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introduction



Within seconds, my entire field of view became engulfed by dark, swirling smoke. The space around me fractured into a thousand hexagons and shattered. The speed with which this happened left no time to regret the situation I had gotten myself into. As I was sucked into a black hole, my last thought was that with the dying of the light, I too would die. And I did.


I ceased to exist in any recognizable way, shape, or form. No more Christof, no more ego, no more self; no memories, dreams, desires, hopes, fears—everything personal was stripped away. Nothing was left but a nonself: this remaining essence wasn’t man, woman, child, animal, spirit, or anything else; it didn’t want anything, expect anything, think anything, remember anything, dread anything.


But it experienced. Did it ever.


It saw a point of cold white light of unbearable intensity, unable even to conceive of looking away, as there was no “away from.” There was no left or right, up or down, front or back, far away or close by. There wasn’t a black canvas upon which the light existed, as there was no space. There were no other attributes: no color, no motion, no texture, no sound or silence, no smell, no body, no pleasure, no pain. What there was, was a timeless universe convulsed to a blazing, icy light. That and a profound feeling of both terror and ecstasy, the awfulness of pure experience lasting indefinitely—for there was no perception of time. The experience wasn’t brief or long. It simply was.


The remnant of my shattered mind perceived the sublime, the burning furnace of being.


I took a crucial insight from this experience concerning what is. Science explains the world of matter and energy, atoms and galaxies, using a handful of laws of physics and chemistry, supplemented, when dealing with the organic, by the idea of evolution by natural selection. This stance has served humanity extremely well in explaining the cosmos at large, its denizens and how they came to be. Extending this spectacular home run, science tries to retrofit the “subjective” world of experiences onto this “objective” world. That is, without adding anything else to its worldview, it wants to explicate consciousness as arising out of the mindless actions of a gazillion molecules. It is here, however, that science runs into metaphysical difficulties.


Indeed, this approach has it backward. Primacy goes to consciousness, not to the objective world. For me, in that timeless moment, there was no world, no body, no thing. What remained of my naked mind had left the gravitational field of the self, the force field inside which we live our entire lives. At that point, this experience was my only reality, just as it is now, the only reality I am directly acquainted with. Everything else follows from there, including the realist assumption of the existence of objects, out “there,” independent of my experiencing them.


The ancient Greeks called the center of their world, the oracle at Delphi, the omphalos, or navel; for Judaism, the omphalos is the Temple Mount; for Christians, it is the nearby Church of the Holy Sepulchre. My omphalos is consciousness, the starting point from which I abduce everything else. Consciousness in the sense of having experiences such as boredom, a full belly, or terror.


As any story should, this book starts at the beginning, with the dawn of consciousness, our first subjective experiences. Did they occur in the womb, during birth, or as an infant? How would we know? Answering these questions has surprising consequences, especially for the bitterly fought war around abortion.


I next survey the dizzying varieties of experiences that make up the feelings of life: not just the phenomenal content of the classical five senses of sight, sound, smell, taste, and touch, but also the bodily senses that mediate information from joints, tendons, muscles, and organs; from pleasure and pain in all of its variants; and from the universe of emotions, of thoughts, and of self.


The reduction of the experience of the “self” during intense physical-mental exertions that demand full concentration is known to athletes, soldiers, or fly-fishers as being in the flow, in the zone, or in peak experience. The complete abolition of the sense of self has been reported by many, throughout history, as experiencing a bright light or a luminous expanse, losing the sense of having a body, being someone with a particular history and agency, and a slowing or even a complete cessation of the passage of time. Such experiences can leave deep contentment and awe or even ecstasy in their wake. When the mental barriers that define us as individuals fade away, when the gravitational field of the self has lost its dominion over consciousness, the mind merges with the universe itself. The distinction between the individual and the world dissolves. They become one and the same. This feeling of oceanic boundlessness is expressed in the title of this book, Then I Am Myself the World, taken from Tristan and Isolde by Richard Wagner. This opera is one of the most rapturous works of music and singing composed within the Western canon, expressing a yearning by the eponymous lovers to transcend the mundane realm of experiences and attain a union with the ultimate realm of existence, in death. My first encounter with Tristan and Isolde, on a scrappy radio, came as a bracing shock. I was utterly transfixed, walking around in a daze for days.


I also reckon with how the mind interacts with the world. The mind is not the passive recipient of sensory data streaming in from eyes, ears, and other sensors, from which it derives an unambiguous description of what is out there. No, the mind constructs what it takes to be “reality”—seeing this chair, hearing music, feeling guilty—from explicit and implicit assumptions about statistical regularities in the world around and within us. These are called priors in the language of Bayesian reasoning, or expectations in layman’s terms. Some are part of our genetic heritage, while others are learned early in life. These priors are usually inaccessible to conscious introspection.


Since each one of us has a different brain and grew up in a different physical, socioeconomic, political, linguistic, and cultural environment, each mind constructs its own, subtly different version of reality. No one has preferential access to the one “true,” “objective,” and “unchanging” reality, although there is enough agreement about what is “out there” that we usually get along. I’m always reminded of this provisional, communal aspect of reality when zipping at high speed past traffic in the opposite lane of a nondivided highway—a small nudge to the steering wheel is all that separates life from death. Moreover, a small chemical nudge to your brain, about one-thousandth of a grain of salt of lysergic acid diethylamide, is all that separates this shared reality from a radically altered one.


This fundamental limitation of what the mind can know has important consequences for how we think about ourselves and how we interpret other people’s actions, as laid out in Chapter 3. Indeed, the mind shapes the experience of anxiety, depression, and other mental conditions. But this limitation also comes with great benefits. Neuroplasticity, the modern understanding that the brain retains an ability to rewire itself, enables us to actively mold how we interpret and understand ourselves. We are not just helpless victims of fate but are the agents in charge of our own narrative, for better or worse, victorious or defeatist. This forceful shaping of our attitudes to events beyond our control has profound consequences for well-being and sickness.


Chapter 4 surveys philosophers’ efforts to understand how the mental relates to the physical. How experience comes into the world has been an abiding mystery since the earliest days of recorded thought. Aristotle warned his readers more than two thousand years ago that “to attain any assured knowledge about the soul is one of the most difficult things in the world.” Mind is radically different from the stuff that makes up the brain and everything else. Quantum mechanics and general relativity, the periodic table of chemical elements, the endless strings of ATGC nucleotides that make up our genes—these appear to describe the physical, not the mental (I write “appear to” as quantum mechanics demonstrates that there are no observer-independent events, opening the door for consciousness to enter, at the ground level of reality). Yet we awaken every day to our subjective world of experiences.


The intellectual position that has garnered the most respect in contemporary Anglo-American philosophy departments is the ever more strident denigration or even outright denial of subjectivity. What is real is people talking obsessively about their experiences and acting on them; there is nothing above and beyond these speech acts and other intended or actual behaviors. The feeling part of consciousness, called phenomenal consciousness, is a big illusion. Philosophers in the know dispense with the “awful painfulness of my toothache” in the manner that Ebenezer Scrooge dealt with Christmas: “Bah! Humbug!” Furthermore, free will, our ability to deliberate about an upcoming fork in the road and to decide which path to take, is also thrown under this “illusion” bus. This rejection of the reality of lived experience constitutes a mind-boggling repudiation of what is immediately and indubitably given to us. It is also profoundly antihumanist, depriving us of those attributes that make us different from machines—indeed, equating us with machines.


It’s an absurd adjuration, akin to Cotard’s delusion, a rare psychiatric disorder in which able-bodied patients, often severely depressed, vehemently insist that some of their limbs are missing, that their bodies are rotting from the inside, or even that they are dead. When confronted with the fact that they are having a conversation, right now, with their doctor, they do admit that the situation is a bit baffling, but the fact is that they are dead, and that’s all there is to it. So it is with some contemporary thinkers who insist, against the evidence of their own senses, that experiences don’t exist. Truly astounding—gaslighting all of us into believing that our experiences are fake!


Fortunately, consciousness can’t be cancelled forever. The mental, having refused to yield, is returning with a vengeance. Indeed, the wheel is turning back to much more ancient understandings of experience, including idealism, the proposition that ultimately even matter and energy are mental manifestations, and panpsychism, the school of thought that all creatures, and perhaps even matter itself, are ensouled, that it feels-like-something to be anything, not just a human or even a bat. Modern science is supporting aspects of this remarkable turn of events.


Next, I briefly dive into a fundamental topic that might be surprising: existence, and how to define it, which is inextricable from defining experience. Or so argues integrated information theory, a quantitative, causal account of consciousness. Its development over the past twenty years has drawn in neuroscientists, neurologists, physicists, computer engineers, and philosophers as it makes startling, controversial (to some), but testable claims concerning who is conscious, of what, and why. According to the theory, consciousness is unfolded intrinsic causal power, the ability to effect change, a property associated with any system of interacting components, be they neurons or transistors. Consciousness is a structure, not a function, a process, or a computation.


However, the theory’s insistence that consciousness must be incorporated into the basic description of what exists, at the rock-bottom level of reality, has also drawn considerable fire from opponents.


The theory quantifies the amount of consciousness of any system by its integrated information, characterizing the system’s irreducibility. The more integrated information a system possesses, the more it is conscious. Systems with a lot of integration, such as the adult human brain, have the freedom to choose; they possess free will.


Chapter 6 brings us to the brain, the physical substrate of experience. A worldwide quest seeks to track down the footprints of consciousness to its lair within the dense jungle of the central nervous system. The British molecular biologist Francis Crick—who codiscovered the helical structure of the molecule of heredity, DNA, in 1953 and deciphered the genetic code—and I worked for many years to identify the neuronal conditions sufficient for any one specific conscious percept. We championed a pragmatic, operational approach to the mind-body problem—the mysterious relationship between the nonmaterial mind and the material body—that has proven to be immensely fruitful. Today, more than thirty years later, I and hundreds of other scientists and clinicians are searching for these neural correlates of consciousness with a variety of tools and instruments in volunteers, patients, and laboratory animals, focusing on the back (posterior) regions of the neocortex, the vast lace of dense neuronal tissue layered and folded, like dough, across the outermost layers of the brain. This quest has not yet found its holy grail, as became apparent with my recent loss of a twenty-five-year wager against philosopher David Chalmers, he of the “hard problem of consciousness,” the unfordable gap between the brain and the mind. But as Chalmers admitted, it is only a question of when, not if, these correlates will be discovered.


Indeed, tracking these footprints helped established a beachhead in the mind-body problem, the construction of a consciousness detector, a first in history. Following a traumatic brain injury, stroke, or heart attack, victims can be severely impaired, unable to speak or otherwise signal their conscious state. Do they still harbor a mind stranded in a damaged body, or are they truly “not there”? Clinicians are testing a device, based on integrated information theory, that zaps the patient’s brain with a magnetic pulse, records the resulting electrical reverberations via a net of electrodes on the scalp, and computes the complexity of this electrical pattern to infer whether the patient is conscious, like listening to the quality of the sounds a bell makes when rung. Diagnosing whether a mind is present and predicting the brain’s likelihood of recovery gives succor to the patient’s family and informs decisions on whether to withdraw life-sustaining therapy.


The two most extensive chapters of Then I Am Myself the World are given over to transformational experiences. These include religious, mystical, and near-death experiences that leave in their wake a profoundly changed individual. These extraordinary episodes of altered or expanded consciousness, triggered by backgrounding or even abolishing the sense of self, can lead to an epiphany, an enduring and pervasive change in a person’s identity, core beliefs, and values. For those who experience ego dissolution, their view of reality and of life’s purpose is permanently altered: they lose the fear of death and gain a detachment from material possessions and an orientation toward the greater good.


Religious, mystical, and near-death experiences are rare and strike out of the blue, perhaps as an act of gratuitous grace, as the Catholic Church would have it. Instead of waiting for such an event to occur serendipitously, some partake of substances to intentionally access otherwise inaccessible realms of experience such as psychic death and being at one with the universe. The first two decades of the twenty-first century witnessed a remarkable renaissance in the use of psychedelics, such as psilocybin, the active ingredient in magic mushrooms, that profoundly alter consciousness.


This psychedelic revival is based on the growing recognition that these powerful medicines, in combination with therapy, can ameliorate or even heal a wide range of psychiatric disorders, such as major depression, posttraumatic stress disorder, or general anxiety disorder. Taken responsibly and under the right conditions, they have enabled people to have highly meaningful, sometimes ghastly, but ultimately life-affirming experiences with remarkably few side effects. These experiences open a window of neuroplasticity, lasting for weeks, during which the brain can change its wiring, letting the mind modify deeply engrained attitudes. Sticky thoughts and prolonged ruminations, the hallmark of depression, low self-esteem, and anxiety—“everyone hates me”; “everything freaks me out”; “I will never find love again”—fade away, and a new, more wholesome attitude and outlook on life asserts itself. Psychedelics can teach us much about the mind and its substrate as well as facilitate human flourishing.


Psychedelic and mystical experiences can help us make peace with the inevitable, the ebbing of the stream of consciousness, the dusk of experience. Given progress in the clinical arts, how we die has evolved over the past century. A brief chapter describes modern death, how it differs from traditional death, and deals with some unusual classes of events in the final hours of the brain, as it irrevocably shuts down.


Can technology provide us with the means to defer death into the indeterminate future? Can we reconstruct our aging brains in software, rejuvenate our minds in the digital realm by simulating it on a computer, thereby living practically forever? The penultimate chapter will discuss the future of human consciousness. Mind-uploading will only be achievable if computational functionalism, the metaphysical assumption that computations, executed on a computer, are sufficient for consciousness, holds. In this view, consciousness is simply a question of discovering the right algorithm. Under a different metaphysical assumption, consciousness cannot be achieved by mere computation as it is a structure associated with the physics of complex systems. If this is how reality is structured, then uploading a “mind” to a digital computer will end up with a deep fake: all action without what we hold most precious, subjective experience.


What about nonhuman, artificial minds, rivaling or even exceeding ours? This topic is treated last. Sentient machines have been a recurring theme in science fiction. In 2022, this topic burst into public view with the startling claim by a Google software engineer that the company’s “large language model” was sentient and had to be considered a person with associated legal rights. The linguistic skills and knowledge of these models and their competitors, most famously ChatGPT and GPT-4 by OpenAI, trained on a vast trove of books and online documents far beyond what any human can read in a lifetime, are astonishing by the standards of even a few of years ago. They write summaries, emails, jokes, (bad) poetry, computer code, letters of recommendation, and dialogue indistinguishable from human-generated material, including plausible-sounding fabrications. They are evolving at an astounding pace and will transform society in fundamental ways.


These chatbots seemingly constitute living proof of the dominant narrative of liquid modernity: the mind is software that can be as readily embodied within silicon wafers as it is within flesh, echoing a pernicious Cartesian dualism. Smart money in Silicon Valley thinks so, most engineers and many philosophers think so, and popular movies and TV shows reinforce this belief.


Against the grain, integrated information theory radically disagrees with this functionalist view. It argues from first principles that digital computers can (in principle) do everything that humans can do, eventually even faster and better. But they can never be what humans are. Intelligence is computable, but consciousness is not. This is not because the brain possesses any supernatural properties. The critical difference between brains and digital computers is at the hardware level, where the rubber meets the road—that is, where action potentials are relayed to tens of thousands of recipient neurons versus packets of electrons shuttled back and forth among a handful of transistors. As we’ll see, the integrated information of digital computers is negligible. And that makes all the difference.


It means that these machines will never be sentient, no matter how intelligent they become. Furthermore, that they will never possess what we have: the ability to deliberate over an upcoming choice and freely decide.


The brain is the most complex piece of self-organized, active matter in the known universe. By no coincidence, it is also the organ of consciousness. Unlike scientific advances in genomics or astrophysics, progress in understanding the brain and the mind directly relates to who we are, our strengths and infirmities, how we can live a contented life, and whether we partake of some larger, ultimate reality. Humanity is not condemned to walk around forever in an epistemological fog—we can know, and we will know.


Let me be your guide through the latest development on the mind-body frontier. Why should you trust me? By instinct and formal training, I’m a physicist with a minor in philosophy. I have practiced neuroscience for the past forty years. I spent a quarter century as a professor of biology and engineering at the California Institute of Technology in Pasadena. Subsequently, I joined the Allen Institute for Brain Science in Seattle as its chief scientist and, later, its president. I continue to work there, now as an investigator. I’m also the head of the Tiny Blue Dot Foundation in Santa Monica. It supports research into neuroscience-based therapies to help people understand that they live in mental worlds of their own making, whose limitations and biases they can overcome.


My guiding principle is the Royal Society’s motto in London: nullius in verba, or “take no one’s word for it”—in other words, rely on the original data rather than someone else’s interpretations. That’s why when I hear reports of people experiencing altered states of consciousness via ecstatic dancing, running, meditation, or psychedelics, I try these techniques myself. By doing so, I can ensure that my understanding of these phenomena is based on direct experience, fortified by science, rather than hearsay.


Some call me a consciousness maven. However, I’ve always been wary of becoming overly confident and dogmatic in my views. So I strive hard to maintain an attitude of curiosity and humility—what Zen Buddhism refers to as a “beginner’s mind.” By being open to new ideas and perspectives, I hope to keep learning about the only reality we know, consciousness.















CHAPTER ONE



the beginning of consciousness


There is no birth of consciousness without pain.


—Carl Gustav Jung


What was your first subjective experience? Not this morning, but your first experience ever, way back, at the beginning of your life? Was it some dim sense of warmth, of distant muffled sounds, of rocking movements, suspended inside your mother’s womb as she walked about? Or was it extreme discomfort, when you were ejected from this dark and confined paradise, squeezed painfully through a narrow tunnel, into a cold world of bright lights, loud sounds, and a desperate urge to breathe? Or did awareness arise by way of tasting your mother’s milk, smelling her body’s scent, and seeing incomprehensible blobs move about in your visual field as a neonate?


First Light


Your first moments of awareness booting up mark the beginning, the first babblings of a brook that will eventually turn into the stream of consciousness, the ceaseless flow of musings, reveries, anxieties, regrets, reminiscences, worries, remonstrations, flashbacks, silent speech, and images that form the sound and fury of life itself.


The “stream of consciousness” is a compelling metaphor introduced by the late-nineteenth-century Harvard psychologist William James, father of American psychology and brother of the novelist Henry James. Does this stream originate in the marshlands of the immature fetal brain or in the headwaters of the more developed brain of a newborn infant or even a toddler? Answering this question is challenging given childhood amnesia, the universal observation that adults do not have reliable memories of early childhood, before three or four years of age. Some insist vehemently that they do recall the birth of a sibling or some other notable happening, but they usually confuse an actual autobiographical or “episodic” memory of the event with the knowledge that such an event took place or photos of it. Young children can certainly form memories, but these fade as they age into their teens. Traumatic memories from physical, emotional, or sexual abuse leave deep albeit unconscious traces in the mind. But explicit, pellucid memories of your toddler years are forever lost in time. Whereas Sigmund Freud famously insisted that childhood amnesia was caused by repression of early memories with disturbing sexual content, today’s psychologists attribute this amnesia to the dual absence of language and abstract thought.1 As those cognitive processes mature, so does your ability to lay down and recall explicit memories, marking the emergence of an autobiographical self.


Yet your lack of remembrance of things past does not mean you were not conscious. Just as you never recall the beginning of a dream (it feels like you’ve been dropped into some situation), it will have been the same with the initial, dim spark of consciousness. It is this moment that marks the beginning of conscious life, the inception of phenomenal existence. This existence for the conscious subject himself or herself constitutes absolute, or intrinsic, existence, a theme I will expand on and frequently return to.2


Life begins before consciousness does. You can be alive yet unconscious, an object to others (relative existence) rather than a subject to yourself (absolute existence).


Human procreation, like that of other sexually reproducing animals, begins with the fertilization of a female egg by a male sperm, forming a zygote. This single cell contains all the genetic information making up a new life, ground zero for the creation of an individual with a genetic identity unique among all eight billion living people.


From these humble beginnings, the zygote multiplies by dividing into two cells, then four, then eight, and so on, differentiating into the diverse cast of cells and tissues (ectoderm, endoderm, mesoderm, etc.) that constitute a budding embryo, which morphs into a fetus, is born as an infant, and grows into a toddler, then a child, an adolescent, and finally a sexually mature adult who initiates the next cycle of life. Development is absurdly complex, multiplying by dividing and differentiating, over and over, until a person is formed out of thirty trillion cells—you.


Look back in evolutionary time to unravel this process. This reveals the staggeringly contingent nature of the processes that gave rise to you. You are the endpoint of an unbroken, billion-element chain of organisms, each arising from the preceding generation: your parents, grandparents, great-grandparents, and so on, reaching all the way back to the last universal common ancestor of all life (endearingly known as LUCA), a community of single-cell organisms thriving in a deep-sea vent some four billion years ago.


Now play this movie forward by visualizing every organism along this chain—starting with LUCA, morphing into a membrane-bound cell and then an eukaryote, making the jump to multicellular life, and from there becoming a worm, developing a backbone, turning into a fish, crawling onto land on four limbs, evolving into a small, nocturnal, insect-eating mammal that survived the asteroid crashing into the planet, transitioning into a primate, a great ape, into the last shared ancestor of chimpanzees and humans, into Australopithecus afarensis, into Homo habilis, interbreeding with Neanderthals, until, finally, turning into you, a member of Homo sapiens. If twenty-four adjacent frames of this chain of organisms, a hyperorganism existing in space-time, were to be displayed in sequence for one second, the resulting movie would play for over a year, a remarkable record of life on earth! It wouldn’t do very well at the box office though, as most of the time little would happen. The story of civilization would be compressed into the last ten seconds of this year-long cinematic record; you, your parents, and your grandparents wouldn’t appear until the last three frames, lasting the blink of an eye. This is the incomprehensible nature of deep evolutionary time, a story of breathtaking majesty.3 As Charles Darwin concluded in his 1859 On the Origin of Species, “There is grandeur in this view of life, with its several powers, having been originally breathed into a few forms or into one; and that, whilst this planet has gone cycling on according to the fixed law of gravity, from so simple a beginning endless forms most beautiful and most wonderful have been, and are being, evolved.”


But I digress.


The point to remember is that you were alive long before you possessed a developing nervous system, let alone the fancy three-pound brain housing your conscious mind as an adult. Leaving speculations about consciousness in engineered artifacts for later, a living organism is needed to support consciousness. But it is not sufficient. The central nervous system, assuming the organism has one, must be structured in a certain way; it must have a sufficient level of differentiation, complexity, or “something” to support the type of consciousness we are familiar with. What this “something” is will become clearer in a bit.


Fetal Consciousness


Uncovering the dawn of consciousness isn’t just a narcissistic endeavor or a Proustian search for lost memories; it has drastic consequences.


Consider the 2022 landmark decision by the US Supreme Court in Dobbs v. Jackson Women’s Health Organization. It overruled two long-standing legal precedents concerning abortion (Roe v. Wade and Planned Parenthood v. Casey), invalidating the long-standing fetal-viability rule, which held that abortion should be legal until the fetus can survive, with proper medical assistance, outside the uterus at around twenty-three to twenty-four weeks’ gestational age.4


The decision before the court involved lengthy, erudite, and passionately held legal, religious, historical, philosophical, and political considerations on both sides. One justification for overturning the viability rule was the argument that the fetus is conscious as early as fourteen weeks’ gestational age and would thereby suffer extreme pain during abortion. This is a scientific-clinical matter that I commented on by joining an amicus brief, filed in the Supreme Court, to support Jackson Women’s Health Organization.5 The evidence for this startling claim was ultrasound imaging of the fetus in utero, demonstrating that the fetus reacts to touches of the mother’s belly, to her voice, or even to painful surgical procedures, with facial grimacing and limb movement. These actions imply consciousness and therefore a capacity to suffer.6


It is true that the second-trimester fetus has rudimentary behavioral capacities, such as withdrawal from painful stimuli. Yet these are limited and stereotyped reflexes, called nociceptive responses, that adults show without any conscious awareness. Both nociceptive reflexes and pain can be associated with action, including the release of stress hormones and an increase in blood pressure, but only the latter triggers a subjective, aversive conscious experience. Nociceptive responses occur during deep sleep, as when the sleeper withdraws a limb without waking up. Likewise, patients with severe brain injuries that leave them in a near coma can still withdraw their hand if a fingernail is pinched hard. Indeed, tiny fruit fly larvae react to a flame by bending away from the source of the heat. Yet few would advocate for larval sentience.


There is no question that the fetus, like other nascent organisms, is a living entity with regulatory feedback loops supporting stereotyped sensory-motor behaviors that protect it from harm. Yet, for a stimulus to be consciously felt as a painful experience—“ouch, that hurt”—a reflex is not enough. For a person to become conscious of a noxious stimulus, signals from pain receptors in the skin must be relayed, via the spinal cord and the thalamus, to the neocortex, where they set off an alarm perceived as painful. This requires a byzantine, sophisticated network of neocortical cells and their partners in satellite structures, such as the thalamus, closely associated with the neocortex.


The birth of neurons, called neurogenesis, starts around the fifth week and is largely completed by the end of the sixteenth week. For the most part, you were born with a full complement of nerve cells.7 Yet these are immature and will continue to grow, to differentiate, and to extend their processes and tendrils to contact other neurons until well into adulthood. For example, neocortical neurons of a fetus are not properly wired up to receive any peripheral signals until about the thirtieth week. Until this time, the fetus responds to a stimulus such as a heel lance (a quick puncture of the skin to draw blood from the foot) but is unlikely to experience it. Indeed, a preterm infant born at thirty weeks gestational age—not a fetus anymore—will not even wake up following a heel lance.


Based on the way these circuits develop, peripheral pain signals can trigger reflexes but fail to ring the consciousness alarm until well into the third trimester. This implies that a previable fetus does not experience pain—does not suffer. It still must cross the great Divide of Being separating something that does not experience from someone who does. The former is nothing to itself, while the latter is a subject, albeit still a rudimentary one.


In the final analysis, the supreme court decided Dobbs v. Jackson Women’s Health Organization not on scientific but on constitutional grounds, returning the authority to regulate abortion to individual states.


To Sleep, per Chance to Dream


Relevant to consciousness is the discovery by neonatologists that the fetus—floating in its own isolation tank, connected to the placenta that pumps blood, nutrients, and hormones into its growing body and brain, and suffused by sedation-promoting substances—is asleep.8 By the third trimester, the fetus is usually in one of two states: one state, characterized by fast breathing, an elevated and irregular heartbeat, swallowing, licking, moving the eyes, and isolated facial and body movements, is called active sleep, while the other, with slow breathing, a regular heart rate, closed eyes, and almost complete behavioral quiescence, is called quiet sleep. Active and quiet sleep morph within the first year after birth into rapid-eye movement, or paradoxical sleep, and deep sleep. The fetus is rarely awake. During its sporadic and brief periods of wakefulness, the eyes are wide open, with high muscle tone and lots of movement.9


The extended bouts of fetal sleep raise a fascinating question: If you, as an adult, wake up during certain phases of sleep, in particular during rapid-eye movement sleep in the early morning, you recall vivid, multifaceted experiences, containing the residue of recent events and more remote memories, in particular emotional encounters with family, lovers, friends, and foes. Does a fetus dream while in active sleep? If so, what would a fetus, who is a tabula rasa, a blank slate in terms of life memories, dream of?


Longitudinal studies in kindergarten- and preschool-aged children reveal that dreaming develops gradually, tightly linked to the capacity to imagine things visually, to speak, and to other visuospatial cognitive skills. Dreams of four- to five-year-old kids are static, plain, and mundane, with few characters that move or act, hardly any feelings, and sparse memories.10 Extrapolating backward, what would dreaming be like for a third-trimester fetus, suspended in a warm and dark cave, with its visual cortex, the substrate for visual imagination, still immature? My hunch is that the fetus does not dream in the way you and I dream. But it is difficult to know for certain.


Placing sensitive instruments on the mother’s belly to detect the weak magnetic signals produced by the developing brain shows that fetuses older than about thirty-five weeks are sensitive to statistical regularities in a series of sounds directed into the womb. They can discriminate a regular sequence consisting of a quartet of four tones (beep-beep-beep-boop, beep-beep-beep-boop, beep-beep-beep-boop, beep-beep-beep-boop) from a slightly deviating sequence (beep-beep-beep-boop, beep-beep-beep-boop, beep-beep-beep-boop, beep-beep-beep-beep). In adult patients, this is considered a signature of consciousness.11


A third-trimester fetus is unlikely to distinguish itself from the world; it is still egoless. The extent to which it has a primitive bodily awareness, such as pleasant sensations associated with warmth and nourishment through the placenta or painful ones, is at this stage impossible to ascertain. But it cannot be ruled out.


This observation has practical consequences for fetal surgery, a growing specialization in which surgeons carry out open or closed surgery in utero. Until the closing years of the twentieth century, this was done without anesthesia to minimize risks to the fragile and immature fetus. Given the possibility of pain experiences late in the third trimester, this practice has changed.12


Things transform abruptly during the dramatic and highly stressful events attending natural, vaginal birth. The fetus wakes up and is forced from the only home it has ever known into an alien world. A powerful surge of noradrenaline from the locus coeruleus deep in the brainstem—more powerful than any noradrenaline released during a skydive or an exposed climb undertaken by the grown adult decades later—and the cessation of sedation when disconnecting from the maternal placenta arouses the newborn. It draws its first breath, open its eyes, cries, and experiences an aerial world that assaults its senses with loud sounds, new smells, and bright lights.13


Newborns attend to sounds and sights around them, their gaze attracted to eyes and faces. Their visual acuity is quite low, but the basic thalamocortical circuitry necessary to support simple sensory percepts is in place. Their auditory capacities have been, and will continue to be, honed to their linguistic environment. Exposure to maternal speech in the muffled confines of the womb lets the developing nervous system pick up statistical regularities distinguishing their mother language (literally) from others. Most impressive is imitation of facial and manual gestures by two- or three-week-old infants—mom wiggles her tongue, and the baby does the same a few seconds later. This requires both the dynamic storage of visual information and the capacity to control the tongue. In adults, such online storage of information is another hallmark of awareness, implying that babies have some measure of sensory-motor consciousness—that they can see, hear, and feel their bodies.14


Self-awareness and silent, inner speech develop much later. Just like dreaming, these are complex cognitive processes linked to linguistic processing that take years to mature, with boys usually delayed with respect to girls. If you have raised one or more sons, you will be familiar with the blank look on your teenager’s face when you ask him why he did something particularly stupid. At most you’ll get a shrug and an “I dunno; it seemed like a good idea at the time.”15


Understanding of the reasons for one’s actions is extremely limited in childhood. Adults can at least offer some plausible explanations. However, one of Freud’s lasting insights was that adults are often no better at truly understanding the inner sources of their motivation. You are a stranger to your mind.


The actual content that makes up the stream of consciousness grows as the child transforms, day by day, into an adult and encounters romantic and sexual relationships, social media, sports, games, music, movies, literature, alcohol, drugs, art, and work. All give rise to new classes of conscious experiences and add nuances, distinctions, and relations to existing classes of experiences. I turn to this extraordinary variety next.















CHAPTER TWO



the varieties of conscious experience


Lest you forget what subjective experience is about, let me take you on a tour of the vast universe of human experiences. I explicitly write human as each species experiences its own universe sculpted by its specific ways of sensing the world and its cognitive abilities—our experience of the world differs distinctly from that of dogs or bats. I will focus on the way experiences appear or feel, without analyzing the content of these appearances or feelings. This is known as phenomenology, a term derived from phenomenon, which means “that which appears.” When Eminem sings, “I can’t tell you what it really is, I can only tell you what it feels like,” he takes a phenomenological point of view.


Such a survey is necessary, both as a reminder of how strikingly diverse subjective feelings are and also because modernity has rediscovered states of consciousness that are strange, esoteric, half forgotten, associated with meditating, taking psychedelics, dreaming, and dying. The variety of recognized conscious states keeps on expanding, just like the size of the known universe.


To be conscious is to have experiences. I here distinguish two broad kinds of experiences: percepts, also referred to as sensations, which can be sensory and concrete or more thought-like and abstract, and feelings, which have an emotional character. This distinction between percepts and feelings is a useful one, with various qualifications I’ll come to later. Furthermore, much of adult human consciousness is taken up by reflecting on these immediate experiences, so-called meta-consciousness. Life is a stream of such interwoven percepts, thoughts, and feelings, waxing and waning, shifting, moving, metamorphosing, never resting.


The opening pages describe an experience of mine, one whose content is minimal—a bright point of light, terror, and ecstasy. Here is another experience of mine:




Though my calf muscles burn with fatigue, I will my body to continue to run along a trail through the lush forest. Looking far ahead to avoid roots and rocks, I hear the “caw, caw” screech of crows in the canopy above me, but come to an abrupt halt to admire the breathtaking beauty of a beam of the rising sun slipping through the dark forest and striking a moss-covered tree, reminding me of a famous poem.





This moment is but a snippet, one out of the endless string of experiences making up the stream of consciousness. In 1902, William James gave a series of lectures at the University of Edinburgh titled The Varieties of Religious Experience, describing and classifying different types of spiritual awakenings, mystical experiences, and religious sensibilities. This chapter will do something similar for all experiences, tout court, mundane or exalted, profane or sacred, sane or lunatic.


A Panoply of Perceptual Experiences


This survey starts with the five traditional Aristotelian senses of sight, touch, sound, odor, and taste. Sensory receptors in the eye, skin, ear, nose, and tongue transduce the relevant physical signals—photons, mechanical pressure, sound waves, meaningful molecules—into neuronal signals relayed to the brain proper, where they morph, within a quarter of a second, into the conscious percepts of the face of a certain ex-president, of too-tight sneakers, of the four hammer blows of fate in Beethoven’s Fifth Symphony, and of the invigorating smell and bitter flavor of freshly brewed coffee.1


Every sensory modality has its own highly structured perceptual space. Color in most people can be characterized by variations along three dimensions, such as the intensity of green, red, and blue, with their combination characterizing the color you see. This can ultimately be traced back to three distinct pigment molecules in the photoreceptors of the eye, each one responding best to a different range of wavelengths of the incoming light. Color-blind humans, as well as most other mammals, only have two photopigments, while mantis shrimps have eleven or more. It all depends on the particular ecological niche a particular species evolved in.2
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