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Stranger in the Mirror





Introduction
Theseus’s Paradox



I used to subscribe to People.
Then I switched to Us.
Now I just read Self.


—My friend Lenny


I love hearing people talk about their ‘real’ selves. I still remember my first girlfriend, the seemingly perfect Natalie Duberman,1 spooking me with the warning: ‘Be careful. You don’t know the real me.’ Was she a werewolf? Could she be in the witness protection program? No, Natalie explained, ‘It’s just that I’m not this nice with guys I like.’ She went on to detail how insecure, jealous, and passive-aggressive she had been with her first two boyfriends. I wondered what it would take for this new version of Natalie, the one I knew, to assume the mantle of ‘the real Natalie’? What if we were together for a year and, during that time, she never once became insecure, jealous, or passive-aggressive toward me? What if it stayed that way for ten years? How would she decide when the new Natalie qualified as the real one?2


Then there is my friend Lenny, who utilizes an infuriating twist on Natalie’s warning. When Lenny acts badly – which, incidentally, is more or less constantly – he explains it away by saying, ‘Forgive me. I’m just not myself today.’ Really? Who are you, then? Because I’d like to know the name of the guy I’m thinking about punching in the nose right now. And when do you expect your real self to return? I’d like to lodge a complaint with him.


And then there is the issue of myself. How will I be remembered when I die? Will there be an iconic Bob Levine – the guy who looked the way I did at some flattering moment when I was twenty-one, or when I was forty-one – who somehow stood out in peoples’ memories? Or will it be some kind of average me, as if all the people I’ve been were thrown into a blender? One thing I know for sure is that when my loved ones are asked what Bob Levine was truly like, no two accounts will be the same. For one thing, each person will have known me at different times in different situations. None of them, certainly, are going to lay out the only accurate description, which would be to detail every version of me that existed over my lifetime. No one would stick around to listen. I know I wouldn’t.


We tell ourselves that we – our ‘selves’ – are coherent entities. We imagine a thing that we can neatly label and point to as if it were a sculpture sitting on a shelf. But it is just a story we write – or, more precisely, are constantly rewriting. The image we have of the person we are is, in fact, a never-ending narrative in which we do our best to connect all the iterations of ourselves – bodies, minds, and personae – to who we feel like at the particular moment. We filter, distort, and weave the images together as best we can. When the story works, it enables us to think of ourselves as one person. It creates a sense of unity and continuity.


But good storytelling should not be confused with accurate reporting. The self is not a thing. We are, in fact, ultimately indescribable. Always. This holds true for every aspect of our self, from the nuts and bolts of our microbiology to the highest intellect of our minds. One moment my cells and organs work fine. A few hours of a stressful day later, I look and feel like Father Time. Twenty-five years after that I’ve turned into Father Time’s father. The social and psychological transformations are no less incessant. There is the me-as-professor doling out advice to a student. The next moment I’ve become me-as-father getting angry at my son. Next thing you know I’m acting sweet and ingratiating toward an old friend. I sometimes feel as if I’m watching a movie, wondering which version of myself is going to appear on screen.


Here is another thought to consider: If you live long enough, almost every particle in your body will be replaced by a new one. The average life span of most human cells is estimated to be less than ten years. As old cells die, new ones are created.3 We go through some types like used Kleenex. The cells lining our stomach last five days. Red blood cells wear out about every 120 days. The entire human liver gets replaced every three hundred to five hundred days. Our skeleton is replaced about every ten years. It was once assumed that neurons were the single exemption to the replacement pattern, but we now know even this isn’t always the case. For example, neurons in the hippocampus, where our memories of faces and places are recorded, die out after an average of twenty to thirty years; it is estimated that we grow 1,400 or so new hippocampal neurons each day. All told, about 98 percent of the atoms in the body are replaced annually. Only the DNA gets passed on.4


This turnover recalls the ancient paradox of Theseus’s ship. According to the Greek legend, Theseus owned a ship that sailed for many years. The planks in the ship decayed over time and, as they did, each was meticulously replaced. Eventually, not a single original plank remained. The question: Did the Athenians still have the same ship that once belonged to Theseus? Later philosophers, notably Thomas Hobbes, added to the puzzle: What if you refurbished the old planks and used them to build a new ship? Which, if either, of the two ships – the old one with the new boards or the new one with the old boards – is the original vessel?5


Our bodies are a lot like the old Greek ship. Imagine that scientists found a way to transplant the cells of preserved bodies to living people. In order to prevent rejection, it would need to be a gradual procedure: 1 percent of your cells would be replaced each week for one hundred weeks. Let’s say I got to acquire the cells from my childhood hero Jackie Robinson. What would the transformation look like? After the first few transplants I would no doubt still be Bob Levine. After one hundred weeks, however, my cells would be totally Jackie Robinson. But what about the time in the middle? At week fifty would you say I was half Bob Levine and half Jackie Robinson? And what in the world would that mean? That I would now be half as good a base runner as the former Brooklyn Dodger?


And isn’t this what happens as we simply grow older? The body we have today and the one in our baby pictures have hardly a molecule in common. Is there a point where I would shift from one identity to the other? Because if there is, it means that one cell makes the difference between being me and not-me, which is absurd. Isn’t it?6


***


This book is a travelogue of a sort. The chapters that follow take us on an excursion through the landscape that defines the very fabric of our lives: the slippery, quirky, brilliantly creative and often downright ridiculous entity that we call our self. My own field of specialty is social psychology, a discipline that casts a wide net. We focus on both the individual and his or her social surroundings and, most tellingly, on the give and take between the two – what our founding father Kurt Lewin called the ‘life space’. It is a broad and dynamic approach that, I believe, provides a well-suited lens for our excursion. The pursuit of a better understanding of the self led me to work from an array of sciences, and the insights from these different perspectives turned out to be related to each other in ways I had not expected.


Prepare to cover a lot of ground. We will explore cutting-edge research, along with case studies and other insights, from experts across these many disciplines – from the so-called hard sciences like neurology and genetics to soft sciences like social psychology. We will also hear from artists and writers who target many of the same questions from a less systematic but often more provocative perspective. Some of the stops delve into facets of experience that are familiar to all of us. Others describe experiences that few of us will ever face. The latter are not intended as mere curiosities, although curious they certainly are. I believe these extremes offer perspectives we all can learn from. Pathologies enable description. Description enables possibilities.


Be warned up front that our journey never reaches a destination. It is, in this way, like trying to penetrate the essence of any complex geographic place. Think about a trip to, say, Paris. If you are a diligent tourist, you might walk the neighbourhoods, ride the metro, visit a few museums, sit around some cafés, and the like. If you’re lucky, you get to chat with some Parisians and perhaps some Algerian immigrants. Maybe you even get invited to stay with a friend for a few nights to experience ‘the real Paris’. You explore as many facets of the city as you can, and the more you do, the more you learn. But you will not find a nugget at the centre – just more facets. And if you visit a year later, everything has changed. Even the boundaries might have shifted. The real Paris? It might as well be the sign at the airport that reads ‘Bienvenue à Paris’. Then again, the airport is twenty-five kilometres outside the city.


So it will be with our exploration of the self. We will travel inside and outside, from the micro to the macro, from seemingly tangible physical organs to the invisible forces of collective behaviour, with plenty of stops in between. But don’t expect a singular, take home photo (dare I say selfie?) waiting at the end of the road. Our very identity, the conduit for everything we experience, turns out to be more like a city or a country than a thing. There must, we are convinced, be a there there. After all, every person is different from every other, just as ‘there is no place like Paris’. But capturing the totality of the person you call yourself, all at once, head on, is not to be. It is like trying to capture light or time. You can see reflections. But the whole is simply a story we weave to convince ourselves that the parts fit together. ‘Trying to define yourself is like trying to bite your own teeth,’ the philosopher Alan Watts once observed.7 To me, this doesn’t diminish the pursuit but is what makes it such a compelling journey. It is, in fact, my intention to not only demonstrate that our prey is beyond capture but to do this from as many perspectives as I can.


Much of what follows may at first seem to be anecdotal and idiosyncratic. But I hope to show that, taken together, the research and observations to be covered point to four overarching themes. First, the boundaries of the self are vague and arbitrary. Looking outward, there is not so much a line between ourselves and the outside as there is an ever-changing gray zone. Looking inward, we are, literally, part us, part other.


Second, we are more like a republic than an individual, a collection of the many, diverse, and sometimes adversarial. ‘I am large, I contain multitudes,’ Walt Whitman famously wrote.8 The great poet was right on more levels than he probably imagined. In the chapters that follow we see that the entities we call ‘my body’, ‘my brain’, and ‘my mind’ are, in fact, conglomerates. We consist of the many from the bottom up – from the biology of our chromosomes and cells to the underpinnings of our thoughts and our actions. And, we will see, our various selves often seem to have minds of their own. They can be self-centred, pigheaded, and poor listeners. Sometimes, in fact, they go to battle. One role subverts another role. The present self makes life unnecessarily difficult for its future self.


Third, we are malleable to the core. Everything about us, from our bodies to our neural circuitry to our personalities, is in perpetual flux. Change is our resting state. I hope to demonstrate how marvellously elastic we humans are, inside and outside, from situation to situation and, most curiously, from one time frame to another. It’s not a question of whether we are able to change. We are nothing but change. You’ve heard the old Taoist saying, ‘The only thing that is constant is change itself’. That is us.


To say that we lack a true self has a hollow ring to it. But the stories in this book are not meant to belittle. Rather, I hope to show, they reveal tremendous possibilities. This leads to a fourth theme: The very features of the self that can be so problematic – its arbitrary boundaries, multiplicity, and malleability – creates possibilities for change.


***


The questions we explore in the following chapters address fundamental human nature: Who are we? What does it mean to have a ‘self’? Where is the line between ourselves and everything else? Can we control the person we become? The questions are clear, but the answers are anything but.


Scientific knowledge has accumulated so rapidly in recent years that some contemporary scholars envision a time not so far away when science as we know it will have reached the end of its mission. Astronomers, for example, can now peer so far back in time that they can almost see – literally see – what the universe looked like at the moment of the big bang. Physicists are closing in on the tiniest particles that constitute matter. Biologists have mapped the entire human genome and are now well on their way to building genomes of life forms from scratch; designer organisms are just around the corner. And neuroscientists are mapping the structure and function of previously unimagined details in the brain so swiftly it’s hard to keep up. When it comes to the issues in this book, however, this ‘end of science’ eulogy is just chatter. In fact, it is the mystery of the self that makes it such a compelling subject. Even the questions it raises are ripe with opportunity.


‘How can it be that, of all things, one is this thing, so that one can say, astonishingly . . . “here I am”?’ the writer Rebecca Goldstein eloquently asked.9 But who is ‘this thing’? And exactly where is the ‘here’ that I might find it?


***


A note about the progression of the chapters: I’ve tried to move from the perspectives of the harder sciences to those of the softer ones – from neurology and biology to the social sciences, from our bodily selves to the self of personal experience. With that, let us begin, at the beginning, with the machine that runs the operation.
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The Brain


I used to think that the brain was the most wonderful organ in my body. Then I realized who was telling me this.


—Emo Philips, comedian


I was staring at a live brain. The occasion was a neurosurgery where I had been invited to observe the removal of a large tumour pressing on a patient’s right frontal lobe. Over the past two hours I had watched the surgeon make an incision into the man’s scalp, carefully fold over a patch of outer muscle, cut through a section of the skull, followed by the protective dura mater and bits and pieces of the other protective membranes. Finally, there it was: a moist, throbbing, living brain.


The opportunity grew out of a conversation with my colleague Tom Breen, who has been a professor of physiological psychology for more than forty years. I had told Tom that I was beginning a book on the psychology of the self. ‘If you’re going to study what it feels like to be a person,’ he advised me, ‘you need to start at the beginning. You need to meet the organ that drives the whole routine in the flesh.’ And in the flesh this certainly was. I’ve taken more than my share of biology courses, but this was something else entirely. Never in my life had I been so intimate with anything so vital – so much, in fact, that it felt almost voyeuristic. Could anything be more naked? I was leering at the inside of a psyche.


The object in front of me looked, technically, much like the pictures in my anatomy books. This live version, however, was more vibrant and more interesting, even beautiful. Kalmon Post, who is chairman emeritus of the department of neurosurgery at Mt. Sinai Hospital in New York City and the surgeon I was observing in action, is not a man prone to hyperbole. You wouldn’t know it, however, by how he describes a living brain. ‘It’s incredible,’ he says. ‘When you look at the brain, especially when you’re operating with a microscope, it’s a spectacularly beautiful thing to see. When you’re outside of the brain, looking at the blood vessels and the nerves, when you see the complexity and think about what it is doing, it’s awesome. You know how in some scary, sci-fi movies they like to show the brain dramatically pulsating. That’s really how it is. It’s pulsating in your operating room. It really is awesome.’10


At first, the magnitude of what I was seeing felt enormously exciting. This was the home of an entire human consciousness. Then the questions arose. Could this three-pound piece of meat really be what drives an entire human being? This was someone’s innermost mental engine? I kept moving around and squinting inside the crevices, trying to find something, anything, I could relate to as human about the object. Other than the throbbing arteries, it looked to me like a slimy arts and crafts project, maybe a clay sculpture waiting to go into the kiln. This nebulous object was at the centre of life itself? I’ve heard people compare the brain to a cauliflower, but, sorry, I couldn’t picture it in any greengrocer’s I’ve been to. This was a piece of meat; if it was in any store, it should be a butcher’s shop. But a human mind? It was hard to make sense of.


I thought of the people whom I’ve loved and the ones I’ve hated, or feared, or stood in awe of. I think of my wife and children, my mother and father, my first girlfriend whom I wanted so badly to love me, my first coach whose every word I clung to. Has all this sound and fury been about nothing more than brain matter wrapped in skin? We speak to their faces, the outer wrapping, trusting with all our might that a real person is hidden inside. But any neurologist will tell you there is nothing behind those faces except amorphous tissue. Francis Crick, the co-discoverer of the structure of DNA, calls it the ‘the astonishing hypothesis’, the realisation that ‘ “You”, your joys and your sorrows, your memories and your ambitions, your sense of personal identity and free will, are in fact no more than the behaviour of a vast assembly of nerve cells and their associated molecules. As Lewis Carroll’s Alice might have phrased it: “You’re nothing but a pack of neurons.”’11


I haven’t looked at a human being the same way since that day. If I talk to a person long enough, there comes a disorienting moment when I begin questioning what I’m talking to. I don’t mean exactly who I’m talking to. I know there’s a person in front of me. My problem is figuring out where, specifically, I should be looking to find that person. I know I’m supposed to focus on the eyes. But I also know it makes as much sense to believe there is a personality in a cornea as to think there is a personality in the sweat on his skin or the makeup on her nose. Milan Kundera put it nicely in his novel Immortality. The human face ‘reflects neither character nor soul, nor what we call the self. The face is only the serial number of a specimen’.12


But where else should I look? How does a social being carry on without clinging to some belief, no matter how claptrap, that the face we see reflects the mind within? We talk about the eyes being the windows to the soul or the mirrors of the soul or whatever rigmarole we can conjure to connect what we see on the outside of people with what we imagine to be the habitat of their selves. It is hard to say exactly what we think we are seeing through those windows or in those mirrors. When you look at the smile on your friend’s face, are you imagining there is an actual smile inside his skull? It is unlikely you’re envisioning endorphins or neural circuitry. So what are you picturing on the inside? Precisely what it is seems less important than believing it just is. Kundera again puts it well: ‘Without the faith that our face expresses our self, without that basic illusion, that arch-illusion, we cannot live or at least we cannot take life seriously.’


One thing is clear: If you were to pull off a person’s face or open his or her skull to look inside, the only significant object you would find is that very brain. Is that the mind I’m talking to? When I picture that person’s brain, however, it makes me want to giggle. Am I trying to communicate with a slippery heap of tissue? ‘When we see the brain, we realise that we are, at one level, no more than meat: and, on another, no more than fiction,’ the British neuropsychologist Paul Broks observed.13 Meat and fiction?


When railroad trains first appeared in the American West, many native ‘Indians’ were mystified about what made them run. After considering the possibilities, they concluded there must be horses in the engines. Imagine their surprise when they looked into the engine and discovered nothing but slabs of metal and pools of oil. I felt the same way when I looked at that human brain. Surely there is something more than this to who we are. So, like all the mind-body dualists before me, I resolve my confusion by conjuring the existence of something called a mind that must be mysteriously hidden in the machine. But I have no more evidence for this than the Indians did for their engine-horses. The British philosopher Gilbert Ryle called this way of thinking ‘the dogma of the Ghost in the Machine’.14 Ghosts, horses, selves. Whatever.


***


In December 2008, a woman – call her Patient T – who had been horribly disfigured underwent the first near-total face transplant in the United States. Completely altering one’s appearance obviously has a radical impact on one’s self-image. But would anyone question that T remained, deep down, the same person afterwards? T knew she was still T, and all who met her, after their initial shock, no doubt continued to think of her as basically the same old T, just in different packaging. If the accident did change T profoundly – perhaps she became chronically melancholy or fatalistic – people might say something like, ‘T isn’t the same person.’ But what they really meant was that T had changed, not that she was no longer T.


What would you say, however, if T had undergone a brain transplant? It’s an odd question, I know, but I’m not the first one to consider it. In an unusual survey conducted by the Kaiser Permanente Medical Center, people were asked if they would be ‘willing to have [their] brain removed and replaced with another one if [they] had terminal brain cancer and transplant surgery was possible’. Forty percent of those questioned said yes, they would opt for the transplant.15 This is, of course, a hypothetical question for the time being. But it may not be for long. Partially successful transplants of the sort have already been performed on monkeys. In fact, Robert White, a professor of neurosurgery at Case Western Reserve University School of Medicine, has successfully transplanted the entire head of a monkey onto another monkey’s body. The recipient monkey not only survived for some time after the operation but was able to smell, taste, hear, and see the world around it.16 What if T had that transplant? Would she seamlessly shift into the identity of the donor? Would there be remnants of her old self? Would T’s old self remain in command? Defy common sense and take possession of the new brain? Is there a ghost in the machine?


The philosopher Derek Parfit has asked an even stranger question.17 Imagine that you and your two brothers, who are identical triplets, are in a terrible car accident. Your body is destroyed but, miraculously, your brain remains intact. Your brothers suffer the opposite fate: Their bodies are fine but their brains are destroyed. Let’s also imagine that the two hemispheres of your brain happen to be functional duplicates. A brilliant neurosurgeon is able to remove your brain and successfully transplant one hemisphere to each of your brothers. (It is, in fact, possible to survive with a single brain hemisphere, as we will see in the next chapter.) Have you survived? If so, are there two you’s? And does this mean there were two you’s all along? Or, are there now two half-you’s? Say one of your brothers dies during surgery. Would that mean only half of you has survived? What is a half self?


Okay, enough of the Frankenstein shtick. Let’s try a more manageable thought experiment. What if we could cut and paste elements to a brain? Consider memory. If you lost your entire memory, as in severe Alzheimer’s disease, would you still be you? Certainly, we can agree, you wouldn’t know you were you. But what if it happened piecemeal – one memory at a time? Doing this, I might add, may soon be very possible. Recent research indicates that the control of specific memories are not as far off as you might think. A team of scientists at the SUNY Downstate Medical Center in Brooklyn recently discovered that it is possible to permanently erase individual memories in monkeys by interfering with a specific molecule (PKMzeta) in the brain. All it took was a single dose of an experimental chemical (ZIP) to ‘areas of the brain critical for holding specific types of memory, like emotional associations, spatial knowledge or motor skills.’ The injection of a single chemical and, pfft, a memory is gone.18


Imagine, then, that we could add or remove chemicals controlling particular types of memories. Perhaps, say, you had an accident that required all your motor memories to be replaced? If the donor’s memories transferred properly, you would now find yourself able to make movements you never could before. Maybe you would be able to ride a bike for the first time in your life or could break eighty on the golf course. Of course, you also would lose some skills. Perhaps you could no longer swim or even hammer a nail. It would be strange, to be sure. Your essential identity, however, would no doubt remain intact. But say, now, you also received a transplant for your memories of smells. Afterwards, when you think back to being a child in your mother’s arms you find yourself imagining the scent of someone else’s mother. Then, say, your visual memories get replaced. Then your verbal memories. At what point are you no longer you? Is there such a thing as a half you? A hybrid you? When does the self become other? Or nothing?


***


Let us assume our minds really are nothing more than a property of physical tissue. Exactly where in that tissue, then, should I search? If I close my eyes and try to mentally locate the centre of my mind, I imagine it to be somewhere in the top, front of my skull, just behind my eyes. But when I try to home in more specifically, the epicentre gets fuzzier and fuzzier. If I look too hard, in fact, I lose track of what I was looking for. I feel caught in a surreal offshoot of Heisenberg’s uncertainty principle whereby it’s said that ‘If you’re doing something you have to concentrate on you can’t also be thinking about doing it, and if you’re thinking about doing it then you can’t actually be doing it’.19 Here’s what I do know: My mind is incapable of locating itself.


Perhaps I’m looking in the wrong place altogether. For most of recorded history you would have been laughed at – if you weren’t burned or beheaded, that is – to suggest that the brain had much to do with higher human functions. Four thousand years ago, the ancient Egyptians were convinced that the heart, not the brain, was where you found the essence of the human being. When preparing a body for burial, Egyptian priests ‘snaked a hook up the nose of the cadaver … [and] fished out the brain shred by shred until the brain was empty, and then packed the empty space with a cloth,’ Carl Zimmer writes in his book, Soul Made Flesh. The heart, on the other hand, was meticulously preserved in the body. ‘The ibis-headed god, Thoth, would then ask the heart forty questions about the life of its owner. If the heart proved to be heavy with guilt, the deceased would be fed to the Devourer. If the heart was free of sin, the deceased would go to heaven,’ Zimmer explains. The brain? It got tossed in the bin.20


Aristotle pretty much agreed, Zimmer goes on to explain. The great philosopher took a more systematic approach than the Egyptians to understanding the mind. After adding up the evidence, however, he came to the same conclusion: The heart had to be the core of the mind. To begin with, it made geographic sense. The heart was close to the centre of the body. If the brain was in charge, why would God house it so far on the periphery? Aristotle didn’t toss his opinions around frivolously. He conducted an ambitious program of human and animal dissections, leading many to call him the first biologist. When he dissected stillborn babies, the first organ he saw taking shape in the embryo was the heart, which, he was convinced, is precisely what you would expect from the most important organ. It seemed especially logical that the heart was the centre of feelings, since you could literally feel it beating. The next time you hear someone say they have a broken heart, or they feel heartsick or disheartened, think Aristotle. Then there was the matter of heat. Aristotle believed that heat was connected to intelligence. The warmer the animal, the smarter it was. And the Greeks believed the heart was the source of a body’s heat. The main contribution of the brain was to prevent the heart from overheating. The big brains of humans are not the source of their intelligence, Aristotle argued, but vice versa: our hearts produce the most heat, which means they need the biggest cooling system,’ Zimmer explains.21


Henry More, an influential philosopher and theologian in the 1660s, captured history’s opinion of the brain: ‘This lax pith or marrow in man’s head shows no more capacity for thought than a cake of suet or a bowl of curds.’22 To be honest, I have no idea what suet is. But I’m pretty sure Mr. More was describing what I was feeling when I peered into a brain in that Mt. Sinai Hospital operating theatre. Could anyone really believe, More added, that this ‘watery, structureless substance’ contained our humanity?


Thanks to more sophisticated understanding of the nervous system, we now take it for granted that the brain is the nucleus of the mind. The assumption is so well grounded that ‘brain dead’ has become the usual criterion for distinguishing life from non-life. The brain is the machine that drives our sensations and emotions, our thoughts and memories, and those strange phenomena we call consciousness and awareness. We know that a functioning brain is necessary for these experiences.


But where and how all this happens remains an even greater mystery. In the past two decades, neurobiologists have made enormous advances in mapping the circuitry that underlies the self. But what they have found is no less complicated and confusing than what we envision in our own meditations. If you hook people up to an fMRI and ask them to think about their selves, areas all around the brain are prone to light up, especially in a group called the cortical midline structures, which run all the way from the centre of the brain to the frontal lobes near our foreheads. But no particular area, in isolation, can account for the experience of having a self. To further muddy the map, the pattern of brain areas that light up when people think about themselves constantly changes. You will not find consciousness in a single neuron, or even in a complex structure like the spinal cord. If the self does have a physical home, it appears to be in forever changing neural connections. This is one slippery animal.23


***


It would be presumptuous to criticize anyone’s theory of the mind: what it is, how it works, where it comes from. The only thing I’m sure of is that none of us – scientists, philosophers, religious scholars, shamans, and everyone else who thinks about these matters – have irrefutable answers to the big questions. Is it anything more than an emergent property of our neural circuitry? What is consciousness? What is the self? Does all human experience boil down to the mass of meat inside our skulls? And if not, where else should we be looking? Perhaps someday we will have satisfying answers to these questions. Or maybe we won’t. All I know is that, for now, we are all dancing in the dark.


One thing I’ve learned is you won’t get your answers by looking at a brain – at least not with today’s scientific toolkit. Any surgeon who has probed behind the mask will tell you that what I saw in the operating room is all that he or she has ever seen. It’s tissue, just tissue. Paul Broks, who has been studying these matters for more than twenty-five years, put it well: ‘Where is the mind in this tangled wood of neurons and nerve fibres? It isn’t anywhere. And the self? What did you expect? A genie in a bottle?’24


Don’t get me wrong. I intend no disrespect for this magnificent organ. The more we learn about the brain, the clearer it becomes that it is a machine without equal, an astonishingly intricate, efficient, and powerful web of elements that communicate within and without at breathtaking speed and with astounding ingenuity. There are estimated to be one hundred billion cells – called neurons and glia – in our brains. Individually, neurons are fairly straightforward biological structures. They typically comprise a cell body, dendrites, and an axon. But each of these cells is mind-bogglingly complicated, containing not only our entire genome but billions of molecules that are themselves woven into intricate patterns.


These are massive power plants. Electrical impulses fire at a rate of ‘up to hundreds of times per second’, observed neuroscientist David Eagleman. ‘If you represented each of these trillions and trillions of pulses in your brain by a single photon of light, the combined output would be blinding.’25 And every time a neuron fires, it influences whether, how, and in which direction its neighbours fire, and so on down the line. Networked together, they emerge as complex communities. Each neuron is linked to roughly ten thousand other neurons, many of which are a good distance away. The possible connections are so enormous that they challenge linguistic description. It has been calculated that, if you add up the potential combinations and permutations within the network, the total exceeds the number of elementary particles in the universe.26


This magnificent creation is also a workhorse. Remember the old playground adage that you use only 10 percent of your brain? We now know this is nonsense. Functional brain imaging studies have yet to find any so-called silent areas – nonfunctional sectors that never light up. ‘You can delete the 10 percent fallacy from your brain and use the room for something else,’ as neurosurgeon and science writer Katrina Firlik puts it.27 And it performs so efficiently. ‘Although the brain accounts for less than 2% of a person’s weight, it consumes 20% of the body’s energy,’ neurologist Daniel Drubach observes. That is one-fifth of what it takes to run the incandescent bulb in my reading lamp. Who’d have thought? The brain is even a state-of-the-art energy saver.28


We sometimes speak of the brain as a supersophisticated computer, but that is an insult to its – um, how else to put it? – to its intelligence. The brain reacts and accommodates, assimilates and extrapolates, responds to the past and prepares for the future. One of the most exciting new discoveries in neuroscience concerns the plasticity of the brain. We used to think that the brain’s structure is fully and permanently formed by the time a person reaches early adulthood. We now know that it is anything but. Study after study has demonstrated that the brain not only reacts to new experiences but that it reconstructs its fundamental physiology to meet these challenges. It creates new neural pathways and synapses, or modifies existing ones, in order to learn new information, create new memories, and prepare for what is to come. It is what scientists now refer to as ‘neuroplasticity.’29


Consider what happens when a part gets broken. Say a person suffers damage to a small area of the brain responsible for speech production (namely, Broca’s area in the left frontal lobe) or even loses the functioning of an entire half of the brain after a stroke. The brain, given enough time, is capable of remarkable feats of self-repair. It will try to fix the damaged neurons or to generate new replacement neurons in a process called neurogenesis. And if these blue-collar repairs don’t succeed, it may reprogram its entire circuitry. Or it might reassign the damaged functions to healthy areas of the brain that had no previous experience with these functions. There are cases of people born with half a brain that wires itself to work as a whole one.30


Think about this: The human brain can literally change itself. How can a machine be so labyrinthine and yet so flexible? I challenge you to find a computer that can fix itself when whole parts break down. Try removing half the insides of your laptop and see what happens when you try to turn it on. Dr. Post, the brain surgeon I observed, says this changeability is one of the challenges in his work that people forget about. ‘The brain isn’t holding still for you right then and there. Things are moving all of the time. You’re operating on a moving target.’ When we were back in his office, Dr. Post told me a joke about a heart surgeon who takes his car to a garage to have it repaired. The mechanic, a former patient, fixes the car. When he hands the surgeon the bill, he asks a question: ‘Why do you get paid so much more for your work than I do for mine?’ ‘I’ll tell you what,’ the surgeon answers. ‘I’ll pay you what they pay me if you fix my car while it’s running.’ This brain is one active machine.


***


But, no matter how remarkable it may be, it is hard to fathom how a brain transmutes into the experience of a self. The brain is a thing. You can touch it. The self is ethereal. We imagine there is a myself and a yourself, a you and a me, as if they were entities we could buy and sell. But they are apparitions. Try to pin yourself down and you discover a ghost – in fact lots of them. The self is a mental creation, a story we tell ourselves. It is both a work of genius and everlastingly fragile.


‘The brain is ultimately just a big lump of atoms strung together in a particular configuration, no different in this sense from a teakettle or a crown of broccoli,’ science writer Steven Johnson observed.31 So how is it that we are conscious of our selves but the teakettle and broccoli are not? Forget about the why questions – why we, in this world, in this universe exist – that religions are trying to answer. We have barely begun to understand how the awareness of a self can possibly happen.


Dr. Post has been studying brains for more than a half century. He is now widely recognized as one of the preeminent neurosurgeons in the world, and it is doubtful that anyone knows more about brain anatomy than he does. I asked Dr. Post what he has learned about the human mind after all these years of work. ‘I have the same awe now that I had in the beginning, maybe even more,’ he said. ‘Sometimes I look at this dead organ in the laboratory and wonder “How the hell did this function? How did it do all of those mysterious things? How does it know? How does it know?” I have no answers. I don’t understand it any more now than I did when I was a first-year medical student in an anatomy lab in 1963.’32


When I reported back to my colleague Tom Breen, the psycho-physiologist who originally suggested I begin my research with the brain, he asked if it had been a waste of my time. ‘I guess you didn’t get the answers you were hoping for,’ he said. On the contrary, I told him, I couldn’t be more satisfied. How boring to think the secrets of the self can be reduced to organic brain tissue. I, for one, would find it claustrophobic. I prefer to believe that who we are has as much to do with our relationship to the world around us as with the anatomical tissue inside our skull. Because if it does, our lives take on so many more possibilities. To me, it is this malleability of the self – its multiplicity and plasticity – that makes existence so astonishing.
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Two Brains, One Person


Let not thy left hand know
What thy right hand doest.


—Matthew 6:3


I spent many years as a wannabe artist. No matter how much I accomplished in the university world, my sixties-hippie heart of hearts nagged me to do something truly creative. And it wouldn’t be enough to just splash around abstract patterns like any old shoot-from-the-hip, self-ordained artist. I wanted – and I know this sounds lame in the art world – to draw realistically. But, alas, no matter whether it was in black and white or colour, two- or three-dimensions, whether I used a pencil, a brush or a palette knife, everything I tried looked like a claymation cartoon. To be honest, not even that.


More than anything I wanted to draw people, particularly faces. But as it is for most failed art wannabes, these seemed to be the hardest of all. I really tried. I studied anatomy. I bought books on how to draw a head. (‘Begin with a ball. Drop a line from mid-forehead to the chin. “Slice off” a circle at the side of the head, and from the front of this circle, curve a line down to the chin. Complete the plane of the face with a line on the other side. Now add the jawline,’ one directed.) I memorized ideal proportions – the eyes are usually midway between the top and bottom of the head, the nose is one-third up from the bottom, the outside edge of the nostrils is almost directly below the inside edge of the eyes, and so on. I diligently practised drawing noses, lips, hair, and eyes. But it hardly mattered. When I tried a portrait of a real person, it still came out like an etch-a-sketch on a police photo-fit pad.


On my thirty-sixth birthday, I signed up for a drawing course with Maxine Olsen, an artist I admired who at the time was painting largerthanlife, superrealist oil portraits.33 I was attracted by the startling nuances in her paintings. They were like painterly photographs that looked too realistic to be photographs. I told her I wanted to be a real artist and asked if she could please teach me how to draw people. ‘I don’t know what to tell you about the artist bit,’ I now recall her words. ‘I’m not even sure what that means. But learning to accurately draw people, or anything else that’s in front of you, is a lot easier than you think.’


The worst thing I could do, she explained, was to try to draw ‘a nose’ or ‘a face’ or ‘a whatever.’ Drawing is about seeing. You need to concentrate on every minute nook, cranny, twist, and turn, observing millimetre by millimetre. It doesn’t matter whether it’s a nose or a tree or a car. The trick, if you can call it that, is to notice every speck of every line, every subtle change in shape, brightness, and colour. The skill of drawing isn’t lodged in your hands. It doesn’t matter if you can’t draw a straight line. In his classic book, The Natural Way to Draw, the art teacher Kimon Nicolaides writes that drawing ‘has nothing to do with artifice or technique. It has nothing to do with aesthetics or conception. It has only to do with the act of correct observation.’34


It helps to not think about names and labels, Olsen taught me. Otherwise, you get caught up in what something is supposed to look like instead of seeing what it actually looks like. If you try to make it look like a nose, you’ll end up drawing a symbol of a nose instead of the real thing. Labels lead to stereotypes and stereotypes create expectations. That rang a bell with me. It is a principle I also teach in my social psychology courses. ‘Seeing is forgetting the name of the thing one sees,’ to quote the title of Lawrence Wechsler’s biography of the influential artist Robert Irwin.35 Try to conjure up an image of a ‘typical’ face. There’s no such thing. We can only visualize individual faces – because there only are individual faces.


You have to turn off thinking when you draw. It’s a lot like meditation. Quiet your mind. No preconceptions. No expectations. Learn to be fully present. Practise focused concentration. Olsen recalled one of her own teachers who had made the students in her class mark out a one inch square area of dirt and to then draw everything in it for an entire hour. Most were bored after a few minutes, but the instructor ordered them to keep at it for the rest of the hour. The longer they stared, the more they saw and this continued through the end of the hour. ‘That’s what I mean by really seeing,’ Olsen said.


My particular problem, she explained, was an unfortunate byproduct of what I did well. ‘You’re a cerebral kind of guy,’ she said. ‘You’re good with words and logic.’ These were exactly the skills I needed to be a good professor, but they were terrible for drawing. As another artist friend, the gifted sculptor Chris Sorensen, elegantly put it, ‘Your theories can’t see for shit.’ But my cerebral self didn’t want to accept this. It was arrogant. It couldn’t get through its brilliant skull that it was an idiot when it came to drawing. ‘The smart way to draw is to think like a moron,’ Sorensen told me. I hereby pronounce this ‘The Chris Sorensen Theory of Creativity’: Sometimes the smartest thing you can do is make yourself stupid.


***


I had my diagnosis. Now for the treatment. For this, I – the psychology professor – was offered a lesson in applied brain anatomy.


‘You have to learn to fool your brain,’ Olsen said. She referred to a book called Drawing on the Right Side of the Brain: A Course in Enhancing Creativity and Artistic Confidence, by art professor Betty Edwards.36 The title appealed to me, starting with the scientific hook and ending with that last euphemism about ‘enhancing . . . artistic confidence.’ This, I thought, was a book for overeducated intellectuals who are artistic fiascos. In other words, for people like me. Humans, Edwards explained, have two different and sometimes conflicting modes of knowing, different modes of information processing. We have an ‘L-mode,’ which is verbal, rational, symbolic, and analytic. And we have an ‘R-mode,’ which is nonverbal, intuitive, concrete, and time-oblivious. The two modes, she said, are housed in different hemispheres of the brain: The L is associated with the left hemisphere and the R with the right hemisphere – a physiological distinction we will get to soon. The student who lacks artistic confidence needs to shift from L-mode to R-mode. Edwards had designed a number of exercises to force that shift.


The first one I tried was an upside-down drawing. Our task was to copy a remarkable line drawing of Igor Stravinsky by Picasso. The portrait is composed of dozens of unique, intricately curving lines that intersect in complicated patterns. Taken together, they somehow add up to a dynamic, unmistakable likeness of the great composer. When I looked at the portrait right-side up, the assignment appeared well beyond my capabilities.


Edwards’s instructions were to turn the drawing upside down and then copy it as it appeared. My drawing of Stravinsky, in other words, would also be upside down. We were to work on our drawings for at least thirty consecutive minutes. It was important, Edwards instructed, not to turn our drawings right side up until we were finished. Before beginning, we were to remove or cover any watches or other timepieces and to set an alarm for the duration of the drawing. Doing this would help us forget about ‘keeping time’, which is a decidedly L-mode activity.


The reasoning behind the exercise was that, seen upside down, nothing in the portrait would be easily recognizable. Turn any photo or drawing of a face upside down and you will see this is true. Even previously familiar faces now look unfamiliar. You are forced to ‘forget the name of the thing you see’ because everything now looks like abstract lines and shapes. As Edwards explains it, the left hemisphere is now forced to surrender and it relinquishes the task to its ‘dumb partner’, the right hemisphere. Chris Sorensen got it right. Out with the L-mode, in with the R.


I set my alarm, flipped Picasso’s portrait upside down, and went at it. It was confusing for a few moments but, sure enough, the ‘switch’ kicked in quickly. I found myself simply looking at a lot of lines, shapes, and angles. It was easy to take them in one at a time and to track how they fit together. I started following how the lines connected, where one ended and the next one started, their relation to the edges of the paper, and their angles on the paper and in relation to each other. Taken one at a time, the individual lines were easy to copy.


It was a hypnotic experience, like getting lost in a seductive puzzle. I’d copy a line, connect it to the next line, and the next, getting lost in how everything fitted nimbly together. Then I’d check to make sure the lines were properly positioned in relation to each other and to the edges of the paper. I forgot I was working on a drawing and was surprised when my alarm went off. I sat back and looked at the two upside-down drawings. A few of my lines were obviously out of position, so I kept at it a while longer. When I was reasonably satisfied, I flipped both drawings right side up. To my astonishment – and I say this with no hyperbole – it was by far the best drawing I had ever done.


There were several other exercises. One, known as ‘pure’ contour drawing, was a lesson in raw observation. We were told to move our eyes along the edge (that is, contour) of an object as slowly (‘millimetre by millimetre’) and precisely as possible, while simultaneously recording every nook and cranny we observed in an uninterrupted line on a piece of paper. The key, however, was to never once look down at your drawing while it was in progress. One’s eyes were to remain fixed on the object’s contour throughout. As a result, I was seeing nameless curves and wiggles. I chose to draw my left hand – an awfully challenging shape, I thought – and this one, too, turned out ridiculously better than anything I had done before.


In another exercise, a ‘negative space’ drawing, I drew the spaces surrounding an object rather than the object itself. Instead of drawing the shape of a body standing in a doorway, for example, I drew the spaces between the rectangle of the doorway and the edges of the body. We can’t put names or labels on these nebulous forms, so, once again, there was the switch into R-mode. Chalk up another triumph.


***


Artwise, my lessons were an unqualified success. They taught me what’s referred to in art-speak as ‘the artist’s way of seeing’. Over time I’ve learned to use this skill to create my own visual creations. I can’t vouch for the quality of my work, but I do know this creative outlet has become a very important part of my life. But there was something more remarkable here than learning how to draw. It was the process I used. I’d achieved my goal by pitting one side of my brain against the other. I couldn’t will myself to draw. But I could trick my brain into letting me draw. Crazier yet, the side of me that planned the strategy – the so-called L-mode thinker – represented the same side of the brain that I wanted to subdue.
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