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   They say that I am not who I am—and it scares me,
For if I am not who I am—who am I?




  —Written in Yiddish by Abraham Goldfaden, 1840–1908











  Dedicated to my fellow humans.




  To my parents, Ahuva (Gordon) Folman and Yeshayahu Folman, who
planted the seeds of curiosity and love in my mind and nurtured them.











  Preface




  The Human Test tells the story of the most profound experiment ever conducted on humans, starting to take place right now, and which, astonishingly, has been materializing mostly under the radar. It is about us, humans. It describes what fundamental new things we are about to learn about our species in the very near future, perhaps even within our lifetime. In this sense we are living in dramatic times. What changed? Our ability for introspection is about to be completely transformed by artificial intelligence (AI). This is an earthshaking aspect of AI rarely discussed. In parallel, our understanding of quantum mechanics, which governs atoms and molecules, the building blocks of our brain, is constantly improving. The Human Test connects these two topics. In this preface I briefly touch upon the topic of AI and the introspection experiment it is about to allow us. In the introduction I start speaking of the quantum realm. But before we begin our expedition, I would first like to tell you in a few words about my personal journey, which eventually led me to write this book.




  1. THEY SAY THAT I AM NOT WHO I AM—AND IT SCARES ME




  Physical survival is obviously high on everyone’s agenda. In my family it was similar, but perhaps to an extreme. My father managed to survive the Auschwitz death camp, an inferno never before seen on Earth. My mother barely escaped her burning city of Minsk as the Nazi army advanced, just to be in the crosshairs of Stuka dive-bombers, and was later caught by the British in a dramatic battle at sea when she tried to make it, together with other illegal refugees, to Palestine on the Exodus ship. As I was growing up, perhaps due to some strange reaction to my parents’ survival against all odds, I developed a weird love for danger. By the time I was fourteen, my kayak filled with water and sank in a storm quite far from land. By the time I was sixteen, I was diving with sharks in the southern tip of the Sinai desert. By the time I was seventeen, my love for speed resulted in a car literally going over me and my bike. By the time I was eighteen, I was flying jets, and an eagle smashed at high speed into my cockpit window, spraying my face with shattered glass and bone. By the time I was twenty, I ejected below the death graph of my ejection seat, and a small canyon allowed the additional one second necessary for the parachute to open. At twenty-two, my friend died as his jet exploded while flying next to me in a plane that I was supposed to be flying. At twenty-three, I almost didn’t make it out of the narrow burrows of a deep unchartered cave, and at twenty-five, I was para-jumping from the cliffs above the Sea of Galilee. One day I crashed my snowboard so badly that the bindings came out of the board. The man at the repair shop said he had never seen anything like it. The list goes on and on. But perhaps my most memorable near-death experience was with Greenpeace, when I joined a team that was about to board and take control of a toxic-waste-dumping ship in deep waters. I volunteered to be the guy they throw in the water just in front of the advancing ship so that the captain sees me and stops the ship. We went several times with our Zodiac boats around the ship to make sure we had his attention. I jumped, but the ship did not stop, and I had to swim for my life to avoid being smashed by its tip or chopped by its propellers.




  Thinking back on all these events, it seems evident that Darwinian physical survival was my creed, that the fight against those flat lines on the hospital screens monitoring the brain and the heart was all that mattered. This was my conviction, and I loved the challenge.




  But then something happened. I began to suspect that life is more than just the functioning of the physical organs. After all, zombies, which we consider to be in many ways dead, have functioning physical organs as well. I said to myself, “What if those oscillating lines going up and down on the hospital monitors, measuring my heart and my brain, don’t mean much? What if my belief that I am alive, based on these hospital monitors, is nothing but fake news?” I had no idea what I actually meant by these conundrums. Still, I started wandering about through the maze of skepticism by asking myself the extreme question, “Am I really alive?”




  In fact, many of us ask ourselves this very question in different versions, though perhaps with more easily digestible narratives, such as, “What is the meaning/purpose of my life?” or “In what sense am I alive?” but also with these gentler, more polite versions, it seems none of us is really sure what we mean by it. It appears as if our intuition is telling us that the medical definition, which is based on heart and general brain activity, is too rudimentary. At some point, we may be content to conclude that the mere fact that we are breathing is good enough proof that we are alive, but then we recall that the most primitive worm, fish, or lizard breathes as well, and has a heart that beats, and a suspicion creeps in that our contentment was ill conceived. Perhaps this is the reason that so many novels and movies suggesting that our understanding of the reality of our human life is very partial resonate with us—for example, movies such as The Matrix and The Truman Show, and more recently, Don’t Worry Darling. But to be honest, I was not thinking of such imaginary scenarios, in which life is nothing but a fabrication based on simulations of life. I was assuming that the reality we see around us is, in fact, quite real. But within this reality of being born, growing up, having a family and a career, I was still asking, “Am I really alive?”




  My curiosity kept on growing. We humans like to applaud ourselves as being endowed with a worthier form of life relative to other animals, but where is the proof? Watching all those zombie movies, which describe entities or animals that are biologically quite similar to us, sometimes also called “imitation man” or “dead man walking,”* I started to ask myself if I could find a good definition for the difference between a zombie, which we consider to be dead, or at the very least to represent a lower form of life, and a living human, specifically me.




  So the question “Am I really alive?” could be turned around and asked as, “How do I know I am not a zombie?” Statements like that of philosopher and cognitive scientist Daniel Dennett, who said in 1992, “Are zombies possible? They’re not just possible, they’re actual. We’re all zombies: nobody is conscious,” just injected more fuel into the fire that was starting to burn within me.




  I thought to myself that if merely breathing, or having a functioning heart and brain, or having metabolism, or an evolving (mutating) DNA, is a good-enough proof of life, then I am alive in the same way a zombie is alive. My understanding grew increasingly stronger that to differentiate between a zombie and human life, I must define human life in a way that goes beyond physical bodily functions. But what is there beyond bodily functions? Let us simply call it, for now, mental levels.




  But if indeed a meaningful definition of human life requires going beyond bodily functions, there seem to be dire consequences. Specifically, as there is such a spectrum of human behaviors—perhaps pointing toward the existence of different mental levels—it could not be that all humans are alive in the same way. Just as there is a huge spectrum of mental capacity (and under some definitions even consciousness) between a mold and a worm, and between a worm and a fish, and then between a fish and a cow, and between a cow and a human, it stands to reason that also within the human species itself there would be different levels of consciousness and life, with varying levels going all the way from zombie state to the highest human state. As the brain is so complex—so I argued with myself—there are probably very different levels of brain functionality or mental capacities that give rise to different levels of (mental) life. Obviously I was not thinking about superficial scales such as IQ tests, or anything that could be connected to the trivial classifications of race or gender, as all these have proven themselves to be completely bogus when the philosophy of humans is considered.




  I must admit that at first I was deterred from thinking of any kind of classification of human life that might indicate that there are varying levels of life within the human species. History has taught us that dark agents always find a way to use such classifications for their own evil agendas of stripping part of our species of their basic human rights (see cautionary statement*). Still, I thought to myself, as long as we commit to never allowing ourselves to go into these very dark corners of our civilization, if a deep dive into who we are can secure the future of our species and perhaps even save it from some doomsday annihilation, we must be in favor of such an endeavor, right? But mostly, when I was young, I believe I was not pondering the future of our species. I think that at the core of it, I was simply curious about who I am.




  I quickly discovered that I am not the first to suspect that there is more to us than just the body. For example, the mind-body problem, which asserts that the mind and body are fundamentally different in nature, is an ancient debate. Already Plato and the Buddha thought about the relationship between these two separate entities. So I started to ask myself, what are the things that those existing hospital monitors of general brain activity cannot measure? I sensed that many people actually shared this suspicion of mine, that the present measurement of human life, based on those lines on the monitors, is too rudimentary, even if they are not able to clearly put their finger on it, even to themselves. In addition to the numerous science-fiction stories that I mentioned above, suggesting that our understanding of the reality of our human life is incomplete—not to say outright wrong—there are also all kinds of theories, popular among humans, trying to prove that indeed the mind is different from the body, and consequently life cannot be just about the functioning of the body. For example, many people believe in some sort of life force, sometimes called in alternative medicine “the energy field.” There are of course all those who believe in the concept of the soul, which is independent of the physical body. Others believe in the field of emergence, which claims that complex systems develop completely novel qualities that cannot be understood by simply considering the sum of the system’s parts. So it seemed that quite a few people shared my feeling that we humans need to dig deeper into our core hardware and software and, if possible, invent new ways to measure life. So how can one answer the question “Am I really alive?”




  I began to read everything I could, and I came to the conclusion that putting aside metaphysical concepts, such as the soul and the life force, science would eventually solve this enigma of how to measure human life through the study of consciousness, as consciousness seems to be what is unique about the human species relative to all other animals, and probably also what differentiates us from zombies.




  It seemed clear to me that scientists would eventually find out exactly what consciousness is. After all, at the disposal of science were great clues regarding consciousness, such as the fact that a wide range of chemicals with anesthetic capabilities can turn it off, and that some chemicals, such as psychedelic drugs, can expand or even alter the state of consciousness, or that a big part of the brain, the cerebellum, has very little conscious activity, not to mention that our consciousness is completely modified during sleep. Furthermore, scientists had all these new brain probes such as the EEG, MEG, and MRI.




  But the field of consciousness did not seem to be able to take off, or at least show some signs of converging. In 1989, when I was twenty-six, Stuart Sutherland, a British psychologist, said, “Consciousness is a fascinating but elusive phenomenon; it is impossible to specify what it is, what it does, or why it evolved. Nothing worth reading has been written on it.”1




  However, as described in this book, since then an explosion of innovative theories, such as integrated information theory (IIT) and global neural workspace theory (GNW), as well as impressive empirical studies (e.g., with the above probes), have emerged.




  I wanted to delve deeper and deeper into these theories, because I felt that I could not live without knowing who or what I am. One may even say I became obsessed with it. Am I just my body? Am I a zombie? Am I actually alive? According to which definition?




  Alas, eventually life distracted me from questioning life. Life is so very good at creating distractions, isn’t it? The job, the family, love, money, hobbies like the guitar, global problems like the environment and the extinction of wildlife, human rights, and of course my passion for physics—they all swept me away. The whirlpool of existential emotions and thought that I was previously drawn into had subsided.




  But then one day it came back in a big way, like some dam that had been waiting to break. As I explain in the introduction, serendipity was responsible for that first crack. Serendipity and a smart New York City filmmaker named Eve.




  2. ARTIFICIAL INTELLIGENCE




  But before I tell you about Eve, I would like to briefly present the main topic of this book, that is, AI and the mind-boggling introspection experiment it is about to enable.




  We all know that the all-powerful AI is coming. When? Soon. It’s on everyone’s mind. Some, in a somewhat agnostic manner, say it is poised to become the highest-impact event of the twenty-first century. Others, taking a more positive stance, say it will create a beneficial leap analogous to that of the industrial revolution.




  On the other hand, there is trepidation of imminent danger. Some fear that this future of superintelligent machines would leave humans lacking careers, income, or purpose. There are those who dread the ability of omnipotent AI to create fake news. Others talk of an out-of-control arms race between AIs serving different powers, while some go as far as prophesying the complete annihilation of the human race at the hands of these machines—the new kings of the planet.




  The bulk of the horror comes from the fact that AI may become conscious. This anxiety, justified in my opinion, has now reached a boiling point. The striking coming-of-age of AI (e.g., the winning of the first prize in an art competition by the program Midjourney,2 or the fact that AI may eventually be externally undifferentiable from humans,3 so-called android or humanoid) does little to alleviate the fear. Indeed, Ray Kurzweil in his book The Singularity Is Near predicts an exponential increase in the relevant technologies. This imminent conflict has already found its way to court with lawsuits for infringement of copyrights by AI.4 But this is only the tip of the iceberg. In an open letter initiated by the Future of Life Institute, a pause in AI development was called for.5 Similarly, a Microsoft team contended that GPT-like programs show “sparks of artificial general intelligence.”6 To fight off this onset of terror, AI developers have been scrambling to find solutions, and these include what has been termed “AI human value alignment,” aligning AI with the social, ethical, and moral norms of humans.




  An endless body of books and articles have been written about AI by brilliant people, and this begs the question whether there is anything completely new left to be said. As explained step-by-step in The Human Test, the answer is a resounding yes! Even if these machines do not achieve consciousness within our lifetime, their impact on us will be life transforming in ways much more profound than those we have so far imagined, and this impact I speak of has been missing from the AI discourse. It has all been percolating under the radar, and the random dots are yet to be put together coherently.




  Specifically, nonconscious AI (hereafter simply AI), together with Big Data, are already building an individual model of each of us through our digital footprint. For example, social media (e.g., Facebook [now Meta], Instagram, Twitter [now X], TikTok, Netflix, Spotify, YouTube, and even news organizations) are becoming extremely proficient in collecting data and predicting what content you will engage with. For the most part, algorithms deciding which posts will pop up on your screen have been optimized for that. These algorithms can see exactly what content you spend time on or react to (with likes, comments, resharing, or just strolling through and dwelling on some content for some time). Even you, the user, cannot describe your behavior as well as they can. This information is fed into deep-learning algorithms that use a huge amount of data with billions of data points to decide what to show you next. These powerful systems are well hidden behind unintimidating names like “recommender systems” and “user preferences.” This trend will quickly spread to all walks of life. It’s all about designing luring traps, customized and optimized to each person, so that you end up acquiring whatever product or service is being offered, whether materialistic, economic, social, spiritual, or political. But to do all this efficiently, they need to know in advance what your choices are going to be; in other words, they need to predict you, and me, and every one of us. So at the end of the day, it’s all about human predictability. The more predictable we are, the more successful these algorithms will be.




  Where will the information used by these algorithms come from? Data-harvesting sensors will be embedded in everything you touch, use, or interact with (many of them under innocent-sounding, not to say alluring, titles such as “smart home,” “smart car,” or “smart clothes and accessories”). Our digital footprint has already been coined our individual “intelligent history.” Perhaps the most in-depth data harvesting will eventually be done by the gaming industry (at the time of the writing of this book, as many as 3.2 billion people were playing video games); to become more and more attractive, they will need to study each and every one of us in great detail, revealing our deepest driving mechanisms for the purpose of predicting our choices. Based on endless data harvesting of our every move—a trend that will continue to grow exponentially—and furthermore utilizing computing power beyond what we can now even imagine, AI will be able to predict what we want for breakfast, what shoes we will buy, what political party we will vote for, and what partner we will fancy in a bar. Indeed, these deep-learning machines will know us better than we know ourselves.




  Imagine yourself in your car at an intersection. You have a red light, and you know that as long as the light for the crossing traffic is still green, there is no way your light will change to green. When the crossing traffic light turns red, you can predict that in a couple of seconds your light will be green. You are able to make this prediction because you know that behind the traffic light there is a rudimentary machine, a deterministic machine, where deterministic means that situation A always leads to situation B. As explained later in this book, this has been termed the Laplace demon. While sitting in our car at the junction, we do not reflect on the significance of this predictability, as we are used to it. But what if AI and Big Data prove that we humans are predictable in the same way? The paradigm-shifting ramifications are detailed throughout the book.




  For example, a topic that is analyzed in depth in this book is that of free will. There have been countless scientific arguments for and against the existence of free will in humans. The recent book Determined: A Science of Life without Free Will, by Stanford behaviorist Robert M. Sapolsky, is the latest in a mesmerizing myriad of opinions and arguments going back centuries. However, clear-cut and decisive scientific proof is yet to be given. Indeed, quite a few scientists still believe in free will. As predictability is incompatible with free will, the predictability experiment described in this book will indeed be able to put this debate to an explosive rest.




  To conclude this preface, we may say that The Human Test in fact begins with the last sentence of Yuval Noah Harari’s Homo Deus: A Brief History of Tomorrow, in which he asks the reader, “What will happen to society, politics and daily life when non-conscious but highly intelligent algorithms know us better than we know ourselves?” This book now in your hands delivers a highly focused and radically new answer orbiting around human predictability.




  But let us first go back to that day that changed everything, the day I met Eve.




  Footnotes




  



  *The idea of the zombie as some dead man walking goes back to African and Haitian folklore. In the twentieth century, philosophers started paying attention, turning the idea into a thought experiment examining the very foundation of our species, although a clear-cut definition for what a zombie is was never agreed upon. Some other terms were used as well, like “imitation man.” The philosophical zombie was introduced by people such as David Chalmers. This is a thought experiment about a hypothetical being, identical to humans in every way, but devoid of the subjective conscious experience. The zombie will tell you that he feels pain when a needle punctures his skin, but it will actually not feel pain. It just knows that it should feel pain. Philosophers are divided if such a concept is helpful.




  *And indeed there is a lot to fear when it comes to classifying the quality and merit of different humans. The Nazis and their evil agenda, and black slavery in America, are the most well-known examples, but we should remember that such ideas are common among many societies and schools of thought, for example, the eugenics movement. The term was coined in the United Kingdom and then spread to the United States and other countries. They really believed that for the ideal human, you must improve the genetic makeup of the population. In the United States alone, tens of thousands of people were sterilized by force. Even Plato discussed the need for engineered breeding. It could be that the whole thing started with him. Some Nazis even used this as part of their defense in the Nuremberg trials. In modern times, perhaps the first great massacre based on the belief in racial superiority, also called “the forgotten genocide,” happened in Namibia in 1904–1908, at the hands of the soldiers of the German Kaiser Wilhelm II. Another relatively unknown story is what Belgium has done in Africa. For example, they used to measure the locals for the size of their skull, the length of their nose, and the shape of the eyes, and that’s how they convinced the Hutu and Tutsi populations that there is indeed a basic difference between them and that one was superior to the other. This started the genocide ball rolling. It took it seventy years to roll, but roll it did. And if that was not enough, the Belgian king, Leopold, got his money from rubber in Congo. Obviously, slaves were used. Millions died by murder or due to conditions. A common practice in those days was to chop off hands of locals if they did not meet the daily quota. These are just a few of an endless list of examples of how dangerous classifying people can be. On the other hand, understanding and defining quality is how our species may advance. It’s a fine line to walk, and we should continuously be looking over our shoulder to make sure Satan is not smiling. A good insurance policy is to continuously empower instruments protecting fundamental rights, such as the Universal Declaration of Human Rights. Concerning eugenics, see also footnote in the epilogue.


  











  Introduction




  1. EVE




  If the preface sounds too much like the stuff of science-fiction dystopias, let us now start our voyage toward the concrete.




  In my quantum science laboratory, my students and I hold single atoms undisturbed inside a vacuum chamber, where conditions are similar to those in deep space and, with the help of lasers, we communicate with them via windows in the metal chamber. In fact, we communicate with the atoms much like humans communicate between one another, by physically perturbing the space between us. We send atoms information by modulating the laser light that we shine on them, just like humans modulate air density to create sound waves traversing between one human and another. The atoms do something with the information and send us back different information, again by modulated light. For example, if, with the help of the laser light we shine on them, we ask them to measure time (atomic clock), calculate something (quantum computer), or even search for dark matter, they will send us the answer through the light they shine back at us. As light is nothing but electromagnetic waves, we are actually sending information to the atoms just like our local radio station sends audio information to the radio in our car. As my communication with the atoms became better and better, I could propel myself into their universe, turning them into my teachers, learning from them how their quantum world works. I was interested in understanding the roots of this fabulous theory, which is one of the two pillars of modern physics, the other being the theory of relativity. My interest in the measurement and definition of human life was all but forgotten.




  And here is how serendipity struck. One day, a very curious and insightful filmmaker from New York City named Eve visited our lab. Now that I think back, I’m not sure how she got there. I seem to recall that she visited our university as part of some group and, when she had some free time, she asked to see an interesting lab and they sent her to me. I remember that I was busy that day, so I took her to the lab and asked the students to show her around. Before I left, I spent some time with the group to make sure she was well taken care of. There was something a little weird about her. She was not just very curious and insightful, but she also smiled a bit too much. It was not out of politeness or some empathy toward the hardworking students. This became evident as at times her smiles turned into short inexplicable bursts of laughter. She could see that the people around her felt it was awkward, and she clearly tried to mitigate these bursts. For the short time I was there I managed to correlate between her bursts of almost hidden laughter and what was being said in the room, and I came to the conclusion that she was laughing every time she learned something utterly new, some astonishing fact. At first I felt that I was simply observing the joy of her intellect, or the delight of her sense of beauty, but then I thought it must be more than that. It was as if she was laughing at how ridiculous things seem to be in nature, how improbable. I left the lab. As I was walking to my next meeting, I recall wondering if her name, that of the very first woman, had anything to do with it, as if she had convinced herself that within her lay something of the original Eve who, after millions of years, had awoken to observe what humans have become and what they have learned.




  In those few hours, Eve changed my life, because she made me completely undo and redo my perspective on life, and this is how: After a few hours in the lab, mostly with my students, I guess she could see how we communicated with the atoms, and then, when I arrived to take her back to her university hosts, she turned to me and I could see that she was not wearing her smiling face anymore. Her serious, almost somber face seemed to be some kind of overture to what she was about to say. She looked straight into my eyes and asked, “Are they alive?”




  I was shocked. I felt blindsided. Her question exploded in my head like a huge tidal wave hitting a humongous drum. With those three words, she brought back my obsession with the definition of human life and, with it, an endless stream of thoughts. It took me a few seconds to regroup. I told myself that since she was merely talking about atoms, the answer must be simple. I instinctively reflected on NASA’s effort to define life as it searches for signs of it throughout the cosmos, using criteria such as self-reproduction with variations, or a self-sustained chemical system capable of undergoing Darwinian evolution, but I quickly felt that these criteria fall short of appreciating the significance of the role of communication, such as the one taking shape with the atoms. When our own brain does this kind of change of information between what it receives and what it emits, we say that it analyzes the information, namely that it thinks, and if it thinks, then it must be alive. (This is probably what René Descartes meant with his famous declaration, “I think, therefore I am.”) But what is the real difference between this activity of our brain and what the single atom in my lab does when it communicates with us?




  I now recall that, looking at her, seconds after she asked the question, I briefly thought of Confucius, who said that if you are the smartest guy in the room, you are in the wrong room, and I was thankful she was there.




  I then remembered a brilliant man, a good friend of mine, Claude Cohen-Tannoudji, who received a Nobel Prize for the exact description of how these atoms interact with light. Claude described them as a machine, a very convoluted machine, but just a machine. This means that a mathematical formula could predict exactly how an atom would behave under certain conditions, for example, when it is hit by a photon. Still, standing there in the laboratory after Eve asked her question, I sensed a sort of dryness in my mouth, as I usually do when I feel I am facing my ignorance.




  I told her I’d have to think about it. It then dawned on me that before I could answer her question, we would have to agree on some terminology. One of the three words in her question was the word alive, so to answer her question we have to first agree what is meant by this word. As we started walking away from the lab, I said, “What do you mean by alive? Do you mean what we think of when we talk of human life?” She paused her walking, and I echoed her pause. “Yes, I think that’s what I mean.” “So, with your permission I will first try and address the question of human life, I mean, in what way is a human alive, OK?” She nodded in agreement. We continued walking. It seems my question about the definition of human life has come back to haunt me, I said to myself. I was also reflecting that the two questions may be identical, as I was not exactly sure if there is any difference between that atom in the vacuum chamber and me, for I am my brain, and my brain is nothing but atoms.*




  I brought her back to her group. A minute or two earlier, she made a rather dramatic request. I will tell you about it toward the end of this introduction. “Be well,” I said as we parted. As I was walking away, I was surprised to sense that my words were coated with that mixture of warmth and sadness that you get when you part from someone who has managed to find their way into the deep hidden corners of your heart and mind. While “I am not sure we are alive” may not be the greatest pickup line in a bar, it seemed that both of us were obsessed over it, and this spontaneously created a bond.
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  Later on in my office I could not focus on the work I was supposed to do. I was busy contemplating that so many people are using the words birth and life and death as metaphors rather than as an accurate physical description of what life is. For example, I remembered once reading the words of a socialist, Moshe Beilinson, who said something like, “We set out to change the world . . . to end the enslavement of people by people. When were we born? It was when the first spark of freedom and self-esteem lit in the heart of the first slave.” He used the word “born” to describe when life began, but clearly as a metaphor. However, this filmmaker visiting our lab was not interested in a discussion about metaphors. Like myself in previous years, it was clear she wanted precision; she wanted a scientific definition.




  Eventually I did send her an answer by email, but I was dissatisfied. She was dissatisfied as well. She was polite, but I could feel her discontent lurking between the lines of her reply. It was evident she did not want to beat around the bush. She wanted a razor-sharp, to-the-point answer.




  Like a typical academic circling his wagons, my email to her started with a look at the history of the ancient debate over the mind-body problem, which asserts that the mind and body are fundamentally different in nature. As noted, Plato and the Buddha, among others, already thought about the relationship between these two separate entities. An endless number of philosophical masterpieces, as well as poems, prose, and plays, have been written about it. I also told her about the field of emergence, which claims that complex systems develop completely novel qualities that cannot be understood by simply considering the sum of the system’s parts. For example, some claim we cannot predict the shape of snowflakes or fractal water crystals forming on glass from the knowledge we have about water molecules and, similarly, that we cannot predict the exact ripples seen in sandy surfaces hit by winds or currents by knowing the atomic composition of sand. In the same way, although it is built from atoms, it could be that the brain has features that are fundamentally different from those of atoms, and in this sense, it may be that even if we eventually think the atom is dead, the brain (and the human behind it) may still be alive, and, vice versa, if we understand in what sense a human is alive, it could be that the single atom does not meet the human criterion for life. I concluded my email to her by saying that her question reminded me of the words written in Yiddish by the poet and playwright Abraham Goldfaden in the nineteenth century: “They say that I am not who I am—and it scares me, for if I am not who I am—who am I?” I was blowing smoke, and I recall I even felt embarrassment over my near-random contemplations. I did not have what she wanted.




  In the many months that followed, every day as I watched the atoms in my lab, it became clear that many layers of her question remained hidden from me, and I was adamant not to send her another answer before I felt I had reached the very essence of her question. And so, this book, The Human Test, my answer to her, started a life of its own.




  As time passed, something strange happened. For some reason I felt that from our discussions over the course of that day, and from the few emails she sent me afterward, I already knew her quite well, and I started to imagine what questions she might still have. She became the dissenting voice within my mind, an avatar roaming on a big Harley Davidson motorbike inside my skull, emitting, from time to time, bursts of laughter. It was clear she was extremely smart, and I had to keep up. In this introduction I outline some brief examples of the sort of discussions I had with her.




  Again and again, I asked myself if my answer to Eve was now ready. Time and again I could not shake the suspicion that it was still not complete. It eventually took a very long time to hatch from its cocoon.




  2. GOING BEYOND CONSCIOUSNESS




  The first thing I wanted to do was to go back to my old interest in the field of consciousness. I again reaffirmed my belief that, through the study of consciousness, science would eventually be able to define what is special about our brain and consequently to define human life, and so it was that the meaning of consciousness became for me the key to differentiating us from zombies, or from atoms for that matter.




  But then, after refamiliarizing myself with the latest scientific work, I decided I must go beyond consciousness, as it was still so horribly ill defined, both theoretically and experimentally. This is evident in the many diverging opinions regarding consciousness that continue to linger to this day in the scientific community. The more I read, the more it became clear that the study of consciousness features an extremely high potential to eventually provide us with a deep understanding and should, therefore, be continued, but the chances of it converging any time soon to some clear-cut insight, not to say definition, of (mental) human life, or what it means to be human in terms of higher brain functions, are slim.




  In fact, I must say that the more I read about the present theoretical and experimental search for consciousness, the more it resembled the search for dark matter (a type of matter that we physicists are working hard to identify): In both cases, we are quite sure it’s there, although currently we have no idea what it is, but we are developing lots of interesting theories and experimental probes to eventually understand it. It is crucial that we continue to study dark matter just as it is of paramount importance that we continue to study consciousness. However, in both cases, it may take a very long time.*




  I therefore wanted to look for something simpler that could provide some operational definition of human life within our lifetime, something that existing, or near-future, technology could actually measure with crystal-clear verdicts. When I say measure, I mean that some instrument can assign a value, a number, like we do in experimental physics for mass, or velocity, or charge. In physics, when we are able to measure something, we call it an “observable.” Hence, I wanted some realistic, tangible observable for human life. At first I was very skeptical about the possibility, but I said to myself that if I am to deliver a meaningful answer to the NYC filmmaker, I must try and go beyond the vagueness that currently dominates the discourse.




  I also defined for myself a second, related goal, which was to try and find an observable that quantifies human life in a way that is determined by the outcomes of the brain, namely, the actions of a person. Actions are a clear-cut data point, whereas internal brain processes, such as those measured in the studies of consciousness, are much more ambiguous. Of course, I was well aware that humans have been characterizing human behavior, namely brain outcomes, for thousands of years. That’s what we call good and bad, smart and stupid, warm and cold, spiritual and rational, ethical and immoral, flamboyant and reserved, and so on. But all these lack straightforward scientific definitions; they are subjective. I wanted an objective observable for which I could get a clear-cut number. Again, at first, I was skeptical about the possibility.




  As described throughout this book, as I was peeling back layer after layer surrounding Eve’s question, the predictability of our brain and its decisions (namely, brain outcomes), and thus the predictability of us humans, slowly revealed itself to be the observable I was searching for. It also seemed that AI and Big Data would be able to measure this observable. But what does predictability actually tell us about us humans? And can AI and Big Data really predict us? At the beginning there were more questions than answers regarding this surprising observable.




  One thing was becoming evident quite quickly. As I was diving deeper and deeper into present-day theories of consciousness in search of an answer, an important insight was emerging, a logical connection which, it seems, only a few have made: The idea that the brain and its outcomes are in principle predictable is, in fact, currently being established inadvertently by the different theories that try to provide a mathematically accurate description of the brain and of consciousness. Obviously, every theory that has the eventual goal of describing the activity of the brain by some mathematical function inadvertently supports the notion of a deterministic brain, as mathematics is deterministic! (as long as there is no stochastic, i.e., random, term built into the mathematical equation). For example, one of the popular theories of consciousness in our time, integrated information theory (IIT), attempts to provide a numerical value for consciousness which is coined phi, and which aims to represent both subjective experience as well as the empirical evidence. The next logical step is to realize that anything that can be described with mathematical accuracy is eventually a predictable system, so talking about predictable brains or predictable humans is indeed a rational leap. Of course, even a mathematical formulation can only make accurate predictions depending on its granularity (i.e., level of detail) and the quality of its input, but in principle, if you believe in a mathematical description of the brain, the concept of predictability should not be foreign to you.




  With the passing of time, my communication with the atoms became more sophisticated, and I could delve further into the implications of this new way of looking at the mathematics of the brain.




  As a picture started to emerge, I gradually became quite stunned to realize that with the advent of AI and Big Data, an actual experiment that could shed new light on the question of human life, and in fact deliver profound new insight, is already underway, and amazingly no one talks about it.




  3. MACHINE DEATH




  As my answer to Eve’s brilliant question took on a life of its own, it became apparent that the observable that may shed new light on the question of human life is predictability. The experiment measuring the predictability of humans is described in Part I of this book, as well as briefly below. Although I analyze the meaning of predictability throughout the book, here, in a nutshell, I touch upon the immense philosophical impact of this observable.




  Rather than speak of zombies, in my discussions with Eve I began to talk of machine death, namely humans dying not biologically but mentally, because they are a machine. I wanted to discuss machine death as it is easier to define what a machine is than to define what humans are, or zombies for that matter. In fact, if by machine we are referring to classical, nonintelligent machines, a good machine may be defined by just one word: predictability. I have already mentioned in the preface the predictable behavior of the traffic lights at a road junction. In a more complex example, if a good car engine gets the proper amount of air, water, gasoline, and oil, it is completely predictable; you know exactly where the pistons will be in one hour or one day. If machines were not predictable, we would not have made it to the moon and to Mars. The Voyager would not still be sending us data from the edges of the solar system. It is this concept of predictability that I focus on, because it has profound implications for our understanding of our human life, and in fact it holds the key to answering Eve’s convoluted question.




  As predictability is the hallmark of a machine, and if we agree that a machine is the opposite of human life, it stands to reason that being a predictable human is a sufficient condition for what may be called human death, where by death I obviously mean mental death and not biological death. What if a disruptive new technology, now making its debut, manages to prove that we, namely our desires and choices, are predictable? It is not the technology that will make us predictable. If we are predictable, we are predictable by design; namely, this is how nature made us. The new technology will simply prove that this is our reality.




  The first thing to note in the interplay between predictability and human life is that if an individual and his thoughts may be predicted by some external agent, that individual cannot have free will. So, while it is hard to define exactly what free will is, it is easy to define its opposite. This is the first of many dramatic consequences.




  Some scholars claim that AI, with all its superintelligence, is going to be the highest-impact event that will take place this century. Here, I beg to differ; while it is evident that superintelligent AI is a game changer, the new understanding of how predictable we are will give rise to an even higher-impact turning point in the story of the evolution of the human species as, in many ways, it heralds our extinction as a free species. Extinction is a big word, so what exactly do I mean by that? Specifically, as predictability is incompatible with free will, an experiment showing that humans are predictable will prove once and for all that there is no free will; namely, considering the most fundamental meaning of free, we can no longer be defined as a free species. Some may say that free will is not that important, but if some external entity can know what we will decide before we decide it, what is there really left of the promise, to say nothing of the beauty, of our species? If we are predictable, we are really nothing more than the sum of our predictable single atoms.




  Still, superintelligent AI and Big Data are indeed game changers in this story of our possible extinction as a free species, as it is the proof they will provide about us being predictable that will transform us from a race of humans to a race of machines. Based on endless data harvesting of our every move and utilizing computing power that is beyond what we can now fathom, AI will know us better than we know ourselves and will be able to predict our every choice, or will it?




  One day, I was drinking my morning university coffee, and just as I was thinking that this defines the opposite of exquisite coffee, Eve’s voice, in what has now become a customary routine, began its almost daily roaming around inside my head. She asked me, “Beyond the way nature made us, are there humans promoting human predictability?” “What do you mean?” I replied. “I mean, are there forces in our society that would be happy to see us being predictable and are already pursuing the measurement of our predictability?”




  I thought about it for a few days, and I told the Eve that was inside my head the following: At present, it is primarily capitalism and the business sector that are pushing forward the measurement and utilization of human predictability. The potential economic gains are humongous, and as I have already noted, the ever-growing capabilities, which are currently well hidden behind innocuous names like “recommender systems” and “user preferences,” are intended to design traps, ploys, customized and optimized to each individual person based on the ability to predict the choices of that person, so that consumers are lured into purchasing whatever product or service a company is offering.




  Human predictability is also promoted indirectly, at times brilliantly, by those who claim that we need to take measures to reduce variability in human decision making, as such variability is tantamount to lapses of judgment. For example, Nobel laureate Daniel Kahneman and his colleagues claim exactly that.1 While variability is indeed a cause for lack of accuracy and efficiency and takes a negative toll in various human endeavors such as medical treatment, the justice system, and customer service, no one has considered the price humans will be required to pay when the minimization of variability reaches a level where it will increase predictability.




  The political sector is not far behind the business sector in driving the field of predictability, just as it was quick to capitalize on the expertise of public relations and advertising firms at the beginning of the twentieth century. Academic institutions are of course also very curious regarding any new understanding of how we are built. In addition, as the investment of industry in academia increases, the pure curiosity of academics is unfortunately becoming more and more aligned with the needs of the business sector. Indeed, there are many forces at work aiming to prove and take advantage of the predictability of humans.




  She then asked, “If we are proven to be predictable, will our day-to-day life be any different from what it is today?” I answered: Not at all. We will still go to work, still have children, and still have loving relationships and business ventures. If anything, we will be happier, as those who are predicting us will be better able to understand our needs and address them. “Why would they want to supply our needs?” she asked. Well, for the simple reason that happy people ask far fewer questions and are easier to control.




  “So you are saying that mentally dead people could be happy and enjoy well-being?” she reflected. I believe so, I answered, adding that happiness and well-being are subjective experiences that could be felt even if you have no free will. On the other hand, I noted, the lack of free will that comes with measured predictability is an objective statement, a paradigm shift in the understanding of who we are.
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  But then I stopped talking. A dark cloud was suddenly looming above me. I whispered some words to myself. “Have you finished with your unintelligible soliloquy?” she suddenly uttered. I tried to raise my voice: We may not even know that we have become predictable. She made a face. It was not a laughing face. On the contrary, it was the same one she had made in the lab quite some time ago when she asked me if the atoms are alive. And now it was clear she wanted to know more. I said: Commercial companies and social media, homeland security institutions and rulers, may not be in a great hurry to reveal their cards, as they hope this technology will provide them with an economic, security, or political edge. Following the Facebook/Cambridge Analytica data scandal regarding the use of harvested data for political advertising in the Trump and Cruz 2016 campaigns, future users of such data will surely become more cautious about unveiling their moves. On the other hand, humans at large will perhaps not be so anxious to acknowledge the new trend, as they will not want to be forced to face the philosophical consequences. Even if a certain individual is not disposed to think philosophically, the ego simply cannot accept such a demotion, as all of our egos like to adorn themselves with the crown of a high-level being, which typically means believing that we have free will and, as noted, predictability is the opposite of free will. Such a demotion would be like asking the king of England to start doing the dishes in the local pub. So it seems that both sides of the equation, those who do the predicting and those who are the predicted, have strong incentives to keep this whole topic, which may be rightfully named the most profound experiment ever done on humans, under the radar.




  She replied, “Could we be living, now or in the near future, in a social pyramid of predictability, where each layer of society can predict the layer beneath it, as each layer has more harvesting and predicting technology than the one below it? But who will be at the very top? A dictator, a computer, some alien ruler?” I had no answer.




  Walking home that day I briefly pondered: In case Earth is ever attacked by sinister aliens, if humans had the ability to become less predictable, it would be much harder for the aliens to fight humans and conquer Earth. In such a case, fighting predictability would even ensure biological (i.e., physical) human life, namely life as we humans have defined it thus far.




  But this was a one-time reflection. In my answer to Eve, I was not thinking of science fiction. Far from it. Her demand for accuracy required that I analyze and extrapolate the very much nonfictitious facts of the rising technology and our brain, and in what way this differs from what we know about simple single atoms.




  4. A CONNECTION TO CONSCIOUSNESS




  One afternoon, her apparition and I were sitting together on a bench on campus, and she asked me whether there was a connection between predictability and consciousness. Her question was extremely relevant. Indeed, when thinking of a new parameter to characterize a system, a new observable, it is always prudent and insightful to view it also in the context of the traditional observable that is already established in the thoughts, language, culture, and experiments of humans. Hence, if I am to seriously consider predictability as a powerful new observable that can shed new light on who we are within our lifetime, I must also wonder about any possible connection to consciousness.




  So, what may be the connection, or even correlation, between predictability and consciousness? I asked myself. As a first illustration, I started thinking together with the Eve roaming around inside my skull of the detailed knowledge that has been accumulated regarding mind-altering drugs. I believe many cognitive scientists would agree that mind-altering drugs induce a higher or expanded level of consciousness. For example, Anil Seth, a cognitive and computational neuroscientist from the United Kingdom, states, “I learn to my surprise that hallucinogens really do take you to a higher level of consciousness.”2 On the other hand, many would also agree that mind-altering drugs induce divergent thought or associative thinking, namely, creativity, which seems to be tantamount to less predictability.* It is not by chance that so many artists find it necessary to use hallucinogens.3




  Specifically, painters and sculptors, musicians and dancers, poets and authors, for many years have all recognized that mind-altering drugs are a gateway to creativity. For example, it is well known that Pablo Picasso smoked opium. He even stated that the smell of the thick opium smoke was “the most intelligent smell in the world.” It is also well known that in music, Bob Dylan, the Beatles, Jimi Hendrix, and many other famous artists used drugs, specifically LSD.




  Another person famous for his creativity, Steve Jobs, stated that LSD helped. Jobs was actually at some point in touch with Swiss chemist Albert Hofmann who, in 1943, accidentally discovered its effects on humans.† This vast history of artists and creative technologists finding mind-altering drugs advantageous would suggest that mind-altering drugs are the opposite of predictability, or in more popular terms, the opposite of more of the same. (It is perhaps interesting to also note that there are recurring claims that the leaps of thought that gave birth to modern civilization some two thousand years ago were connected to the use of mind-altering drugs.4)




  It is therefore quite evident that our new observable may be somehow connected to what we call consciousness, as both are affected by mind-altering drugs, and furthermore they seem to adhere to an inverse relation, namely, that a higher consciousness is connected to less predictability.




  Of course, in order for a correlation to be established, one needs to show that a change in predictability is always accompanied by a change in the level of consciousness. This requires enormous scientific work that is beyond the scope of my discussion with Eve. Furthermore, correlation is not causation, and finding a causal relation between the two is an even harder undertaking. In addition, creativity itself has never been clearly defined or quantified. An endless number of research studies and books have been written on the subject, for example, addressing the fascinating question of whether AI can be creative5 and why and how the AI program Midjourney won first prize in a 2022 art competition.6 Nevertheless, solid hints are good enough for our purpose, and we continued to contemplate this rather bizarre and fascinating connection.




  Going back to Anil Seth’s statement that hallucinogens take you to a higher level of consciousness, while it is clear what is meant when we speak of a change in the degree of predictability, it is much less clear what is meant by a “higher level of consciousness,” especially if it is within the human species. I am of course not considering here trivial scales of consciousness, examining basic functionality of the brain after an injury as is done with the Glasgow Coma Scale (GCS) used in hospitals. I am also not speaking of other less trivial, yet still quite rudimentary, altered states of consciousness like hypnosis and meditation.7 Nevertheless, these hint at the fact, or even imply, that speaking of varying levels of consciousness stands to reason, even within the class of physiologically healthy brains.




  So what does this “higher” mean scientifically? At this point, not very much. But first hints are coming in. For example, using brain-imaging MEG technology, researchers measured the tiny magnetic fields produced in the brain and found that, across three psychedelic drugs, one measure of conscious level—neural signal diversity—was reliably higher.8




  It seems that the intuition of cognitive scientists is that in the future, different physiologically healthy brains will be found to exhibit varying levels of consciousness. Indeed, as noted, present-day theories such as IIT are laying the groundwork for a mathematical evaluation of the level of consciousness in individual brains. As consciousness and predictability are most probably connected, one may conjecture that similarly, in the near future, tests of predictability will find that different people have different levels of predictability. In fact, as predictability will most probably be measured in a reliable way long before consciousness, the experimental uncovering of varying levels of predictability may constitute an important prelude to a later discovery regarding varying levels of consciousness in healthy brains.




  But even without the above-hypothesized connection between consciousness and predictability, the important bottom line is that different values for our observable, predictability, are related to different levels of creativity, and as there is quite a consensus that different brains possess different levels of creativity, it stands to reason that different brains have different levels of predictability as well.




  Eve and I were now silent, contemplating this new conclusion that different people will probably be found to have different levels of predictability. On the campus bench, as people were passing by, we pushed our heads back, looking at the sky, wondering what level of predictability we ourselves possess.




  5. THE PILL




  Amazingly, evolution may have developed some kind of mechanism to fight against predictability, not because of some philosophical aesthetic but because of the enhanced survival probability one has if they not only have the ability to exploit a situation (which may be done by some predictable deterministic feedback loop) but also the ability to explore for new situations (which requires some amount of random decision making, whereby the latter cannot be predicted). Exploring, of course, is tantamount to what we call creativity or divergent thought. However, from the early success of the new AI-based predictive technologies, it seems that for many people this mechanism to fight against predictability is a dwindling resource. As described in The Human Test, one may view these two very different functions of the brain through a simplified two-layer model.




  One night, as I was lying awake in bed gazing at the ceiling, Eve asked from the depths of my fuzzy mind, “Is there a cure?” Again, her words shocked me. She asked the question I was afraid to ask. If in the lab she asked if the atoms were alive, she was now asking whether there is any hope for humans. For if there is no cure and we are highly predictable to begin with, all is lost.




  Thinking of the grim possibility that many of us, if not all of us, are to a high degree predictable, I was wondering whether there is any point in us shouting, “To the battle stations!” This call to arms has saved us humans so many times before. Alas, the atomic bomb that now threatens to annihilate us as a free species does not originate from some crazy North Korean dictator or perhaps some terrorist out to inflict suffering and mayhem, or even from some alien out to take control of Earth. The bomb is already inside of us. The machine virus is built in, a virus within our core software. It is part of our DNA. This is to say that if we are predictable, if we have no free will, it is because that is how nature made us, the hardware and software from which we have been constructed. In fact, it could be that so far this machine virus has been of paramount importance to our survival, but now, if we are to transcend, it may very well have become a horrible liability.




  But perhaps there is a pill. A pill that could fight predictability. A pill that would ensure a free mind and the divergent thought and creativity that come with it. It’s a long shot. The chances are really minute, but what if? What would be the ingredients of this pill, who would make it, and who would give it to us? The end game of this book, my answer to Eve, is all about the recipe for this pill.




  I thought about it for quite a long time, oscillating between optimism and pessimism, until I eventually forged my opinion: as it is believed that creativity may be enhanced (by drugs or by other less dangerous means), we may conjecture that the predictability of an individual brain may be altered as well.




  As detailed in this book, I expect there will be two kinds of pills, one available now and the other farther into the future. The first requires that each individual take whatever measures they currently have at their disposal. At present, no one aside from you is going to produce the pill and administer it to you, as these measures are simply not available as a commercial or medical product; and in any case, those predicting you from above would try and stop the mass production of a successful pill any way they can. Currently, only you can make the pill, and only you can decide to take it. The second kind of pill will be made available as a commercial product once the masses demand it and, consequently, once companies understand that there is a huge market for it. Namely, when the time comes, and I expect it will come in the very near future, that our level of predictability may be measured upon our request, I also expect that not too many years later, a person will be able to ask for some external stimulus, chemical, electrical, or even surgical intervention that will lessen his or her predictability. This would be considered some kind of medical treatment. In The Human Test, I utilize the above-mentioned two-layer model of the brain to explain how this pill against predictability will work.




  This was her final question. The Human Test was now ready to be sent to the real her, to Eve.




  6. THE BOOK




  This book is my answer to Eve, the filmmaker from NYC who visited my lab quite a number of years ago and shocked me when she asked if the single atoms with which I communicate are alive. It took me a very long time to fully understand and appreciate the question. I started out by thinking about the difference between the single atoms in my experiments and our brain, for we are our brain, and our brain is nothing but atoms. Hence, if we are alive, perhaps the atoms are too. But then this thought backfired on me, and I began to think that if atoms are dead, perhaps we are dead too. In my mind, the jury was out. They were not simply out in the next room; they have all run to the underground bunker.




  Humans have had great success with the science of life and death, and the result is evident in our ever-increasing longevity. Biological longevity may continue to increase, and as some speculate, our mind may even be awarded eternal life when we are able to upload ourselves to advanced computers. But is that all the science of life and death will achieve? I think not. There are growing indications that science and technology will eventually enable us and indeed force us to completely redefine death, and consequently life. Specifically, if we find that different healthy brains have different levels of consciousness, and if we agree that consciousness is the unique hallmark of human life, we may eventually declare that there are different levels of life and, in the more extreme view of this future, humanity may even declare a certain threshold below which there is no human life, even in what are now considered to be biologically healthy brains. If some form of mental death is much more intricate than the physical death of the brain and the heart—that is, if it may occur even while the biological body is still functioning according to traditional rudimentary criteria—and if this new form of death will define the point at which life really ends, everything will change. Our most cherished convictions will be shattered.




  However, if we want some clear-cut answers about who we are mentally within our lifetime, if we want to really understand what is unique in what concerns human life, we must make a bold move. As the study of consciousness is expected to require significant time to converge, we cannot continue to only use the vague terms always called upon in order to define our life, such as self-awareness and consciousness (see Appendix A regarding the structure of the brain and Appendix B regarding the present status of studies concerning self-awareness and consciousness). Words such as consciousness have never had an accurate, quantifiable, measurable definition. Adding additional phrases such as sentient beings or qualia does not undo this vagueness and ambiguity. As I was trying to complete my answer to the question posed by Eve, it became evident that without a bold move, my final text to her would merely constitute more of the same. My answer to Eve therefore describes the required bold move, in terms of a new experiment and observable, as well as in terms of the interpretation of the results through the lens of a new definition of life.




  With this in mind, the book strives for a new paradigm, and it is found in human predictability. The paradigm is simple yet powerful: If you are predictable, you are a machine, and if you are a machine, you are dead or, at the very least, less alive. In popular terms, you are a zombie. You are a complex biological, chemical, physical machine, but a mere machine nonetheless. Human life, which must strive to be the opposite of a machine, cannot be predictable.




  When Eve and I became serious about predictability, I cautioned her that professionals from the very wide variety of disciplines studying the complex field of consciousness may feel that the new observable is incomplete, perhaps even simplistic. I recall she took on a serious face, but then she smiled and said, “But such is the nature of a practical compromise.” Indeed, she was right; at the end of the day, one must compromise between the wish for a pragmatic operational model that allows us to make simple, clear-cut definitions (in science sometimes called a phenomenological model) and a much deeper, more complex model that is derived from first principles, that is, from the most basic laws of nature. The latter is what is required for a full understanding, while the former is what is needed if we are to get reasonably robust answers within our lifetime. We looked at one another, and it was clear what our choice was.




  In summary, predictability has many interesting aspects to it. To begin with, such a well-defined yet, as I found out, insightful parameter allows us to avoid the vague terms predominantly called upon in order to define human life, such as self-awareness and consciousness. Furthermore, as the single atom seems to be a predictable machine via equations like those written by Claude Cohen-Tannoudji, predictability may be the cornerstone in the search for an objective way to compare between our brain, namely us, and the single atom. Moreover, even in the unlikely event that scientific work with EEG, MEG, and MRI probes brings the entire community of scholars to agree on what consciousness is and how to quantify it, would there be agreement on designating this highly intricate internal mechanistic characterization of the brain as a criterion for human life? Internal signals coming from the brain are so noisy, while predictability, on the other hand, is an outcome of the brain, whereby the data comes from a person’s clear-cut actions. The data is consequently much more straightforward and reliable. I thus chose predictability as the objective Rosetta stone around which my answer revolves.
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  Beyond what appears in the sneak preview provided by the preface and this introduction, my humble answer to the brilliant question put forward by the filmmaker from NYC is divided into five main parts:




  First, I begin by treading on solid ground when I describe the profound experiment that is already underway by use of AI and Big Data and which should provide, in the near future, new groundbreaking insight into who we are. While the results of a new experiment are never known ahead of time, preliminary results that are coming in (as described in Part I) allow us to conjecture with a relatively high level of confidence what the eventual results will be.




  I review how present-day technology is already well on its way to reliably predict us and how in the near future one may even ask to be tested for their level of predictability, namely, for this new kind of mental death that is being postulated. Here, I also discuss the theoretical basis for the experiment by venturing into a detailed contemplation over determinism, where determinism simply means that the future of any physical system is in principle predictable.




  In the second part of the book, I present some of the common arguments against the possibility of predictability, such as the soul, free will, and emergence, and I ask whether they are significant.




  While this book is mainly about the science of predictability, in the third and fourth parts of the book I engage in a philosophical pause for two different reasons.




  In the third part, I take this philosophical pause to acquaint myself and Eve with some of the limitations that may hinder us from objectively analyzing the topic of the definition of life and, specifically, from investigating the issue of predictability and its dramatic consequences. I detail the mapping I made of some of my own personal human limitations and biases when I started to think of how to best address such a convoluted problem, and I further describe how I tried to go around these personal shortcomings of mine by utilizing a thought experiment, that is, by simulating in my head an experiment in my laboratory, with the usual careful analysis, but with instruments and tools we don’t yet have. Specifically, our goal in this thought experiment is to dissect the brain and study its core software and hardware. I sketch what a thought experiment is and the many constraints on our thinking and objectivity, originating in our personal biases, our ego, and even our language, that such an experiment can help circumvent. Several bias-invoking theories such as the theory of the denial of death are considered. Timeless audacious thinkers such as Confucius, Einstein, Kant, Popper, Lao-tzu, Darwin, Copernicus, Freud, Schopenhauer, Wittgenstein, Kuhn, Magritte, Sartre, and Descartes, as well as numerous other artists, writers, scientists, and philosophers, are called upon to assist.
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