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INTRODUCTION


This is a book about the weirdest, wackiest and most notorious against-the-mainstream theories of all time. In the following chapters, we’ll explore curious questions such as, Are we living in a computer simulation? Do diseases come from outer space? What if planets occasionally explode? Is it possible the dinosaurs died in a nuclear war? Could humans be descended from aquatic apes? And was Jesus actually Julius Caesar?


Such notions may sound so outrageous that no one could possibly take them seriously, but they’re not intended as jokes. Over the years, these odd speculations have been put forward in all seriousness by scholars who have argued that, no matter how much they might challenge the conventional wisdom, they could actually be true. Mainstream scientists, of course, strongly disagree. They insist that such ideas are nonsense. Some grow quite incensed that anyone would ever propose them in the first place, let alone believe them. Nevertheless, weird theories are a persistent presence in the history of science. They seem to sprout up constantly from the soil of intellectual culture, like strange, exotic growths.


As an exploration of unorthodox ideas, this book is part of a very old genre: the history of error. The purpose of this has traditionally been to describe supposedly foolish or incorrect beliefs in order to condemn them, holding them up as examples of flawed thinking to be avoided. That, however, isn’t my intention here. Nor, on the other hand, do I want to defend or endorse these weird theories. My relationship to them is more complicated. I recognize that they make outrageous claims. I’m also quite willing to admit that most, perhaps even all of them, might be entirely wrong. And yet, I’m not hostile to these theories. In fact, they fascinate me, and that’s why I wrote this book.


On one level, I’m drawn to them because of a quirk of my personality. For as long as I can remember, I’ve had a preoccupation with oddities of history, especially ones involving outsiders and eccentrics. From this perspective, the appeal of these theories is obvious, because they’re all the product of peculiar imaginations. Many of their creators were legendary misfits who ended up ostracized from the scientific community because of their insistent championing of aberrant notions.


I’m also intrigued by these theories because they offer a unique window into scientific culture, which is a fascinating subject in its own right. In particular, they reveal the tension between contrarianism and consensus-building that lies at its very heart.


Science is a unique form of knowledge in that it promotes scepticism about its own claims. It denies the notion of absolute certainty. It always admits the possibility of doubt, striving to put its claims to the test. For this reason, it places an enormous value on contrarianism, or being able to ‘think different’, as the famous Apple advertising slogan put it. Consider how scientific geniuses such as Copernicus, Darwin and Einstein are celebrated because they revolutionized our understanding of the natural world by seeing it in completely new ways.


But, simultaneously, science requires consensus building. It would be useless if researchers were forever disagreeing with one another, endlessly producing new rival explanations. At some point, they have to come together and accept that one interpretation of the evidence is more compelling than all the others. In other words, while science may shower its highest honours on those who can think differently, most scientists, most of the time, need to think the same way. As described by the historian Thomas Kuhn in his 1962 book The Structure of Scientific Revolutions, their jointly held interpretations, or paradigms, guide day-to-day research, shaping both the questions that get asked and the answers deemed legitimate.


So, both contrarians and consensus-builders play a necessary role in science, but, as we’ll see, they often clash – though this may be putting it too lightly. It wouldn’t be an exaggeration to say that they often end up despising each other outright.


The problem, as the consensus-builders see it, is that while contrarianism has its place, it can easily be taken too far. They argue that if a paradigm is supported by overwhelming evidence, then persisting in rejecting it, preferring to promote one’s own radical theory in its place, can quickly degenerate into lunacy. It becomes tantamount to rejecting science itself.


The contrarians, on the other hand, stress that there are always different ways to interpret evidence and that the evidence might even be incomplete; perhaps a crucial piece of the puzzle is missing. They warn that rigid conformity can pose a far graver threat to science, because it blinds researchers to possible new interpretations.


I find myself sympathetic to both sides in this debate. I accept that, realistically, the conventional scientific wisdom is almost certainly right. Scientists, after all, are highly trained to evaluate evidence. If it has persuaded most of them to favour one interpretation, it’s probably because that genuinely is the best one. But I have enough of a contrarian in me to find myself happy that the iconoclasts are out there asking awkward questions, stirring up the pot – even if, at times, they may come across as totally nuts. On occasion – maybe not often, but every now and then – the wild, unorthodox theory that seems to defy common sense does end up being vindicated.


Which leads to the main reason for my fascination with weird theories: sheer curiosity! When someone comes up with a truly outrageous idea that completely flies in the face of orthodox opinion, I can’t help it – I want to know what their argument is, and part of me wonders, Is it possible they could be right? Is their alternative point of view simply crazy, or could it be genius?


That’s the fun of these theories. They offer up the thrill of unbridled speculation. They tackle some of the greatest questions in science – about creation, the nature of the universe, the origin of life and our species, the emergence of consciousness and the rise of civilization – while advancing seemingly absurd answers to them. But are the answers really that crazy, given how many unknowns surround all these topics? That’s the element of uncertainty that serves as their hook, giving these theories their power to win converts.


By exploring these heretical ideas, you can venture briefly into intellectually off-limit areas and you can find out if any of them can (possibly) seduce you to their side. Perhaps they’ll cast doubt on subjects that you thought were entirely settled, or that didn’t even seem to be problems at all.


It’s my intention to give these theories a chance to persuade you. Therefore, I’ve tried to provide a fair reconstruction of what the arguments for them are, even if that risks making me seem overly sympathetic towards them at times. Although, in every case, I’ve also made sure to explain why these theories are rejected by the appropriate experts. What I won’t do is tell you whether I think any of them are right or wrong. I’ll let you decide their worth for yourself.


And if you do end up concluding that the conventional wisdom is correct and that these theories really are crazy, I’d maintain that the time spent considering them still won’t have been wasted. The classicist Mary Beard once argued, while discussing the theory that Homer was a woman (which we’ll examine in the final section of this book), that it’s possible for an idea to be ‘usefully wrong’. I fully agree with her. I believe that a provocative idea, even if it’s absolutely mistaken, can jolt us out of our intellectual rut. The exercise of stepping outside of what’s familiar can shake up our thinking and provoke us to question our assumptions, revealing that it might be possible to look at what we took for granted in an entirely new way.


And, on a somewhat more practical level, these weird theories do offer an offbeat way to learn quite a bit about standard science, because they constantly engage with the dominant scientific schools of thought, even while disputing them. It’s like taking a funhouse-mirror tour of the history of science. The frame of reference may be highly unconventional, but you will nevertheless be exposed to a lot of what is considered ‘correct’ science mixed in with the incorrect. Hopefully, some of these theories might even inspire you to hunt down more information about the topics or to explore a discipline further.


The genre of weird theories is vast and sprawling. It would have taken multiple volumes to explore it completely. To make things more manageable, I applied some filters.


First and foremost, I eliminated any theory that I didn’t believe to be genuinely contrarian in spirit. Right off the bat, this removed from consideration two ideas that are widely associated with resistance to scientific orthodoxy: creationism and climate-change denial. Many of the theories we’ll examine in this book have been accused by critics of being similar to these two. But I think the comparison is misguided.


Creationism is inspired by a rigid commitment to an ancient religious orthodoxy. That’s the opposite of contrarianism. Climate-change deniers similarly represent a powerful interest group: the fossil-fuel industry and all its allies.


A true scientific contrarian, in my mind, hasn’t simply embraced an alternative, pre-existing orthodoxy. They’re not the attack dogs of some well-entrenched faction that perceives itself to be threatened by the scientific consensus. Instead, they’re genuine oddballs who have carved out their own peculiar niche. Whatever else one may say about them, there’s no cynicism or ulterior motives lurking behind their stance. They’re honestly passionate about seeking the truth, as they perceive it. And while they’re definitely opposed to specific scientific ideas, they’re not anti-science. Just the opposite. They view themselves as the legitimate upholders of scientific values, fighting against the rise of groupthink.


As a corollary to this, I believe that ignorance is not the same as contrarianism. A true contrarian has to know the science they’re rejecting. There’s an entire genre of crackpot science in which people dream up elaborate theories, apparently never having read any of the relevant scientific literature on the topic. I view that as a separate phenomenon – interesting in its own way, but not what I want to examine here. All the theorists we’ll look at have, I feel, made an effort to understand the paradigms they reject. In fact, quite a few of them were highly respected figures in their disciplines before, to the bewilderment of their colleagues, seeming to go completely off the rails.


Even with this filter, our topic remains huge. So I further narrowed down the focus to the historical sciences: cosmology, geology, evolutionary biology, palaeontology, anthropology and the social sciences, such as archaeology and history. This is in contrast to the experimental sciences, such as physics and chemistry. (I let two physics theories slip through because they’re both relevant to cosmology.)


I chose this selection because, for my money, the historical disciplines produce the best (i.e. most outrageous) weird theories. They’re home to some of the all-time classics of the genre. They’re inherently more speculative than the experimental sciences and so theorists can really let their imaginations fly.


Concentrating on the historical sciences has also allowed me to add some structure to the book. While each chapter stands on its own, and you can read them in any order you wish, if you do choose to read the book from front to back, the topics will proceed in a rough thematic sequence. We’ll start with the widest-scale view possible, the entire universe, and then we’ll progressively zoom in closer: on to the solar system, then the Earth, the origin of life, the evolution of humans and, finally, the emergence of civilization. In this way, I’ve designed the book to offer a kind of alternative history of the cosmos, from its creation right up to the dawn of the modern era.


For the sake of variety, I’ve also thrown in along the way a few examples of weird-became-true theories: concepts that were initially rejected by the scientific community, but were eventually accepted as correct (or, at least, plausible). I did this to show that it is indeed possible for theories to make that journey from being outcast to being accepted.


Finally, let me add a note about terminology. The word ‘theory’ has a specific meaning in science. It’s defined as an explanation that’s strongly supported by evidence and generally accepted by the scientific community. This contrasts with a hypothesis, which is more like an educated guess based on limited evidence.


A problem arises because, in popular usage, a ‘theory’ means any kind of supposition or idea. The term is interchangeable with a hypothesis or speculation. This creates a source of tension because some scientists can be very particular about the usage of these words. In fact, they’ve been waging a campaign for over two centuries to try to get people to stop referring to hypotheses as theories. They worry that, if the public perceives a theory to be any old idea or conjecture, then they won’t attach sufficient weight or importance to it. They may end up thinking that the theory of evolution is just some half-baked notion that Charles Darwin dreamed up while sitting on the toilet.


I’m afraid I’m going to draw down the ire of the linguistic sticklers, because I’ve opted to use ‘theory’ in its lay rather than its scientific meaning. My excuse is that this is a book for a broader audience, so I thought it fair to use the word as it’s understood in general usage. I’ve tried to stick with whatever term was most widely used to describe each idea. If most people called it a theory (whether or not it was accurate to do so), so have I. Likewise, if most people have referred to a certain concept as a hypothesis, I do too.


Which is all a long-winded way of saying that, just because I may refer to some of the ideas in the following pages as theories, it doesn’t mean that technically any of them are. A few of them do actually come close, and you’ll find a range of plausibility in the following pages. I suspect you may even end up agreeing with some of the claims! Others, however, don’t even really pass muster as hypotheses. Mere conjectures might be more accurate. Proceed with appropriate caution.




CHAPTER ONE


Cosmological Conundrums


If you travel out past the skyscrapers and city lights, through the suburbs and into the open countryside beyond, be sure to look up at the sky at night. You’ll see the universe stretched out above you in all its vastness. It’s an awe-inspiring sight, and it may lead you to wonder – what exactly is it and where did it all come from? How did the stars and galaxies get there? Just how can we make sense of this immensity?


People have been pondering such questions since prehistoric times, when they found answers in mythology. Ancient Chinese myth taught that the universe formed when a giant named Pan Gu awoke inside an egg and shattered it to get out. In Lenape and Iroquois creation tales, a sea turtle carries the entire world on its back, and, according to the Babylonian epic Enûma Eliš, the storm god Marduk fashioned the heavens and Earth out of the slain body of a massive sea dragon, Tiamat.


Nowadays, it’s the discipline of cosmology that tackles questions about the universe as a whole. By its very nature, it deals with concepts abstract and strange. Black holes, higher dimensions and virtual particles flickering in and out of existence in the vacuum of space, to name a few. As a result, cosmologists have a very high tolerance for odd ideas. The theories they regard as orthodox can be mind bending. As for the unorthodox theories we’ll examine in this section . . . let’s just say that they call into question some of the most basic aspects of what we consider to be reality.




What if the Big Bang never happened?


How did the universe come into existence? Mainstream science tells us that it burst forth explosively from a massively hot, dense state, approximately 13.8 billion years ago. As this cosmic fireball expanded, it cooled, forming first into atoms, and then into stars and galaxies, and finally a small part of it transformed into the Earth and all its inhabitants, including you and me.


This is the Big Bang theory, which first took shape back in the 1920s, though it didn’t achieve widespread acceptance right away. For several decades during the mid-twentieth century, it faced a serious challenge from a theory called the steady-state model. This alternative cosmology, proposed in the late 1940s, made the case for a radically different creation scenario in which the universe had no beginning and the Big Bang never happened. In fact, steady-state advocates argued that a fundamental principle of science prohibited the Big Bang from ever having happened.


They didn’t propose, however, that this lack of a beginning meant that creation itself had never occurred. Just the opposite. They maintained – and this was the oddest part of the theory – that creation was going on all the time. They envisioned bits of matter continuously materializing out of the void in the far reaches of space. Exactly what form this new matter took wasn’t clear. The authors of the theory speculated that it was probably stray hydrogen atoms that popped into existence, though one of them whimsically suggested it might even be spontaneously emerging cakes of soap, but they contended that, whatever form the new matter took, the universe endlessly renewed itself by means of this process – a bit like, if it were possible, a person achieving immortality through a perpetual infusion of young, healthy cells.


Crack open any science textbook and it’s not going to say anything about stray atoms or cakes of soap popping into existence out of nothing. Modern science absolutely doesn’t believe such a phenomenon is possible. It would be more like magic. So, how did the authors of the steady-state theory convince themselves that this idea of continuous creation might be a reality? To understand this, let’s back up a bit and first examine the genesis of the Big Bang theory, because the one led to the other.


It was observational evidence that provided the inspiration for the Big Bang theory. During the 1920s, the astronomer Edwin Hubble, using the large new telescope that had recently been installed at the Mount Wilson Observatory in California, discovered that almost all the galaxies in the visible universe were rapidly receding from one another, as if fleeing outwards. This led him to conclude that the universe must be expanding.


This discovery, in turn, quickly led the Belgian physicist (and Roman Catholic priest) Georges Lemaître to reason that, if the universe is getting bigger, it must have been smaller in the past. Much smaller. If one were to reverse time back far enough, he surmised, one would eventually arrive at an initial moment when all the material in the universe was compressed together into a single small mass, which he called the ‘primeval atom’. Everything in existence, he argued, must have come from this one source. This logic was compelling enough to rapidly establish the Big Bang as the leading scientific theory about the origin of the cosmos.


The steady-state theory developed subsequently, but its inspiration came from more abstract, philosophical concerns. It was the brainchild of three Cambridge researchers: Hermann Bondi, Thomas Gold and Fred Hoyle. Bondi and Gold were both Austrian émigrés who had fled Nazi Germany, while Hoyle was a native of Yorkshire, in England. They met when the British army put their scientific talents to work researching radar during World War II, and they continued their friendship as young professors following the war.


All three agreed that Hubble’s discovery of the expansion of the universe was important, but they felt that Lemaître’s conclusion had to be incorrect because, they believed, it contradicted a fundamental principle of science – this being that the laws of nature are universal and apply uniformly everywhere and at all times. They insisted that this was an absolute concept which couldn’t be compromised. They warned that, if you started messing with it – if, for instance, you decided that the law of gravity worked on Tuesdays, but maybe not on Wednesdays – then the entire structure of science would collapse. Knowledge would become impossible.


This principle, as such, wasn’t controversial. They were right that it was a fundamental part of scientific belief. But, when they rigidly applied it to the question of the origin of the universe, it led them to the startling conclusion that the creation of matter and energy couldn’t have been a one-time event, as Lemaître assumed, because, if creation had been possible once (which it evidently had been, because we exist), then it must always be possible and always will be. Creation had to be an ongoing process. If the laws of nature are constant throughout time, how could it be otherwise?


They criticized Lemaître’s theory as being profoundly unscientific because it violated this principle, leaving creation unexplained as a mysterious, one-time event at the beginning of time. Bondi scolded, ‘To push the entire question of creation into the past is to restrict science to a discussion of what happened after creation while forbidding it to examine creation itself.’


This, in a nutshell, was the dispute between the two cosmological models. Big Bang advocates appealed to observational evidence that suggested a one-time creation event, whereas steady-state proponents, in response, invoked a philosophical principle to insist that creation had to be ongoing and continuous.


Bondi, Gold and Hoyle conceded that the idea of matter being continuously created would strike many as strange. After all, there were other scientific principles that needed to be considered, such as the law of conservation of energy. This states that energy can neither be created nor destroyed; it can only change form. Therefore, matter, being a form of energy, shouldn’t ever pop into existence out of nothing.


Just as importantly, there wasn’t a shred of observational evidence to support the claim of continuous creation. Scientists had never witnessed anything like such a phenomenon. The physicist Herbert Dingle angrily compared the concept to the alchemical belief that lead can be changed into gold by means of occult magic.


Nevertheless, the Cambridge trio still insisted that it was more reasonable to assume creation was an ongoing process rather than a one-time event. To support this contention, they carefully worked out the details of a cosmological model based upon never-ending creation to demonstrate how it could plausibly work. This led to their steady-state model.


The story goes that the three researchers initially came up with the grand vision of their alternative cosmology after watching a 1945 horror movie, titled Dead of Night, about a man trapped in a recurring nightmare. The movie ended with the man waking up once again at the beginning of his dream, and this looping narrative structure made the researchers think of a universe with no beginning or end. That connection probably wouldn’t seem obvious to most people, but the bottle of rum the three were sharing after the movie, as they sat in Bondi’s apartment, evidently helped the analogy make sense to them.


Whereas the Big Bang universe began with a violent, explosive event and then underwent dramatic change over time, their steady-state universe was all calmness and serenity. It offered the reassuring vision that, on a sufficiently large scale, the cosmos always has and always will appear the same.


In his 1950 textbook on cosmology, Bondi explained that the term ‘steady state’ was meant to evoke this idea of a universe that always maintains the same large-scale appearance. He compared it to a river. The water in a river constantly changes as it flows downstream, but the overall aspect of the river remains the same from one day to the next. The river maintains a steady rate of flow. Likewise, the steady-state universe would change on a small scale all the time, but its overall aspect remained forever the same.


Continuous creation was the key to maintaining this stability. If whatever existed was all that ever would, and no new matter ever came into being, then the universe would eventually fade into a cold death as stars burned through all the available fuel and went dark. But continuous creation provided a never-ending supply of fuel, allowing new stars to form even as old ones burned out.


By their calculations, it didn’t even require a lot of matter-creation to keep the universe running. The amount was so small that a person would never be able to see it happening, nor could any known experiment detect it. As Hoyle, who was known for his homespun explanations, put it: ‘In a volume equal to a one-pint milk bottle about one atom is created in a thousand million years.’ It was also Hoyle who suggested, somewhat tongue-in-cheek, that the matter-creation might take the form of cakes of soap.


As for the law of conservation of energy that forbids the creation of new matter, Hoyle argued that it was actually possible for continuous creation to happen without violating this law. The trick that allowed it was negative energy. Hoyle hypothesized the existence of a universe-wide field of negative energy, which he called a ‘creation field’ or C-field. Any disturbance of this creation field, he said, would cause it to increase in size, which then triggered the creation of an equivalent amount of positive energy (aka matter). The simultaneous creation of positive and negative energy cancelled each other out, leaving the total sum of energy in the universe constant.


Critics dismissed this as a mathematical trick, but Hoyle responded that it nevertheless worked, because the law of conservation of energy only required that the total amount of energy remained the same. It didn’t matter how much positive and negative energy came into existence. As long as the sum total balanced out, the conservation law wasn’t violated.


The creation of matter also served a second purpose. As it formed, the creation field grew, and, because its energy was negative, it had an antigravity effect, causing the universe to expand. This fitted in with Hubble’s earlier observations. The expansion itself then acted as a kind of cosmic trash sweep. Old stars and galaxies were pushed outwards, past the edge of the observable universe, allowing new ones to take their place. In this way, all parts of the steady-state system worked together like a smoothly running piece of machinery, on and on for eternity, with no beginning and no end.


The Cambridge trio published the details of their new cosmology in 1948. It appeared as two articles: one authored by Bondi and Gold, and the second by Hoyle alone. They then set about promoting the theory. It’s one of the small quirks of history that, in the course of doing so, Hoyle accidentally gave the Big Bang its name. Until that time, Lemaître’s theory had usually been referred to as the ‘evolutionary cosmology’ model, but during a BBC radio lecture in 1949, Hoyle described it, somewhat dismissively, as the idea of matter being created ‘in one Big Bang at a particular time in the remote past’, and the phrase stuck.


For a while, the steady-state theory gained a modestly large following, especially among British researchers. Historians of science have noted that the theory, by keeping the entire cosmos nicely calm, steady and unchanging, seemed to appeal to the British love of stability and tradition. Hoyle was also a powerful and influential champion. In the mid-1950s, he led a team that worked out the physics of stellar nucleosynthesis – how elements such as carbon and iron are forged out of hydrogen and helium inside suns. This discovery is considered to be one of the greatest achievements in astrophysics of the twentieth century.


What eventually did the theory in, however, was observational evidence, which had always been the stronger suit of the Big Bang theory. As astronomers continued to explore the universe, they found that it simply didn’t look the way the steady-state model predicted it should.


During the 1950s, astronomers had begun using the new technology of radio telescopes to peer deep into the most distant, and therefore oldest, parts of the cosmos. What they found was that the galaxies in those regions were more densely packed together than they were in younger parts of the cosmos. This directly contradicted the steady-state prediction that the universe should always have had the same appearance (and therefore density) as it does now.


The real knockout blow, however, came in 1965 with the discovery of the cosmic microwave background. This is a faint whisper of electromagnetic radiation filling every corner of the universe. Big Bang theorists had predicted that exactly such a phenomenon should exist, left behind as a radiant afterglow of the extremely hot initial conditions of the early universe. Steady-state advocates, on the other hand, were caught flat-footed. They didn’t have a ready explanation for why this cosmic background radiation was there.


In the opinion of most scientists, these pieces of observational evidence, taken together, tipped the balance decisively in favour of the Big Bang theory. They clearly indicated that the universe must have had a beginning. As a result, the steady-state theory rapidly lost support and, by the 1970s, the Big Bang had gained acceptance as the standard model of cosmology.


Not to be beaten, in the 1990s Hoyle tried to cobble together a comeback for the steady-state theory. He partnered with the astrophysicists Jayant Narlikar and Geoffrey Burbidge, and together they devised what they called the quasi-steady-state cosmology.


In this new version, they conceded that observational evidence did indicate some kind of big, cosmic-scale event had occurred approximately fourteen billion years ago, but they argued that this event didn’t necessarily need to be the origin of the universe. They proposed, instead, that the universe went through endless fifty-billion-year cycles of contraction and expansion. They didn’t imagine that it contracted all the way down to the size of Lemaître’s primeval atom. During its most recent contraction, they said, it had remained large enough for entire galaxies to remain intact. This differentiated their idea from some models of the Big Bang that envision the universe going through cycles of collapse and rebirth. But it shrank enough, they claimed, that what appeared to be the Big Bang was actually the last contraction phase ending and the present expansion phase beginning. This allowed all the observations cited as evidence for the Big Bang to be reinterpreted within the framework of continuous creation.


To most astronomers, this new model seemed little more than a desperate attempt to save a failed theory, and they basically ignored it. It certainly did nothing to put a dent in the popularity of the Big Bang theory. Sadly, Hoyle died in 2001, and with his death the steady-state model lost its most vocal and prominent advocate.


Given this history, it would seem easy to dismiss the steady-state theory as an ambitious but misguided attempt to found a cosmological model upon a philosophical principle rather than observational evidence. Certainly, it must have been doomed to failure! But the thing is, the theory actually raised a legitimate question: how did the creation of matter and energy occur? How did something emerge out of nothing? If bits of matter randomly popping into existence throughout deep space is the wrong answer, then what is the right answer? What is the Big Bang explanation for the phenomenon?


Up until the 1970s, the prevailing school of thought among Big Bang advocates was simply to treat creation as an off-limits subject. The evidence strongly indicated that a single creation event had occurred, but there was no clue as to why it had happened or what caused it, so it seemed pointless to speculate about it. But when the Big Bang became enshrined as orthodoxy, ignoring the question of creation began to feel unsatisfactory. As the historian of science John Hands has said, it became like the elephant in the room of modern cosmology. A lot of scientists felt that some kind of explanation was necessary.


Of course, there was always the God solution. Perhaps a divine being had caused creation with a snap of its fingers. It didn’t escape the notice of opponents of the Big Bang that the theory seemed peculiarly compatible with this explanation. Nor did it escape the notice of Pope Pius XII, who, in 1951, praised the theory for offering scientific proof that the universe had a creator. Over the years, many of the staunchest Big Bang critics have been atheists who have accused it of being little more than a device to surreptitiously sneak theology into science. Lemaître, they point out, was both a physicist and a priest.


Big Bang advocates vehemently denied this charge, noting that many of them were atheists too! Anyway, they didn’t want a religious solution to the mystery of creation; they wanted a proper scientific one. But the problem they encountered, as they pondered how to explain creation within the context of the Big Bang, was that the critique by steady-state proponents was actually right. It was very odd that creation would only have happened once. The fundamental forces of nature, such as gravity and electromagnetism, are all ongoing. They don’t turn on and off. So, why would some force have allowed creation to happen once, but then forbidden it from ever occurring again?


This was the puzzle, and logic led inescapably to one possible, though paradoxical, answer: if creation can’t occur in our universe, then it must have happened elsewhere. As bizarre as it might sound, there must be more to the cosmos than our universe, and creation must somehow have occurred (and possibly still is occurring) out of sight, in that other region.


This explanation required a redefinition of the term ‘universe’. Traditionally, the word had referred to absolutely everything in existence, but now it was given a more limited meaning. The term ‘cosmos’ continued to refer to everything there was – the whole shebang. The universe, however, was redefined to mean everything created by the Big Bang. This implied that vast regions that lay outside the creation event that formed our particular universe might exist. There might, in fact, be many more universes than just the one we inhabit.


Since the 1970s, some variety of this answer has been adopted by most mainstream cosmologists. This represents a significant modification of Lemaître’s original Big Bang model, which claimed to describe the creation of absolutely everything. The new Big Bang only describes the creation of our particular universe out of a pre-existing something. There’s no consensus, however, about what this something might have been. Perhaps it was a quantum vacuum in which random fluctuations of energy occasionally produced new universes. Perhaps it was a five-dimensional hyperspace inhabited by floating membranes of energy that spawned new universes every time they collided. Or perhaps (and this is currently the most popular belief) it was a ‘multiverse’ filled by a rapidly inflating field of negative energy out of which new universes constantly formed, like drops of water condensing out of steam.


But consider the significance of these speculations. They suggest that, if the Big Bang did happen, the cosmos as a whole must be a very strange, unfamiliar place – both vastly larger than our universe and profoundly different in character from it as well. By contrast, if the Big Bang never happened, as the steady-state theory envisioned, then the universe as we see it is pretty much the way the entire cosmos actually is, everywhere and always.


Seen from this perspective, the steady state is revealed to have been a deeply conservative theory. It accepted a small bit of weirdness (continuous creation occurring within our universe) in order to achieve the pay-off of a greater overall normalcy, preserving our universe as the entirety of the cosmos. The Big Bang, on the other hand, rejected the weirdness of continuous creation, but as a result its proponents ended up exporting creation outside of our universe. They reimagined our universe as a tiny part of a far greater whole – a kind of bubble universe, floating in an infinite alien landscape, surrounded by other bubble-verses.


This is the irony of the steady-state model. With its notion of matter promiscuously popping into existence everywhere, it’s come to be considered an unorthodox, weird theory, but its model of the cosmos is arguably far less radical than the ones dreamed up by proponents of the current Big Bang theory. So, which is really the weirder theory? Perhaps the reality is that there is no non-weird way of addressing the question of creation. All efforts to solve this mystery lead to some very odd implications.




Weird became true: radio astronomy


During the second half of the twentieth century, radio telescopes revolutionized astronomy by opening an entirely new window onto the universe. They allowed researchers to discover objects in the cosmos, the existence of which had never previously been suspected, such as highly energetic galaxies called quasars and fast-spinning neutron stars called pulsars. So, surely astronomers greeted the introduction of radio astronomy with open arms? Not quite. In fact, the initial reaction was more along the lines of a collective shrug of their shoulders.


The first hint that such a thing was possible didn’t come from the astronomical community at all. It came from Bell Telephone Laboratories, the research division of AT&T, which in the early 1930s had become interested in the possibility of using radio for transatlantic phone calls. During test calls, however, the connection kept getting interrupted by static coming from an unknown origin. The company assigned a young engineer, twenty-six-year-old Karl Jansky, to track down the source of the interference.


To do this, Jansky built a hundred-foot rotating radio antenna in a field on an abandoned potato farm near the headquarters of Bell Labs, in Holmdel, New Jersey. His colleagues nicknamed the device ‘Jansky’s merry-go-round’. After two years of investigation, he determined that local and distant thunderstorms were one cause of interference, but there was another source he just couldn’t identify. It was a static-filled radio signal that peaked in intensity approximately every twenty-four hours.


By rotating his antenna, Jansky could pinpoint where the signal was coming from, and, to his surprise, this initially indicated it was coming from the sun. That alone was significant, because no one before had considered the possibility of radio waves coming from space, but as Jansky continued to track the signal, he realized it wasn’t actually coming from the sun. Over the course of a year, the signal slowly travelled across the sky: it began in alignment with the sun; after six months, it was on the opposite side of the sky; and at the end of the year it had returned to solar alignment.


Jansky had no background in astronomy, but he knew enough to realize that this curious movement meant that the signal occupied a fixed position in the sky. It was the annual passage of the Earth around the sun that was making it appear as if the signal was moving. This, in turn, meant that the signal had to be coming from a source outside the solar system, such as a star, because no object inside the solar system maintains a fixed celestial position. After consulting star maps, he figured out that the signal seemed to be coming from the centre of the Milky Way, the galaxy that contains our solar system.


Jansky’s discovery generated excited headlines in the press, as reporters were eager to know if he had picked up a broadcast from an alien civilization. He assured them it appeared to be caused by a natural phenomenon, because the signal was absolutely continuous and pure static. It sounded ‘like bacon frying in a pan’. Nevertheless, the press found a way to sensationalize the news, further speculating that the radio beam might be a source of unlimited electrical power streaming from the centre of the galaxy. (No such luck, unfortunately.)


Professional astronomers, on the other hand, seemed unmoved by Jansky’s find. They treated it as little more than a random curiosity. The problem was that your typical astronomer in the 1930s knew almost nothing about radio engineering. They peered through optical telescopes. They didn’t tinker around with radios. Jansky’s anomalous find lay outside their area of expertise. Plus, the conventional wisdom was that stars produced light and nothing else. Some suggested that the true source of the signal might be stellar radiation striking the Earth’s atmosphere, but most simply filed his report away and ignored it.


And that was the anticlimactic birth of radio astronomy. Jansky tried to convince Bell Labs to fund more research into the mysterious ‘star noise’ he had found, but the company saw no profit potential in that. Jansky’s boss told him to move on to other projects, which he did.


Luckily for astronomy, while the professionals may not have been particularly excited about Jansky’s discovery, there was one young man who was. This was twenty-one-year-old Grote Reber, an amateur radio enthusiast with a degree in electrical engineering, who lived in the Chicago area. Like Jansky, he had no background in astronomy, but he thought the star noise was the most amazing thing he had ever heard of and he decided to get to the bottom of the mystery.


At first, Reber tried to satisfy his curiosity by contacting the experts. He wrote to Jansky, seeking a job as his assistant, but Jansky informed him that Bell Labs had cut funding for the project. Then Reber checked to see if any astronomers were working on the problem. Harvard Observatory politely responded that Jansky’s find was interesting, but they had more pressing research priorities to pursue. Gerard Kuiper, professor of astronomy at the University of Chicago, was more dismissive. He assured Reber that Jansky’s discoveries were ‘at best a mistake, and at worst a hoax.’


However, Reber had a contrarian streak that would stay with him his entire life. One of his biographers later wrote, ‘Reber paid no attention to establishment science, except to express his disdain.’ If the experts weren’t going to pursue the puzzle of the ‘star noise’, Reber decided he would do it on his own.


In 1937, he began building the world’s first radio telescope in an empty lot next to his mother’s house, in Wheaton, Illinois, where he was living. Unlike Jansky’s antenna, this was a proper radio telescope, featuring a 32-foot parabolic dish to focus the radio waves. The telescope rested on a large scaffold structure, which his mother proceeded to use to hang out her laundry, and the neighbourhood kids played on as a jungle gym.


Reber completed the telescope in 1938, and then set about producing the first ever map of the radio sky. He had to do this late at night, in part because he was working a day job at an electronics company in Chicago, but also because there were fewer cars on the road then; the static produced by their engines interfered with his sensitive receiver.


The following year, he sent details of his work to astronomical journals, but, like Jansky before him, he encountered a lack of interest, if not outright scepticism. He was, after all, mostly self-taught and lacked any academic affiliation. Editors at the journals weren’t sure if he was for real or a random nutcase. Eventually, the editor of the Astrophysical Journal decided that he should give this young man a closer look, in case there was something to his claims. So he sent a team of astronomers out to Wheaton to examine the radio telescope.


They walked around the device in astonishment, poked and prodded it a bit, and finally reported back that it ‘looked genuine’. The journal published a short piece by Reber in 1940 – the first publication about radio astronomy to appear in an astronomical journal. In this way, thanks to Reber’s persistence, astronomers finally became aware of how radio waves could help them in their exploration of the universe.


Even so, it wasn’t until after World War II that radio astronomy became fully established as a discipline, aided significantly by military interest in the development of radar technology. Old attitudes of indifference, however, continued to linger among astronomers for a number of years. According to one story, during an academic conference in the early 1950s, a highly regarded astrophysicist introduced the presentation of a young radio astronomer with the remark, ‘Well, next one is a paper on radio astronomy, whatever that may be.’


Nowadays, of course, no astronomer would make a comment like that, as radio telescopes have become one of the most important tools at their disposal. The largest array of them ever, the Square Kilometre Array, is set to be built in Australia and South Africa and will come online in 2024. Budgeted at an initial cost of over $700 million, it’s anticipated that it will be able to conduct the most accurate tests to date of Einstein’s general theory of relativity, make fundamental discoveries about the nature of the cosmos and possibly even detect the presence of extraterrestrial life, if any is out there.




What if our universe is actually a computer simulation?


Scientists spend countless hours trying to understand how nature really works, but what if all their research is just wasted effort because everything in the universe is no more than a grand illusion? What if we’re not actually flesh-and-blood creatures living on planet Earth, but instead we’re bits of electronic data shuttling around inside a processor on a silicon chip? What if our consciousness and everything we sense and experience has been generated inside a computer that may be sitting on someone’s desk in the ‘real’ world?


In 2003, the Oxford philosopher Nick Bostrom published an article in which he made the case that this unsettling notion isn’t just pie-in-the-sky speculation. He insisted that there are logical reasons to believe it may be true. All of us, and the entire observable universe, may be computer simulations.


The idea that the world around us is a mere fabrication has been rattling around in philosophical circles for a long time. You can find references to it in ancient writings. Plato wrote that we’re all like prisoners in a cave, staring at shadows on the wall and believing those shadows to be the real world, ignorant of the richer reality outside. Similar sentiments appeared in the earliest texts of Hinduism and Buddhism. But throughout this lengthy tradition of suspecting that our senses may be deceiving us, exactly how this deception occurs has always remained hazy. Perhaps a divine being had designed the world to be that way.


The invention of the computer in the twentieth century added a new twist to these doubts, because suddenly it became possible to imagine a physical means by which a fake reality could be created. The rapid advancement of technology made it seem increasingly plausible that researchers would one day be able to build an artificial, non-biological intelligence that possessed a consciousness equivalent to that of a human. Essentially, a brain living on a silicon chip. And if they could create such a being, then presumably they would also be able to control its sensory input. They could fashion a virtual computer-generated environment inside of which it would live. The consciousness would inhabit a simulated world, but it would have no way of knowing this.


This possibility posed a paradox: if it’s technologically feasible for a conscious being to live in a simulated world without being aware of it, how can we know that this isn’t our own situation? How can we be sure we’re not one of those artificial brains inside a computer processor?


A few researchers have tried to answer this puzzle by figuring out ways of detecting the difference, presuming that we can science our way out of this paradox. They believe a simulated universe would inevitably contain telltale flaws if examined closely enough. It might appear blurry on the smallest scales, in the same way that digital images become pixelated if you zoom in too far. Or perhaps it would contain incriminating glitches and bugs in the programming that would give away the deception.


But is this line of thinking really foolproof? For a start, these researchers have assumed we know what a real world should look like. If we’ve actually been living inside a simulation for our entire lives, we wouldn’t know this. We’d have no ‘real’ standard to judge our fake world against.


Their argument also assumes it’s possible to outsmart the programmers of the simulation. But surely they would hold all the cards in this game, possessing many ways of hiding the truth from us, if they wanted to. If we ever did stumble upon indisputable evidence of fakery, they could simply rewind the program and edit out our discovery. Not to mention, there’s no way to know if we’ve even been given free will to examine our world. For all we know, we might be performing scripted actions, naively believing that the decisions we make are our own. Are you sure you really wanted that second cup of coffee this morning, or were you just following commands?


In other words, the simulation paradox seems to be inescapable. If it’s possible for an artificial intelligence to exist inside a computer-generated environment, then we can never escape the lingering uncertainty that our world might be a simulation.


Here’s where Bostrom’s argument enters the picture. He took it for granted that there was indeed no scientific method of determining the reality of our universe. Instead, he decided we could use probability analysis to figure out which scenario was more likely: whether we’re living in a simulation or in the real world.


The bad news, he believed, was that, if we view the problem like this, treating it as a matter of statistics and odds, then we’re naturally led to the conclusion that there’s a decent chance we’re in a simulation.


His reasoning was that, if you were to conduct a census of all the sentient beings that have ever existed or will ever exist in the history of the universe, then it’s plausible you’d discover that the vast majority of them are sim-beings, possibly by a factor of ninety-nine to one or even greater. So it makes sense to conclude that we’re most likely among the larger group: the sims.


The reason simulated intelligences probably vastly outnumber non-simulated ones is because there’s only one real world, but there can potentially be many artificial ones. An advanced civilization with enormous amounts of computing power at its disposal could conceivably create thousands or even millions of fake ‘worlds’ filled with sim-beings.


In fact, we’re already busy building ever more elaborate virtual worlds with existing technology. Computer games that involve simulated environments, such as World of Warcraft, Second Life and SimCity are hugely popular.


As technology continues to advance, it seems safe to assume that such games will continue to grow more sophisticated, becoming increasingly lifelike, until finally our descendants might populate them with full-fledged artificial intelligences. Bostrom believed that advanced civilizations might create artificial worlds not only for entertainment, but also for scientific research, as a way to study their ancestors and their own evolution.


Add to this the possibility of simulations being created within simulations, leading to even more artificial beings, and there might exist countless layers, nested within each other like Russian dolls, multiplying the number of simulations exponentially. But there will always remain just one real world, so the sim-beings would have a distinct numerical advantage over flesh-and-blood creatures.
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