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Praise for Quantum Physics Made Me Do It:


‘Jérémie Harris has the uncanny ability to make the most esoteric, theoretical science not just understandable - but incredibly engaging. I am fairly certain that nobody else could have explained quantum physics to me in a way that gave me a solid and deep understanding of the processes at work - enough that I could turn around and teach them to someone else. And like the best professors, Harris is compulsively captivating, funny, and engrossing. This isn’t a lecture; it’s entertainment that feeds the brain.’


Jodi Picoult, New York Times bestselling author of The Book of Two Ways


‘Quantum mechanics suggests answers to profound questions, such as the nature of time, the ultimate limits of computation and intelligence, and whether all our choices are predetermined. The picture of the universe it paints is so vast and mind blowing it is difficult to accept. Quantum Physics Made Me Do It is a delightful, eye-opening exploration of the biggest questions a human being can ask. Hard science made easy, it’s a rare gem that shows just how big the big picture truly is. A terrific, perspective-altering read and a deeply entertaining adventure.’


Geordie Rose, founder of D-Wave, the world’s first quantum computing company


‘Quantum mechanics is spooky and weird. Consciousness, free will, parallel universes, and eternal life are spooky and weird. Are they connected? Maybe. Maybe not. In Quantum Physics Made Me Do It, Jérémie Harris explores how these connections may be made and what their implications are for everything from personal psychology to public policy. Although quantum physicists are not in agreement on the implications of their science, through such exploratory considerations as those in this book may come breakthroughs in our thinking.’


Dr. Michael Shermer, Publisher of Skeptic magazine, Presidential Fellow Chapman University, author of Heavens on Earth, The Moral Arc, and The Believing Brain









About the Book


QUANTUM PHYSICS MADE ME DO IT


A Simple Guide to the Fundamental Nature of Everything from Consciousness and Free Will to Parallel Universes and Eternal Life


From Silicon Valley entrepreneur, quantum physicist, AI risk expert, and Hollywood “alternative reality” consultant Jérémie Harris, comes an entertaining and accessible look at the world of quantum physics.


The discovery of quantum mechanics has paved the way to just about every important innovation in the last half century: it has led us to the technology that powers microwaves, iPhones, and self-driving cars and is about to trigger a computing revolution that will either spell the end of the human species or propel us to heights we’ve never imagined.


But there’s another reason that quantum mechanics is so important: it is really the only way we can understand ourselves and each other. For the last hundred years or so, physicists have been feverishly debating what quantum theory has to say about you: what you’re made of, whether you have free will, what will happen to you when you die, and much more.


Quantum Physics Made Me Do It is an amusing, irreverent exploration of the most successful scientific theory in human history, and a smart, entertaining adventure through the complex and beautiful world mapped out by modern physics.
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Introduction


Quantum mechanics is the astonishing science of the microworld. It describes tiny particles, like atoms and molecules, that can perform logic-defying acrobatics, finding themselves in many places at the same time or spinning in two directions at once. It’s a dizzying story that pulls in everything from consciousness and parallel universes to free will and eternal life, and it offers us the only scientific lens we have for understanding what human beings fundamentally are.


It’s a weird field, run by weird people. And sometimes, those weird people throw parties.


Back in 2014, I went to a party that was hosted by an eccentric, highly respected quantum physicist. Let’s call him Bob, because that was his actual name.


Physics has its rock stars, and Bob was one of them. By the time I started working in his lab, he’d written a bestselling textbook, made major contributions to laser theory, and carried out famous experiments exploring quantum properties of light. He’d even won a career award named after a Prussian aristocrat, which—at least in physics—is how you know you’ve really made it.


I don’t mind telling you that Bob taught me a thing or two about physics during my time in grad school. But at this particular party, the tables were turned.


Huddled around me were Bob, one or two other rock star researchers, and half a dozen greasy-haired graduate students, all staring intently at the piece of paper before me, utterly transfixed by what I’d just finished doodling. They were some of the most amateurish stick figures you’ve ever seen.


“So that’s it,” I said. “That’s why some people think quantum mechanics makes parallel universes possible.”


Not to toot my own horn here, but the crowd was impressed. “That . . . makes a lot more sense than I expected it to,” one of them said. “I can’t believe no one ever showed me that! This theory isn’t nearly as crazy as I thought.” Even Bob was mind-blown by the whole thing.


Over the next few weeks, I watched as many of my labmates started to take the idea of parallel universes more seriously—something they’d previously dismissed as pure science fiction. Some even took it on board as their new favourite way of thinking about quantum mechanics. There’s nothing like the zeal of a new convert.


So how is it that we find ourselves in a world where some of our most accomplished physicists are liable to have their brains melted by a twenty-minute conversation with a schmuck like me? How did these great scientists get to a point where their sense of what exists and what doesn’t is so brittle that it can be shattered by a couple of stick figures doodled by a half-drunk twentysomething?


I think the answer has something to do with the reason the Pope probably doesn’t know much about Scientology. When you think you know the truth already, you generally don’t go looking for other versions of it. And you tend to become weirdly confident that you don’t need to, which is why popes have martyrs, Scientology has Tom Cruise, and different perspectives on quantum theory have their own zealots too.


Maybe that shouldn’t be too surprising, though. Quantum mechanics is a lot like religion. It’s a story about the universe, how it was created, and where it might go from here. It tells us about who and what we are, and believe it or not, it even has something to say about what happens to us when we die.


And like religion, quantum mechanics isn’t without controversy. Quantum mechanics is a wildly successful theory, but I’ve seen physicists get into literal shouting matches arguing about what exactly quantum physics tells us about the way the universe works. Some say it paints a picture of infinite parallel universes, some say it carves out a special place for consciousness in the laws of physics, and some say it describes a universe whose future is predetermined, in which our fates and futures were all sealed from the moment of the Big Bang itself.


But any way you slice it, quantum mechanics is the natural extension of a story of human self-understanding that began tens of thousands of years ago. And when you think of it that way, isn’t it a shame that I cheapened it by turning it into a party trick?


Speaking of nerd parties, I should tell you about another one I attended a few months before that evening at Bob’s.


It was a packed two-hundred-seat lecture hall in the University of Toronto’s physics building. But we weren’t there for a physics seminar. We were there to watch a Christian physicist with a cognac-smooth baritone talk about why science supposedly points to the existence of God. Let’s call him Kirk, because that was also his real name.


Kirk did not dig parallel universes, let me tell you. As far as he was concerned, the only sensible way of thinking about quantum mechanics was one that centred on human consciousness—and which just happened to fit neatly within his religious worldview. “How convenient,” I thought, getting all huffy in my seat, “that the picture of quantum mechanics you find the most compelling just happens to reaffirm all your prior beliefs.”


I came home all wound up and ranty from Kirk’s lecture, so I started leafing through textbooks and scrolling through Wikipedia pages to find counterarguments I could throw at him the next time he gave a talk. I went further and further down one rabbit hole after another trying to find my angle. But every time I thought I had something—a term that was being misused, or a baseless claim—a bit more digging turned up a not-so-terrible justification. An hour turned into two, then three.


Pretty soon, my girlfriend started to complain. It was time to throw in the towel.


I learned two things from this experience. The first was that when you move in with someone, it immediately places a limit on the amount of pointless internet digging you can do before you find yourself sleeping on a couch.


The second was that I have more in common with the Pope than I’d like to think. I thought of myself as a thoughtful physicist, with an unusually good understanding of different perspectives on quantum mechanics. And yet here I was, blindsided by the strength of an argument I’d written off as ludicrous because of the vibes it gave off.


Don’t get me wrong: I’m no quantum consciousness peddler. But I can’t deny that the idea of consciousness as being a foundational element in physics is way less insane than most people realize—including most physicists.


Quantum mechanics is like that. It forces us to reckon with possibilities that may at first seem like science fiction. It’s led to one of the biggest shakeups of all time in our understanding of the world around us. And it exposes our preconceived notions, our egos, and the chaotic process by which we convince ourselves that we know what reality is all about.


So what does quantum mechanics say about the world? And what makes today the most exciting and uncertain time in all of human history for our understanding of reality?


To answer those questions, we’ll have to talk about the history of human self-understanding.


In the beginning, there was the peanut


When was the last time you were angry with a peanut?


If you’re like most people, your answer will probably be “Never. I like peanuts. And to be honest, I don’t particularly understand why you’re starting a book about quantum mechanics by talking about peanuts.”


I sympathize with you, but here’s the thing: Peanuts are killing machines. Although researchers disagree on the exact figure, anywhere from dozens to hundreds of lives—usually children’s—are lost to peanut allergies every year. Worse still, peanuts can be slipped on or produce hard-to-remove oil stains, and peanut fragments can get stuck between your teeth and ruin your entire afternoon.


But despite all that, you’ve likely never been angry with a peanut. And neither have I. And the reason is that I don’t think peanuts can be held responsible for their actions. They’re perfectly innocent legumes.


Today, almost everyone thinks of peanuts the same way you and I do. But that wasn’t always the case.


To understand why, imagine that you were stripped naked and air-dropped into the middle of some godforsaken jungle, your mind wiped clean of any technological or scientific knowledge. No phones. No laptops. No memories of twenty-first-century civilization of any kind.


As you look around, you notice that you aren’t alone. Your new jungle habitat is teeming with life: rich soil, foliage, and other animals. Some of those animals—birds and rodents, mostly—are small enough that they look like potential food, but others are bigger and toothier, and look at you the same way you look at the birds and rodents. Yikes.


You now have something in common with our earliest ancestors: you’ve moved to the middle of the local food chain. Rather than dominating all other species as the undisputed champion of an eons-long game of natural selection, you’re completely embedded in the matrix of nature. Every interaction you have with your environment could be table stakes, and you’re as likely to catch your next meal as to be someone else’s.


Our ancestors took away a clear message from this eat-or-be-eaten, no-holds-barred circus of primal existence. That message was that humans might not really be that different from rodents, lichens, and sabre-toothed tigers—or peanuts—after all. And maybe, some wondered, we’re not only on the same natural plane as the bugs and the plants and the dirt, but on the same spiritual plane as they are too.


At least, that’s how some historians think animism—the belief that animals, places, plants, and other non-human “stuff” have spirits—became popular with early humans tens of thousands of years ago.


Now at some point, humans started to build huts, towns, and then cities at massive scales. We crammed rows of wheat together in fields, trapped chickens in pens, and got oxen to pull heavy things for us. The idea that the wheat and the oxen we were kicking around might have a spiritual essence as genuine as our own started to get . . . uncomfortable.


So, as one theory has it, cognitive dissonance kicked in, and some of our ancestors experienced a thought process that went something like this: “Only a jerk would mistreat a being with a spiritual essence. I’m not a jerk, so wheat and oxen must not have their own spirits.”


And just like that, the idea of individual spirits for individual animals, rocks, and places was out—replaced, some have argued, by gods who were given responsibility for those very animals, rocks, and places. Rather than a spirit for every plant, there was a god of wheat, or a god of agriculture.


Gods were great because they could act as mediators between us and the entities that we were eating or forcing to carry heavy things, so we could safely set our consciences at ease without sacrificing our access to the supernatural. Voilà: we’d invented polytheism.


It’s worth highlighting that if this theory about the evolution of human belief is true, then animism was abandoned by most civilizations not because it’s wrong, but rather because it became inconvenient. Let’s bookmark this thought for now, because, as we’ll see later, animism is one door that’s wedged surprisingly open by the new understanding of the world we’ve gained from quantum mechanics.


Monotheism from Abraham to Zoroaster


Monotheism is the belief that there’s only one god. And when most people think of monotheism, their minds go straight to the Abrahamic religions: Judaism, Christianity, and Islam. Although they’ve been humanity’s most successful experiments with monotheism (as measured by number of believers), they certainly haven’t been our only ones, and may not even have been our first.


At some point between 1500 and 1000 BC, a thirty-year-old Persian bloke was sitting on a riverbank after a wild night of antiquity-age partying. There, he saw a vision that inspired him to spread a new monotheistic religion that persists to this day. His name was Zoroaster, and the religion he founded now bears his name: Zoroastrianism. Much like modern-day Christianity and Islam, Zoroastrianism posits the existence of souls, free will, and a divine plane of existence above our own. In fact, Zoroastrian views about souls and free will may actually have played an important role in shaping the Abrahamic religions that followed.


Whether the first monotheistic faiths were Jewish, Zoroastrian, or something entirely different, by and large they made some relatively consistent claims: humans are special creatures with free will, souls, and special access to some sort of afterlife. For hundreds of years, universities hosted debates between people with very long beards, very funny wigs, and very stern expressions who argued over these ideas. In general, they made little progress, beyond mixing and matching old ideas and tossing in a pinch of speculation for added flavour.


Which makes it all the more shocking that the field of quantum mechanics, which appeared just a century ago, completely revolutionized our understanding of human beings and our place in the universe, destabilizing our centuries-old philosophical stalemate. Today, quantum mechanics is a crucial ingredient in any argument about the nature of humanity, life, and the universe. It’s genuinely turned into the most disruptive influence on our self-perception in over a thousand years!


But I’m getting ahead of myself. Before we get to quantum mechanics and what it means for you, your free will, and your immortal soul, we need to cover one last revolution in human understanding: the Enlightenment.



From one to none



So far, we’ve followed humanity’s thought process as we migrated from belief systems in which everything is sacred, to ones in which many things are sacred, to ones in which just a single thing is sacred.*


At least in the West, each revolution in human understanding had left us with fewer spirits and fewer gods. And that trend would continue with the next step in our journey.


Which brings us to July 5, 1687, the day that the Royal Society published a book called Philosophiæ Naturalis Principia Mathematica. The title was a mouthful, the character development was pretty weak, and I’d be surprised if it broke four stars on Amazon today. But what it lacked in style and readability it made up for in substance: the book showed how every object in our universe moves according to simple laws, and how those movements could be predicted using math. Oh, and you might have heard of the guy who wrote it. His name was Isaac Newton.


You might be wondering why Newton’s mathematical picture of the universe was such a big deal. Here’s the thing: before Newton, if an eight-year-old child asked a question like “Why did the apple fall to the ground?,” a completely acceptable answer was to wave your hands around, say “Because God wills it!,” and send the kid back to ploughing fields, or picking lice out of their hair, or whatever kids in the 1600s did with their time.


But Newton gave a very different answer. Rather than appealing to divine intervention to explain why apples fall, he suggested that a consistent set of mathematical rules would do the trick instead. Newton’s mathematical theory was a buffer between us and God—a boundary made of math that put more conceptual distance between heaven and earth than had ever existed before. And it paved the way for a new strand of agnostic science that would eventually become a defining feature of the Enlightenment.


To be clear, Newton was still a devout believer. As far as he was concerned, God may not have been directly responsible for making apples fall from trees, but he was responsible for creating the mathematical rules that make apples fall from trees.


Over the decades and centuries that followed, scientists made more and more progress deciphering the mathematical laws of the universe. The more they did so, the less they found themselves leaning directly on God in their theories. And because humans base their beliefs on convenience, habit, and self-interest rather than reason (see the animism-to-polytheism hypothesis), that got a lot of people thinking “Maybe we don’t even need this whole God concept at all.”


And you know who had that thought occur to them? Napoleon, that’s who.


Between leading invasions of half the countries in Europe and enacting revolutionary education reforms, Napoleon somehow found the time to talk shop with the legendary French physicist Pierre-Simon Laplace, who had recently developed a new theory on the workings of the solar system. Napoleon opened their conversation by asking Laplace why his theory didn’t mention God anywhere. “I had no need of that hypothesis,” Laplace replied, with the smug confidence of a guy who managed to assemble an Ikea chair without the missing screw.


That Laplace was able to put together a complete physical description of the entire solar system without ever needing to make reference to God or appeal to divine intervention was a huge achievement. The Scientific Revolution was pushing God to the margins—not because scientific discoveries were making belief in God implausible, but because they were making it less necessary.


The calm before the storm


By the end of the nineteenth century, physics had painted a clear picture of the universe. We could build steam engines, predict the rotation of Mercury’s elliptical orbit to within 0.01 degree, and explain the behaviours of liquids and gases with amazing precision. The word on the street was that we’d basically figured out all the laws we needed to understand the universe, and from here on out it would just be a matter of applying those laws to build more and more interesting and useful stuff.


Or, as Lord Kelvin put it in the year 1900, “There is nothing new to be discovered in physics now. All that remains is more and more precise measurement.”


Notably absent from the physical laws of the day: any references to gods, souls, free will, or consciousness. Instead, nineteenth-century physics described the universe as a vast, possibly infinite, expanse that contained absolutely ridiculous numbers of absurdly tiny billiard ball–like particles that whizzed around otherwise empty space.


These particles would occasionally bump into each other. When they did, they’d follow simple Newtonian laws that led some of them to combine and form more complex structures. These complex structures would occasionally combine to form even more complex structures, eventually giving rise to interesting objects like rocks, peanuts, and human beings. Yet however complex those objects became, they were still fundamentally made up of particles that followed simple and 100 percent predictable laws of motion.


The consequences of that predictability were dramatic. If you were given a snapshot of the universe at any moment in time—one that told you exactly where every particle in the universe was, and where it was going at that instant—you could use Newtonian laws to predict with 100 percent certainty what every one of those particles would be doing at any point in the future. Newtonian mechanics had theoretically given us the ability to predict the future, turning us into a race of potentially omniscient lab coat–clad cosmic overlords.


But if you can predict the future with certainty, then that means that the future is set in stone. It means that events in the universe unfold as if they’re following a script encoded in the laws of Newtonian mechanics. Philosophers call this kind of perspective “deterministic,” because every future event is fully determined from past events, and because they get paid by the syllable.


If we really are just made of atoms that follow predictable laws of motion, then I was destined to write this book, and you were destined to read it, and the same is true of any decisions we might make in the future. It’s hard to see what room that leaves for free will, souls, or divine intervention.


And this would have been a poetic way for the journey of human self-understanding to end. We’d just spent millennia getting more and more confident that fewer and fewer things had any kind of spiritual essence, consciousness, or free will, first by abandoning animism for polytheism, then polytheism for monotheism. What would be more fitting than for us to discover that nothing, not even human beings, had these properties at all?


But there’s no rule that says reality has to be poetic.


Slowly at first, and then all at once, the entire Newtonian worldview came tumbling down like a house of cards on a frictionless surface.


A few loose threads


Newtonian mechanics was super impressive. It gave amazingly accurate predictions and it let us make incredibly useful things—things we could use to build railways, cure diseases, invent entire industries, and establish global empires.


There were just a couple of annoying little hiccups that no one could quite explain.


For one, remember I mentioned Mercury’s elliptical orbit earlier, and how Newtonian mechanics could predict it down to 0.01 degree?


Well, there are two kinds of people in this world:




1)People who hear that number and go “Wow, now that’s impressive! Gotta love that Newton guy, amirite? Now let’s go build a steam engine or invent the lightbulb or something,” and


2)People who go “Wait, why are our best predictions still off by 0.01 degree? Shouldn’t we be worried about that?”





The first group are called engineers, and the second are called physicists.


Maybe the physicists could have lived with a wobbly orbit or two, but the hiccups didn’t end with astronomy. See, there was also this little problem called the “ultraviolet catastrophe.”


You know how your stove element starts to glow red when it’s heated? Well, nineteenth-century physicists loved watching that shit happen, and spent a lot of time studying the relationship between the temperature of a hot object and the colours it gave off. But the problem was, their stovetop colour predictions were way off, especially near the ultraviolet (and hottest) end of the colour spectrum. So way off, in fact, that you might call the situation catastrophic.


Mercury, red-hot stovetops, and a handful of other experiments that didn’t quite fit with the Newtonian picture got people thinking that there must be something wrong with the physics of the day.


So they thought. And they thought. And then eventually, a moustachioed, piano-playing mountaineer named Max Planck had a brilliant idea.


And the quantum revolution began.



Quantumplations



All Max Planck wanted was to figure out how to fix that ultraviolet catastrophe problem. “My loftiest ambition in life,” he probably said to himself, “is to improve our predictions about the colour of hot stovetops. Boy, wouldn’t that be something to be remembered for!”


Although he couldn’t have known it at the time, his solution to the stovetop colour problem was a Pandora’s box. To understand why, let’s take a moment to talk about water.


At room temperature, water feels like a continuous fluid. It doesn’t seem to be made up of pieces of water—it’s just one smooth, flowing substance. But of course, it absolutely is made up of pieces of water, and those pieces are called water “molecules.” It’s only because water molecules are so small that we don’t notice them, and instead we get the illusion of a continuous material.


Planck realized that the energy you pour into your stovetop to heat it is like water—it doesn’t flow continuously, but instead it comes in discrete packets that you can think of as “molecules” of energy. Just like water, those discrete energy packets are so tiny that for centuries no one had even realized they were there!


This was a huge deal, because at the time, people thought energy actually was a continuous, flowing substance that rippled through space like a wave. Planck was effectively challenging hundreds of years of scientific dogma, all for the sake of a little stovetop colour prediction problem he just couldn’t let go of.


And he wouldn’t be the last: a whole bunch of nerds (Einstein being the most famous) came out of the woodwork shortly after to make the case that things we’d thought were waves were also actually made up of discrete particles.


Even worse, a different set of nerds came out and showed that things we’d thought were particles could, under the right conditions, behave like waves. A mathematical scramble ensued, as people rushed to reconcile which things were “waves” and which things were “particles.”


The whole situation was very confusing, and it took a good two or three decades before the dust finally settled and the sun rose on a shoddy collage of great ideas and ridiculous guesswork that we might call “quantum mechanics 1.0.”


Like a top-selling brand of cough syrup, it left a bad taste in a lot of people’s mouths, but it worked reasonably well: it could explain the ultraviolet catastrophe and could make predictions about things like the mass-to-charge ratio of fundamental particles to a ridiculous level of precision.


But something still wasn’t quite right.


Quantum mechanics 1.0 threatened a fundamental assumption of the Newtonian picture: the idea that it’s even meaningful to tell stories about unobserved systems.


In Newton’s world, if you put an atom in one corner of a container and walked away, you could be pretty sure that it would still be exactly where you left it when you came back. And that meant that you could tell a consistent (but pretty boring) story about what that atom was up to while you were away.


Quantum mechanics 1.0 hinted that the stories we told ourselves about unobserved atoms could never be more than a comforting fiction. In reality, quantum theory showed that it wasn’t physically possible for your atom to just “sit still” while you were away, and even worse, that it also wasn’t possible to tell a single story about what the atom was up to between the time you left it in the container and the time you returned to look at it. From that perspective, the moment of “observation” was a rare flicker of consistency in the otherwise incoherent and jumbled history of the universe.


The idea that atoms might behave differently when they’re being observed than when they aren’t raised some questions. How could a peanut or a particle possibly know that it’s being watched? Also, what counts as an “observer”? What counts as an “observation”? Do some things have observer powers while others do not? Does observation have something to do with consciousness?


Some people took those questions seriously, and others decided that quantum mechanics 1.0 was a raging dumpster fire badly in need of an overhaul.


Either way, the advent of quantum mechanics threw thousands of years of increasing philosophical confidence into the air. We’d taken centuries to let go of animism and polytheism and then to marginalize the one deity we were left with. Humans had moved from being one with nature, to being one with God, to being a soulless clump of atoms held together by natural laws that didn’t seem to care about us at all.


The quantum revolution forced us to look at the world anew. Everything from animism to soulless determinism was now on the table again, along with entirely new possibilities that we’d never thought of before. Parallel universes, universal consciousnesses, mind/body dualism—all of these were on the menu.


This book is about that very menu, and what it means for us—you, me, and the rest of humanity. But it’s also about the researchers, the grifters, and the academic industry that shape that menu and determine what you and I come to believe about ourselves and our place in the universe.


I don’t mean to hype this up too much, but the stakes are high, so we’d best not screw this up. These are the kinds of ideas that shape our sense of self and, in the long run, determine what kind of society we decide to build.


And they’re fun to talk about at parties, too.
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