture is conscious too. Human beings and animals are, of course, conscious. Plants are conscious in a different way. Even rocks are conscious with a consciousness like deep, dreamless sleep. They move to complete their purposes on a completely different timescale to ours.6

The first formal account of idealism was written in the 4th century bc by Plato. In his famous Allegory of the Cave, he created an imaginative image to illustrate how what we perceive with our senses is like shadows of a higher reality. He said we are like prisoners chained in a cave so that we have to face the wall. As a result, we are unable to turn round and look out of the mouth of the cave. The real world, which is to say the higher, spiritual dimensions, lies there outside the cave, but we can only see the shadows of what’s happening out there as they appear on the wall in front of us.7

The important point here is that although Plato was the first to try to give it systematic expression, idealism was the philosophy that almost everyone had believed in up to that point because it is the philosophy that underlies all religions and in those days, it had only occurred to a handful of outliers to be non-believers to think otherwise.8

Today in the West, in a culture conditioned by materialism, it is the other way round. Only a minority of sensitive and spiritually evolved people experience a sense of being guided or that what happens to them is meant to be.

THE EXPERIENCE OF LIVING IN A UNIVERSE WHERE MIND IS ONLY A LITTLE LOCAL PHENOMENON THAT EMERGED LATE IN ITS HISTORY

Isaac Newton played a decisive role in undermining the ancient, spiritual worldview. He and other pioneers of the scientific method found that if you train yourself to look at objects as ‘objectively’ as possible, screening out all subjective elements – preconceived notions, wishes, prejudices, biases – then you can get to grips with the way the world works in a remarkable new way.

Newton took observations of everything from apples to planets and identified a precise mathematical system underlying all of them. He was the first person to do this. He gave the first systematic account of materialism in the same way Plato had done for idealism. Newly seen through the lens of what Newton called the ‘System of the World’, the universe appeared as a giant machine, running according to his laws of motion, as fixed in their paths as a machine on a track.

As a result of this objective method, the scientific and industrial revolutions began, transforming living conditions, making human life healthier, longer, safer, more comfortable and eventually – for the lucky few anyway – more leisured and entertaining.

Over time, the scientific method and its astounding technological successes also began to change attitudes to the great questions of life and death. Because what happens in the universe was now understood in terms of an interaction between physical objects – a mechanical materialism, if you like – there was no need for God to intervene to move things. Actually, there was no room for God at all. In fact, it became increasingly clear that if Newtonian physics accurately described what happens in the universe, many of the central beliefs of religion and spirituality, including all supernatural events, were effectively defined out of existence. They could not possibly be happening. No higher plan ever comes into play anywhere and the universe will always be entirely indifferent to us. The laws governing the universe are unbending and inhuman.

In this new universe, matter was not a small temporary island in an ocean of mind. Rather, mind is a small temporary island in a vast ocean of matter. The only mind to be found anywhere is in human beings and animals, and it comes about by a chance fizzing together of chemicals, a freak of nature. In 1858, the idea that there might be a divine plan behind humanity, that we may be nothing more than the product of chance, was undermined in a startling new way by Charles Darwin’s theory of natural selection.9

It still took a long time for these sorts of ideas to filter down from scientific circles and bring about widespread cultural change, but over the course of the second half of the 19th century and on into the early decades of the 20th century, the objective method continued to undermine religion and spirituality. Although it undoubtedly brought great material benefits, progress came at a cost. According to Carl Gustav Jung and others, it precipitated the spiritual crisis of the modern age, leaving people alienated, lonely, addicted to material comforts and lost in a world that no longer made sense.10

Because if materialism and the mechanistic science are correct, not only are God and life after death delusions to be discarded, but so too is any notion that there must be ‘something more’, or that we as individuals are all part of a greater whole, or that life is meaningful, that some things are meant to be, that some courses of action are absolutely right and others wrong. In the universe of mechanical materialism, all these sorts of ideas are misleading and to believe in any of them is to be deluded. Any thirst for the infinite will never be slaked.

By the middle of the 20th century, materialism had become the dominant philosophy in the West. But history shows that the individuals who have tried to live life in a way that is sincerely and rigorously consistent with its being meaningless have found life challenging and distressing, as if they were trying to rip out something hard-wired into their brains.11

Sometimes you meet people who are so egocentric, so vain, so deluded about how others see them that you may suspect that if only a particle, a homeopathic dose of self-knowledge, penetrated their thick skulls, their sense of self, their whole world, would instantly collapse. You might think that the discoveries by physicists in the early 20th century that we are about to explore, discoveries showing that the mechanical materialist worldview is fundamentally flawed, would have had the same effect. You might think these discoveries would cause humanity to revise its understanding of life, the universe and everything.

That isn’t what happened.

THE SECRET SWITCHBACK

In the early years of the 20th century, materialism and the atheism it fostered were still setting in and hardening, even as a new science was beginning to emerge. This was partly because new scientific discoveries and strands of research were often developed in secret.

This was sometimes no more than the usual professional rivalry. Elsewhere, some scientists were seeking inspiration in strange arcane philosophies and the associated mystical experiences, and they did not want this widely known.

If it seems on the face of it unlikely that in modern times great writers and artists, including modernists, would be motivated by religion and mysticism – and even more unlikely that this would be true of great scientists, great physicists – that is because by and large, these great thinkers were not interested in religion as it is generally conceived of or practised. In fact, most were repelled by organised religion, but as already noted, they were attracted by hopes of finding a rational mysticism. In this they followed a quest that has been pursued since ancient times and a tradition of secret teachings.

Sometimes also called the ‘inner group’ or ‘esoteric’ teachings (esoteric meaning ‘inner’ or ‘internal’), they are to be contrasted with the exoteric teachings, which are for the population as a whole, simplified, sanitised and accommodating popular superstitions.

There is an underlying assumption here that only the very bright are to be trusted with dangerous, sublime truths, too open to being misunderstood, too subversive and conferring powers too open to abuse. There was a keen desire to find deeper perspectives than the one provided by the consensus, a desire to engage the faculties of critical thinking and subtle intelligence. And the question is always something like this: if you blow away the clouds of incense, if you discard the painted statutes, the orders of anthropomorphic gods and angels, the claims of unique access to the truth, what is the essential, universal religious hypothesis?

Down the ages the answer is something like this: our intelligence is in some sense an outgrowth of a universal intelligence.12

In Asian religions, the ‘higher teachings’ are typically passed on to chosen pupils by ‘enlightened masters’. In the West, the tradition has its roots in ‘mystery schools’, which were institutions that, as all scholars agree, ran alongside the great public temples in places like Karnak in Egypt and Eleusis in Greece. Candidates for initiation into these schools would undergo a long period of education before an intense underground initiation, involving an induced mystical experience. It is a matter of historical record that many famous political leaders, philosophers and artists in various fields were initiates, including Plato, Pindar, Aeschylus and Cicero. When the mystery schools were closed down by the Caesars, who saw them as undermining their authority, the priests who ran them fled and set up secret societies that maintained and cultivated the tradition of the ‘higher teachings’.

Christianity acknowledged the existence of secret teachings from the start. Jesus said that he would explain everything to his disciples in private.13 He said, ‘Cast ye not your pearls before swine.’14 He also said he had things he could tell his disciples but they would not be able to bear them.15 Great Christian theologians and saints including St Augustine and St Thomas Aquinas openly acknowledged that there are esoteric teachings that could not be openly spoken about or published. AE Waite, scholar, Freemason, member of a secret society called the Hermetic Order of the Golden Dawn and scholar of mysticism said there is the congregation-facing Church of St Peter and also the esoteric, mystical Church of St John.16

To discuss these ideas openly would be to undermine the Church’s authority. The Church claims to have unique access to the truth and provide unique, safe access to God. But the higher teachings have always involved experimenting with higher states of consciousness as a way of exploring other perspectives and reaching an understanding of the deep structures of the universe.

To explore the secret teachings in times when the Church exerted great authority, therefore, was to risk accusations of heresy and persecution. Some writers published books of esoteric teaching openly – including John Dee, Paracelsus and Jacob Boehme – and were persecuted for it. Giordano Bruno was burned alive for it.

Many great writers and artists have therefore encoded their esoteric beliefs in their work rather than risk writing about them openly, including Dante, Cervantes, Leonardo da Vinci, Shakespeare, Mozart and Goethe.

Secret societies cultivated a living stream of esoteric thought in guilds and brotherhoods. Freemasonry as it has come down to us today was largely shaped by the Enlightenment and it provided a safe space for discussion of ‘heretical’ ideas, making it attractive to scientists as well as artists and writers. Its initiation rituals hark back to the rituals of the mystery schools of the ancient world, and its associated organisations cultivate altered states of consciousness as a means of accessing higher knowledge.

In Britain, the growth of Freemasonry was closely tied to the founding and growth of its first scientific institution, the Royal Society. The early leaders of the Royal Society were also Freemasons, pursuing its mission to explore the ‘hidden mysteries of nature and science’.

Isaac Newton’s alchemical experiments are famous. Newton believed that God had set humankind a series of tests in the form of messages encoded in ancient monuments like the Great Pyramid, in ancient texts like Genesis and in the very fabric of nature itself. God’s plan was that humanity would be intrigued by these mysteries and continue to develop the faculty of intelligence until the time came when it would be able to crack these codes.

Among Newton’s peers in the Royal Society, Sir Robert Moray published the first ever scientific journal. He was a fervent researcher into Rosicrucian lore. Robert Boyle’s law of thermodynamics paved the way for the internal combustion engine. He was a practising alchemist, as was William Harvey, discoverer of the circulation of blood. Robert Hooke believed that new instruments, like the microscope he was developing, would recover for humanity the ability to see into the world of spirits and angels that it had enjoyed before the Fall.

A rich tradition continued. James Watt, William Herschel, Michael Faraday, Louis Pasteur and Alexander Fleming were Freemasons. Membership is more or less still secret, but Alexander Fleming, Guglielmo Marconi, Edwin Hubble, Ernest Rutherford, JJ Thomson, Paul Langevin, Louis de Broglie, Niels Bohr, Enrico Fermi, Freeman Dyson and Buzz Aldrin have also been claimed as ‘Brothers’.

Candidates for initiation into Freemasonry are required to believe in a deity. In Freemasonic symbolism this deity is the Great Architect who orders the universe according to geometric principles and the laws of nature. We have already touched upon the fact that a large part of esoteric teaching involves putting aside the different religions’ claims to exclusive truth and their cultural accretions to try to work out what they all have in common. If there are universal teachings – Spinoza’s ‘perennial philosophy’ – that may not prove them to be true, but it does make them more likely to be true.

We will see that in the late 19th century when newly translated sacred texts of Hinduism and Buddhism became widely available, this gave added impulse to the esoteric quest in Europe and America, when it became clear that the Eastern and Western traditions were essentially saying the same thing.17

This history will show that much of modern science has emanated from these secret or esoteric traditions and been inspired by altered states of consciousness. Also, because of its focus on what is common to all religious, spiritual and mystical traditions, it provides a unique lens when it comes to seeing the overlaps between modern science and ancient wisdom.








PART 1

THE AGE OF THE PARTICLE






CHAPTER 1

STRUCK BY LIGHTNING

Cantor, Boltzmann and the modern prophets of dread


‘He who is near me is near the fire.’

Jesus quoted in the Gospel of Thomas (ad 50–140) 1



On the surface and in many parts of the world, the closing years of the 19th century seemed to show a progress unparalleled in history. Science and technology were transforming the face of the planet, and by the end of the century people were on average healthier and better off than they ever had been. The great institutions of state, the empires and organised religion provided a framework for this, and it was reinforced by art the public liked.

Meanwhile, writers and artists on the margins were describing dark and turbulent forces rising up within the human psyche that would change our understanding of what it means to be human. These descriptions proved to be prophetic, too, of the horrors of the 20th century.

The same wind that was blowing through the minds of writers and artists, philosophers and psychologists, was blowing through the minds of scientists. It was a wind that brought genius, madness and mysticism, including secret traditions about forces at play in the history and evolution of the universe. You cannot fully understand what was happening in any of these fields unless you look, too, at the way this wind was blowing in the others.2

PROPHETS OR MADMEN?

Fyodor Dostoyevsky’s heroes walk uncertainly over an abyss, perhaps the abyss. They live on the edge of madness. They are sometimes confronted by supernatural entities and the reader is left to decide whether these are real or merely symptoms of madness.3

There is in Fyodor Dostoyevsky’s novels a strong sense of life’s evil dimensions; a conviction that evil is lurking nearby and that human beings will always be funnelled towards it.

He also believed that evil lies inside human beings too. After his death it was discovered that his library included a substantial collection of books by the Swedish scientist, mystic and esoteric philosopher Emanuel Swedenborg. Dostoyevsky followed Swedenborg in showing how individuals can construct their own private hells, and also collectively construct hell on Earth. Dostoyevsky foreshadows the dark mindset, the cracked psyche, the temptations and dilemmas, the dangers to their sanity that afflicted Schrödinger, Heisenberg and Oppenheimer. We are not accustomed to thinking of scientists in this way, but they could almost be characters in his fiction.

Dostoyevsky also held a belief central to esoteric philosophy that people who choose to confront evil, even if they are murderers, are closer to heaven than those who entertain a cosy, bland worldview and deny that there is such a thing as evil.4

This theme is developed in The Brothers Karamazov in a story within the wider narrative, called ‘The Grand Inquisitor’. In this story, Christ is born again, this time in Seville at the time of the Spanish Inquisition. The Inquisitor sees Christ as leading humanity astray, so he imprisons him and condemns him to death. In the Inquisitor’s view, Christ is encouraging humanity to exercise a free will that is nothing but a burden to people and a source of despair. Instead, the Inquisitor is offering a tyranny that crushes all human freedom but guarantees prosperity and a cosy way of life. Spiritual freedom and the burden of responsibility that comes with it is to be replaced with material well-being and spiritual death.5

Dostoyevsky’s friend, the mystic philosopher Vladimir Solovyov, gave a eulogy at his funeral. Solovyov went on to develop his friend’s ideas about mystic history and the tyranny of materialism in a story published in the year of his death. He uses biblical traditions of the Antichrist to create a prophetic vision of events in the 21st century…

The Antichrist arrives with a mission to conquer the world. It is important for what follows in this history in which at first he presents himself as a great scientist, able to perform miracles by demonstrably scientific means. He does so with the aim of showing that spiritual explanations are irrelevant and untrue.

In mystical circles, the Antichrist is understood as the Spirit of Materialism. He will incarnate with the aim of squeezing the last remaining spiritual impulses out of humankind.6

Like Dostoyevsky, Friedrich Nietzsche had a prophetic vision of the eruption within human beings of dark, destructive forces.7 Discarding conventional Christian morality, which he saw as timid and life-hating, he advocated embracing primal, instinctual, ecstatic drives, which he called Dionysian.8 When he suffered a catastrophic mental collapse in 1889, Nietzsche declared himself to be Dionysus.9

Nietzsche prophesied the arrival of ‘the Blond Beast’, an embodiment of the primal, instinctual forces, interpreted by some as the Nazi ideal.10 11

At a time when the conventional view of dreams was that they were trivial flotsam and jetsam of the mind, Sigmund Freud saw them as windows onto the unconscious. He found there a whole new realm of the human mind. For Freud, the raging Id lives in its depths. The Id is the primal, instinctual part of human nature, ruled by appetites for sex and destruction. Trying to repress or sublimate these desires, he said, leads to anxiety, phobias, neurosis, even madness.12

As we will see later, the way Freud structured the human mind was informed by his early reading of the Kabbalah. But where disturbing or ecstatic behaviour might have been seen in earlier times and by previous generations as angels or demons at work, Freud presented them as psychoses, aspects of a completely materialistic account of the human condition without any spiritual or mystical elements.

As we will also see, these views would come back to threaten his own sanity.

THE NEW KIND OF VISIONARY MADMAN

In the history of ideas, this much is relatively well known. What is less well known is that there were parallel developments in science and mathematics that would prove to be destructive of the old order and its stability. New ideas were evolving there that would turn understanding of the universe upside down and inside out.

And as we will see, scientists and mathematicians, like other thinkers, writers and artists, turned to mystical and alternative traditions to help them understand.

There is a comparison to be made with the Romantic poets, cloaked as both groups are in a dark intellectual glamour:


Weave a circle round him thrice,

And close your eyes with holy dread

For he on honey-dew hath fed,

And drunk the milk of Paradise.13



Like Samuel Taylor Coleridge, pioneering physicists of the late 19th and early 20th centuries sometimes thought of themselves as journeying to dangerous mental realms and bringing back something new for the human spirit. There is often a similar sense of peril: having set off on strange seas of thought, some weren’t able to find their way back. Many were struck by lightning bolts of inspiration, but with some it was as if each one damaged them near fatally until by the end they were barely able to crawl over the surface of the Earth.

German mathematician Georg Cantor was born in 1845. By his mid-thirties he was a professor of mathematics at Halle University and yearning for a job at the more prestigious University of Berlin. Unfortunately for him, his ideas were too radical and he never made the move.

Like many of the brilliant thinkers in this story, he was drawn to the paradoxical and the irrational. His big contribution came when he realised that some infinities must be bigger than others. How to make sense of that? How can one number be bigger than another number that is itself unending? As his ideas developed, he would come to believe that there is a whole hierarchy of infinities – an infinity of infinities!

For him, doing mathematics was an ecstatic exercise. ‘The essence of mathematics,’ he said, ‘is freedom.’ He felt free to create any new idea – and the only constraint was that his ideas had to be consistent with one another. He quoted St Augustine with approval: ‘Does God’s knowledge extend as far as a certain sum, and end there? No one could be insane enough to say that.’14 In making his discoveries, thin, nervous, little Cantor felt powerful, felt his mind romping like the mind of God.

More than that, he believed that in moments of illumination, God Himself was actually present. In a letter of 1883, he claimed divine inspiration, saying: ‘I am only an instrument of a higher power that will continue to work long after me, just as it revealed itself thousands of years ago to Euclid and Archimedes.’

He also said God spoke to him during a ‘secret voice’.15 The founder of what would come to be called ‘set theory’ had something in common with the founder of philosophy. From early childhood, Socrates heard a voice that advised him not only in the formulation of his philosophical ideas but also, for instance, which turning to take to avoid a herd of marauding pigs or how to avoid enemy troops when fleeing the battlefield.

Cantor made mystical pronouncements: ‘I believe that there is no part of matter which is not... actually divisible; and consequently, the least particle ought to be considered as a world full of an infinity of different creatures.’16 Here, then, we see a mathematical and scientific expression of the sort of mysticism that led Romantic poet William Blake to write of seeing ‘a World in a Grain of Sand’ and ‘Eternity in an hour’. We can also see here an anticipation of the dizzying perspectives of quantum mechanics and particle physics.

By his mid-thirties, Cantor was married with six children. He doted on them. At dinner he would listen quietly and carefully to what they had to say, encouraging them to develop their own independent opinions. At the end of the meal, he would often turn to his wife, thanking her and asking: ‘Are you content with me and do you then also love me?’

This sensitivity, this neediness made him vulnerable to harsh criticisms of his ideas by older, more established mathematicians, and some were very harsh. His former mentor Leopold Kronecker turned on him, calling him a charlatan and a corrupter of youth.17 The most celebrated mathematician of the day, Carl Friedrich Gauss, said that infinity is nothing more than a figure of speech. Eminent French mathematician Henri Poincaré called Cantor’s ideas on infinity ‘a form of mental illness’.

‘My beautiful proof,’ said Cantor, ‘lies all in ruins.’18

As his confidence in his mathematical ideas was undermined, his range of interests expanded to other fields, including Theosophy (a Hindu-influenced school of esoteric philosophy) and the secret society called the Rosicrucian Brotherhood.19

He also researched the theory that Francis Bacon is the true author of the works of Shakespeare.

A tendency to fall into periods of depression led to his being hospitalised in 1884. His depressions worsened in 1899 after his son Rudolf died at the age of twelve, and Cantor was hospitalised again shortly afterwards. Later he came to believe that his son had been killed by English agents and that King Edward VII was the head of a Freemasonic plot to take over the world. His big bushy beard turned white.

His wife blamed overwork and exhaustion. After several brief stays in a lunatic asylum, he returned for the last time in 1917. From there he sent a stream of increasingly desperate letters to his wife, begging to be let out and allowed to come home. On New Year’s Eve he sent his wife the last forty pages of the previous year’s calendar, all of them empty, perhaps in an attempt to bring home to her the nullity he had lived through for so long. He died on 6 January 1918.

After his death, prominent people began to appreciate the wisdom of his ideas. David Hilbert, a later German mathematician who had a colossal influence on physics in the 20th century, would say, ‘No one shall expel us from the Paradise that Cantor has created.’20 Cantor had made the mathematical universe much bigger, creating much more space in which mathematical insights might expand. He opened the door to a period of unparalleled creativity in mathematics, when amazing new mathematical tools would lead, too, to a revolution in physics.

MY SWEET, FAT DARLING

Austrian physicist Ludwig Boltzmann, a contemporary of Cantor, was short and plump with curly hair and a beard. In 1894, at the age of fifty, he became professor of theoretical physics at Vienna University. Photos make him look bullish, but everyone knew how soft-hearted he was. He was popular with his students, who included Lise Meitner (as we will see, the mother of nuclear fission) and Karl Pribram (whose holographic brain principle, as we will also see, would become very influential in the latter part of the 20th century). His lectures were standing room only.

He was also known to be eccentric. When he began to worry his daughter wasn’t getting enough fresh milk, he bought a cow, then ushered it home through the city streets. When he realised that he had no idea how to go about milking it, he turned for advice to his colleague, the professor of biology.

Boltzmann developed theories that would become highly influential in the 20th century. He was one of the early pioneers of understanding matter in terms of atoms. He also saw that the behaviour of clouds of particles, where there is no hope of tracking the path of each particle individually, can be described in terms of what he called ‘statistical mechanics’. These calculations, he saw, would always be a matter of probability rather than the certainty promised by Newtonian mechanics.

He was also the first to devise a mathematical formula for describing entropy, the tendency for energy and matter to become more dispersed and for systems to move towards more disordered states.

Perhaps his most surprising notion was what came to be known as ‘Boltzmann Brains’. In an infinite universe it must inevitably happen – and happen an infinite number of times – that particles swirling energetically about in space come together in the same formation that particles have in a human brain. Which would then be able to think. And if this coming together took place within a wider, supportive framework, these brains might persist and continue to think!21

Like Cantor, Boltzmann had harsh critics. Professor Ernst Mach is now best remembered as giving his name to the measurement of air flowing round an aircraft – Mach 5, for instance, being five times the speed of sound. Mach was senior professor of experimental physics at Vienna and Boltzmann’s fiercest critic. Attempting to humiliate him, he stood up in the middle of one of the younger professor’s lectures in the main hall of the University of Vienna. He shook his long beard, pointed at him and said: ‘Professor Boltzmann, I don’t think these atoms exist! I mean, have you seen one yet?’

Boltzmann had always suffered mood swings. Like Dostoyevsky’s heroes, he walked over an abyss. Now, attacks by Mach and others helped to send him into such severe depressions that he was hospitalised. Then
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