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    INTRODUCTION
  


  
    Our understanding of the universe as a whole has reached a dead end. The “meaning” of quantum physics has been debated since it was first discovered in the 1930s, but we are no closer to understanding it now than we were then. The “theory of everything” that was promised for decades to be just around the corner has been stuck for decades in the abstract mathematics of string theory, with its unproven and unprovable assertions.
  


  
    But it’s worse than that. Until recently, we thought we knew what the universe was made of, but it now turns out that 96 percent of the universe is composed of dark matter and dark energy, and we have virtually no idea what they are. We’ve accepted the Big Bang, despite the increasingly greater need to jury-rig it to fit our observations (as in the 1979 acceptance of a period of exponential growth, known as inflation, for which the physics is basically unknown). It even turns out that the Big Bang has no answer for one of the greatest mysteries in the universe: why is the universe exquisitely fine-tuned to support life?
  


  
    Our understanding of the fundamentals of the universe is actually retreating before our eyes. The more data we gather, the more we’ve had to juggle our theories or ignore findings that simply make no sense.
  


  
    This book proposes a new perspective: that our current theories of the physical world don’t work, and can never be made to work, until they account for life and consciousness. This book proposes that, rather than a belated and minor outcome after billions of years of lifeless physical processes, life and consciousness are absolutely fundamental to our understanding of the universe. We call this new perspective biocentrism.
  


  
    In this view, life is not an accidental by-product of the laws of physics. Nor is the nature or history of the universe the dreary play of billiard balls that we’ve been taught since grade school.
  


  
    Through the eyes of a biologist and an astronomer, we will unlock the cages in which Western science has unwittingly managed to confine itself. The twenty-first century is predicted to be the century of biology, a shift from the previous century dominated by physics. It seems fitting, then, to begin the century by turning the universe outside-in and unifying the foundations of science, not with imaginary strings that occupy equally imaginary unseen dimensions, but with a much simpler idea that is rife with so many shocking new perspectives that we are unlikely ever to see reality the same way again.
  


  
    Biocentrism may seem like a radical departure from our current understanding, and it is, but the hints have appeared all around us for decades. Some of the conclusions of biocentrism may resonate with aspects of Eastern religions or certain New Age philosophies. This is intriguing, but rest assured there is nothing New Age about this book. The conclusions of biocentrism are based on mainstream science, and it is a logical extension of the work of some of our greatest scientific minds.
  


  
    Biocentrism cements the groundwork for new lines of investigation in physics and cosmology. This book will lay out the principles of biocentrism, all of which are built on established science, and all of which demand a rethinking of our current theories of the physical universe.
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    MUDDY UNIVERSE
  


  
    The universe is not only queerer than we suppose, but queerer than we can suppose.
  


  
    —John Haldane, Possible Worlds (1927)
  


  
    The world is not, on the whole, the place described in our schoolbooks.
  


  
    For several centuries, starting roughly with the Renaissance, a single mindset about the construct of the cosmos has dominated scientific thought. This model has brought us untold insights into the nature of the universe—and countless applications that have transformed every aspect of our lives. But this model is reaching the end of its useful life and needs to be replaced with a radically different paradigm that reflects a deeper reality, one totally ignored until now.
  


  
    This new model has not arrived suddenly, like the meteor impact that changed the biosphere 65 million years ago. Rather, it is a deep, gradual, tectonic-plate-type alteration with bases that lie so deep, they will never again return whence they came. Its genesis lurks in the underlying rational disquiet that every educated person palpably feels today. It lies not in one discredited theory, nor any single contradiction in the current laudable obsession with devising a Grand Unified Theory that can explain the universe. Rather, its problem is so deep that virtually everyone knows that something is screwy with the way we visualize the cosmos.
  


  
    The old model proposes that the universe was, until rather recently, a lifeless collection of particles bouncing against each other, obeying predetermined rules that were mysterious in their origin. The universe is like a watch that somehow wound itself and that, allowing for a degree of quantum randomness, will unwind in a semi-predictable way. Life initially arose by an unknown process, and then proceeded to change form under Darwinian mechanisms that operate under these same physical rules. Life contains consciousness, but the latter is poorly understood and is, in any case, solely a matter for biologists.
  


  
    But there’s a problem. Consciousness is not just an issue for biologists; it’s a problem for physics. Nothing in modern physics explains how a group of molecules in your brain create consciousness. The beauty of a sunset, the miracle of falling in love, the taste of a delicious meal—these are all mysteries to modern science. Nothing in science can explain how consciousness arose from matter. Our current model simply does not allow for consciousness, and our understanding of this most basic phenomenon of our existence is virtually nil. Interestingly, our present model of physics does not even recognize this as a problem.
  


  
    Not coincidentally, consciousness comes up again in a completely different realm of physics. It is well known that quantum theory, while working incredibly well mathematically, makes no logical sense. As we will explore in detail in future chapters, particles seem to behave as if they respond to a conscious observer. Because 
     that can’t be right, quantum physicists have deemed quantum theory inexplicable or have come up with elaborate theories (such as an infinite number of alternate universes) to try to explain it. The simplest explanation—that subatomic particles actually do interact with consciousness at some level—is too far outside the model to be seriously considered. Yet it’s interesting that two of the biggest mysteries of physics involve consciousness.
  


  
    But even putting aside the issues of consciousness, the current model leaves much to be desired when it comes to explaining the fundamentals of our universe. The cosmos (according to recent refinements) sprang out of nothingness 13.7 billion years ago, in a titanic event humorously labeled the Big Bang. We don’t really understand where the Big Bang came from and we continually tinker with the details, including adding an inflationary period with physics we don’t yet understand, but the existence of which is needed in order to be consistent with our observations.
  


  
    When a sixth grader asks the most basic question about the universe, such as, “What happened before the Big Bang?” the teacher, if knowledgeable enough, has an answer at the ready: “There was no time before the Big Bang, because time can only arise alongside matter and energy, so the question has no meaning. It’s like asking what is north of the North Pole.” The student sits down, shuts up, and everyone pretends that some actual knowledge has just been imparted.
  


  
    Someone will ask, “What is the expanding universe expanding into?” Again, the professor is ready: “You cannot have space without objects defining it, so we must picture the universe bringing its own space with it into an ever-larger size. Also, it is wrong to visualize the universe as if looking at it ‘from the outside’ because nothing exists outside the universe, so the question makes no sense.”
  


  
    “Well, can you at least say what the Big Bang was? Is there some explanation for it?” For years, when my co-author was feeling lazy, he would recite the standard reply to his college students as if it were an after-business-hours recording: “We observe particles materializing in empty space and then vanishing; these are quantum mechanical 
     fluctuations. Well, given enough time, one would expect such a fluctuation to involve so many particles that an entire universe would appear. If the universe was indeed a quantum fluctuation, it would display just the properties we observe!”
  


  
    The student takes his chair. So that’s it! The universe is a quantum fluctuation! Clarity at last.
  


  
    But even the professor, in his quiet moments alone, would wonder at least briefly what things might have been like the Tuesday before the Big Bang. Even he realizes in his bones that you can never get something from nothing, and that the Big Bang is no explanation at all for the origins of everything but merely, at best, the partial description of a single event in a continuum that is probably timeless. In short, one of the most widely known and popularized “explanations” about the origin and nature of the cosmos abruptly brakes at a blank wall at the very moment when it seems to be arriving at its central point.
  


  
    During this entire parade, of course, a few people in the crowd will happen to notice that the emperor seems to have skimped in his wardrobe budget. It’s one thing to respect authority and acknowledge that theoretical physicists are brilliant people, even if they do tend to drip food on themselves at buffets. But at some point, virtually everyone has thought or at least felt: “This really doesn’t work. This doesn’t explain anything fundamental, not really. This whole business, A to Z, is unsatisfactory. It doesn’t ring true. It doesn’t feel right. It doesn’t answer my questions. Something’s rotten behind those ivy-covered walls, and it goes deeper than the hydrogen sulfide released by the fraternity rushers.”
  


  
    Like rats swarming onto the deck of a sinking ship, more problems keep surfacing with the current model. It now turns out that our beloved familiar baryonic matter—that is, everything we see, and everything that has form, plus all known energies—is abruptly reduced to just 4 percent of the universe, with dark matter constituting about 24 percent. The true bulk of the cosmos suddenly becomes dark energy, a term for something utterly mysterious. And, by the way, the expansion is increasing, not decreasing. In just a few years, 
     the basic nature of the cosmos goes inside out, even if nobody at the office watercooler seems to notice.
  


  
    In the last few decades, there has been considerable discussion of a basic paradox in the construction of the universe as we know it. Why are the laws of physics exactly balanced for animal life to exist? For example, if the Big Bang had been one-part-in-a-million more powerful, it would have rushed out too fast for the galaxies and life to develop. If the strong nuclear force were decreased 2 percent, atomic nuclei wouldn’t hold together, and plain-vanilla hydrogen would be the only kind of atom in the universe. If the gravitational force were decreased by a hair, stars (including the Sun) would not ignite. These are just three of just more than two hundred physical parameters within the solar system and universe so exact that it strains credulity to propose that they are random—even if that is exactly what standard contemporary physics baldly suggests. These fundamental constants of the universe—constants that are not predicted by any theory—all seem to be carefully chosen, often with great precision, to allow for the existence of life and consciousness (yes, consciousness raises its annoying paradoxical head yet a third time). The old model has absolutely no reasonable explanation for this. But biocentrism supplies answers, as we shall see.
  


  
    There’s more. Brilliant equations that accurately explain the vagaries of motion contradict observations about how things behave on the small scale. (Or, to affix the correct labels on it, Einstein’s relativity is incompatible with quantum mechanics.) Theories of the origins of the cosmos screech to a halt when they reach the very event of interest, the Big Bang. Attempts to combine all forces in order to produce an underlying oneness—currently in vogue is string theory—require invoking at least eight extra dimensions, none of which have the slightest basis in human experience, nor can be experimentally verified in any way.
  


  
    When it comes right down to it, today’s science is amazingly good at figuring out how the parts work. The clock has been taken apart, and we can accurately count the number of teeth in each wheel and gear, and ascertain the rate at which the flywheel spins. 
     We know that Mars rotates in 24 hours, 37 minutes, and 23 seconds, and this information is as solid as it comes. What eludes us is the big picture. We provide interim answers, we create exquisite new technologies from our ever-expanding knowledge of physical processes, we dazzle ourselves with our applications of our newfound discoveries. We do badly in just one area, which unfortunately encompasses all the bottom-line issues: what is the nature of this thing we call reality, the universe as a whole?
  


  
    Any honest metaphorical summary of the current state of explaining the cosmos as a whole is . . . a swamp. And this particular Everglade is one where the alligators of common sense must be evaded at every turn.
  


  
    The avoidance or postponement of answering such deep and basic questions was traditionally the province of religion, which excelled at it. Every thinking person always knew that an insuperable mystery lay at the final square of the game board, and that there was no possible way of avoiding it. So, when we ran out of explanations and processes and causes that preceded the previous cause, we said, “God did it.” Now, this book is not going to discuss spiritual beliefs nor take sides on whether this line of thinking is wrong or right. It will only observe that invoking a deity provided something that was crucially required: it permitted the inquiry to reach some sort of agreed-upon endpoint. As recently as a century ago, science texts routinely cited God and “God’s glory” whenever they reached the truly deep and unanswerable portions of the issue at hand.
  


  
    Today, such humility is in short supply. God of course has been discarded, which is appropriate in a strictly scientific process, but no other entity or device has arisen to stand in for the ultimate “I don’t have a clue.” To the contrary, some scientists (Stephen Hawking and the late Carl Sagan come to mind) insist that a “theory of everything” is just around the corner, and then we’ll essentially know it all—any day now.
  


  
    It hasn’t happened, and it won’t happen. The reason is not for any lack of effort or intelligence. It’s that the very underlying worldview is flawed. So now, superimposed on the previous theoretical 
     contradictions, stands a new layer of unknowns that pop into our awareness with frustrating regularity.
  


  
    But a solution lies within our grasp, a solution hinted at by the frequency with which, as the old model breaks down, we see an answer peeking out from under a corner. This is the underlying problem: we have ignored a critical component of the cosmos, shunted it out of the way because we didn’t know what to do with it. This component is consciousness.
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    IN THE BEGINNING THERE WAS . . . WHAT?
  


  
    All things are one.
  


  
    —Heraclitus, On the Universe (540-480 BC)
  


  
    How can a man whose career revolves around stretching the scientific method to its outer bounds—stem cell research, animal cloning, reversing the aging process at the cellular level—bear witness to the limits of his profession?
  


  
    But there is more to life than can be explained by our science. I readily recall how everyday life makes this obvious.
  


  
    Just a short time ago, I crossed the causeway of the small island I call home. The pond was dark and still. I stopped and turned off my flashlight. Several strange glowing objects caught my attention on the side of the road. I thought they were some of those jack-o’lantern mushrooms, Clitocybe illudens, whose luminescent caps had just started to push up through the decaying leaves. I squatted down 
     to observe one of them with my flashlight. It turned out to be a glowworm, the luminous larvae of the European beetle Lampyris noctiluca. There was a primitiveness in its little segmented oval body, like some trilobite that had just crawled out of the Cambrian sea 500 million years ago. There we were, the beetle and I, two living objects that had entered into each other’s worlds, and yet were fundamentally linked together all along. It ceased emitting its greenish light and I, for my part, turned off my flashlight.
  


  
    I wondered if our little interaction was any different from that of any other two objects in the universe. Was this primitive little grub just another collection of atoms—proteins and molecules spinning like planets around the sun? Could it be grasped by a mechanist’s logic?
  


  
    It is true that the laws of physics and chemistry can tackle the rudimentary biology of living systems, and as a medical doctor I can recite in detail the chemical foundations and cellular organization of animal cells: oxidation, biophysical metabolism, all the carbohydrates, lipids, and amino acid patterns. But there was more to this luminous little bug than the sum of its biochemical functions. A full understanding of life cannot be found only by looking at cells and molecules. Conversely, physical existence cannot be divorced from the animal life and structures that coordinate sense perception and experience.
  


  
    It seems likely that this creature was the center of its own sphere of physical reality just as I was the center of mine. We were connected not only by intertwined consciousness, nor simply by being alive at the same moment in Earth’s 3.9-billion-year biological history but by something both mysterious and suggestive—a pattern that is a template for the cosmos itself.
  


  
    Just as the mere existence of a postage stamp of Elvis would reveal to an alien visitor much more than a frozen snapshot of pop music history, the slug had a tale to tell that could illuminate even the depths of a wormhole—if we only had the right mindset to understand it.
  


  
    Although the beetle stayed quiescent there in the darkness, it had little walking legs, neatly lined up under its segmented body, 
     and possessed sensory cells that transmitted messages to the cells in its brain. Perhaps the creature was too primitive to collect data and pinpoint my location in space. Maybe my existence in its universe was limited to some huge and hairy shadow stabilizing a flashlight in the air. I do not know. But as I stood up and left, I no doubt dispersed into the haze of probability surrounding the glowworm’s little world.
  


  
    Our science to date has failed to recognize those special properties of life that make it fundamental to material reality. This view of the world in which life and consciousness are the bottom line in understanding the larger universe—biocentrism—revolves around the way a subjective experience, which we call consciousness, relates to a physical process.
  


  
    It is a vast mystery that I have pursued my entire life with a lot of help along the way, standing on the shoulders of some of the greatest and most lauded minds of the modern age. I have also come to conclusions that would shock the conventions of my predecessors, placing biology above the other sciences in an attempt to find the theory of everything (or TOE) that has evaded other disciplines.
  


  
    Some of the thrill that came with the announcement that the human genome had been mapped or the idea that we are close to understanding the first second of time after the Big Bang rests in our innate human desire for completeness and totality.
  


  
    But most of these comprehensive theories fail to take into account one crucial factor: we are creating them. It is the biological creature that fashions the stories, that makes the observations, and that gives names to things. And therein lies the great expanse of our oversight, that science has not confronted the one thing that is at once most familiar and most mysterious—conscious awareness. As Emerson wrote in “Experience,” an essay that confronted the facile positivism of his age: “We have learned that we do not see directly, but mediately, and that we have no means of correcting these colored and distorting lenses which we are, or of computing the amount of their errors. Perhaps these subject-lenses have a creative power; perhaps there are no objects.”
  


  
    George Berkeley, for whom the campus and town were named, came to a similar conclusion: “The only things we perceive,” he would say, “are our perceptions.”
  


  
    A biologist is at first glance perhaps an unlikely source for a new theory of the universe. But at a time when biologists believe they have discovered the “universal cell” in the form of embryonic stem cells, and some cosmologists predict that a unifying theory of the universe may be discovered in the next two decades, it is perhaps inevitable that a biologist finally seeks to unify existing theories of the “physical world” with those of the “living world.” What other discipline can approach it? In that regard, biology should really be the first and last study of science. It is our own nature that is unlocked by the humanly created natural sciences used to understand the universe.
  


  
    A deep problem lurks, too: we have failed to protect science against speculative theories that have so entered mainstream thinking that they now masquerade as fact. The “ether” of the nineteenth century; the “space-time” of Einstein; the “string theory” of the new millennium with new dimensions blowing up in different realms, and not only strings but “bubbles” shimmering down the byways of the universe are examples of this speculation. Indeed, unseen dimensions (up to one hundred in some theories) are now envisioned everywhere, some curled up like soda-straws at every point in space.
  


  
    Today’s preoccupation with unprovable physical “theories of everything” is a sacrilege to science itself, a strange detour from the purpose of the scientific method, whose bible has always decreed that we must question everything relentlessly and not worship what Bacon called “The Idols of the Mind.” Modern physics has become like Swift’s Kingdom of Laputa, flying precariously on an island above the Earth and indifferent to the world beneath. When science tries to resolve a theory’s conflicts by adding and subtracting dimensions to the universe like houses on a Monopoly board, dimensions unknown to our senses and for which not a shred of observational or experimental evidence exists, we need to take a time-out and examine our dogmas. And when ideas are thrown around with no 
     physical backing and no hope of experimental confirmation, one may wonder whether this can still be called science at all. “If you’re not observing,” says a relativity expert, Professor Tarun Biswas of the State University of New York, “There’s no point in coming up with theories.”
  


  
    But perhaps the cracks in the system are just the points that let the light shine more directly on the mystery of life.
  


  
    The root of this present waywardness is always the same—the attempt of physicists to overstep the legitimate boundaries of science. The questions they most lust to solve are actually bound up with the issues of life and consciousness. But it’s a Sisyphusian task: physics can furnish no true answers for them.
  


  
    If the most primary questions of the universe have traditionally been tackled by physicists attempting to create grand unified theories—exciting and glamorous as they are—such theories remain an evasion, if not a reversal of the central mystery of knowledge: that the laws of the world somehow produced the observer in the first place! And this is one of the central themes of biocentrism and this book: that the animal observer creates reality and not the other way around.
  


  
    This is not some minor tweak in worldview. Our entire education system in all disciplines, the construction of our language, and our socially accepted “givens”—those starting points in conversations—revolve around a bottom-line mindset that assumes a separate universe “out there” into which we have each individually arrived on a very temporary basis. It is further assumed that we accurately perceive this external pre-existing reality and play little or no role in its appearance.
  


  
    So the first step in constructing a credible alternative is to question the standard view that the universe would exist even if it were empty of life, and absent any consciousness or perception of it. Although overturning the widespread current mindset, ingrained as deeply as it has been, may require the remainder of this book and perusal of strong, current evidence from disparate sources, we can certainly begin with simple logic. Certainly, great earlier thinkers 
     have insisted that logic alone is all that’s needed to see the universe in a fresh light, not complex equations or experimental data using $50 billion particle colliders. Indeed, a bit of thought will make it obvious that without perception, there can be no reality.
  


  
    Absent the act of seeing, thinking, hearing—in short, awareness in its myriad aspects—what have we got? We can believe and aver that there’s a universe out there even if all living creatures were nonexistent, but this idea is merely a thought and a thought requires a thinking organism. Without any organism, what if anything is really there? We’ll delve into this in much greater detail in the next chapter; for now, we can probably agree that such lines of inquiry start to smack of philosophy, and it is far better to avoid that murky swamp and answer this by science alone.
  


  
    For the moment, therefore, we’ll accept on a provisional level that what we’d clearly and unambiguously recognize as existence must begin with life and perception. Indeed, what could existence mean, absent consciousness of any kind?
  


  
    Take the seemingly undeniable logic that your kitchen is always there, its contents assuming all their familiar forms, shapes, and colors, whether or not you are in it. At night, you click off the light, walk through the door, and leave for the bedroom. Of course it’s there, unseen, all through the night. Right?
  


  
    But consider: the refrigerator, stove, and everything else are composed of a shimmering swarm of matter/energy. Quantum theory, to which we will devote two full chapters, tells us that not a single one of those subatomic particles actually exists in a definite place. Rather, they merely exist as a range of probabilities that are unmanifest. In the presence of an observer—that is, when you go back in to get a drink of water—each one’s wave function collapses and it assumes an actual position, a physical reality. Until then, it’s merely a swarm of possibilities. And wait, if that seems too far out, then forget quantum madness and stay with everyday science, which comes to a similar conclusion because the shapes, colors, and forms known as your kitchen are seen as they are solely because photons of light from the overhead bulb bounce off the various objects and then interact with 
     your brain through a complex set of retinal and neural intermediaries. This is undeniable—it’s basic seventh-grade science. The problem is, light doesn’t have any color nor any visual characteristics at all, as we shall see in the next chapter. So while you may think that the kitchen as you remember it was “there” in your absence, the reality is that nothing remotely resembling what you can imagine could be present when a consciousness is not interacting. (If this seems impossible, stay tuned: this is one of the easiest, most demonstrable aspects of biocentrism.)
  


  
    Indeed, it is here that biocentrism arrives at a very different view of reality than that which has been generally embraced for the last several centuries. Most people, in and out of the sciences, imagine the external world to exist on its own, with an appearance that more or less resembles what we ourselves see. Human or animal eyes, according to this view, are mere windows that accurately let in the world. If our personal window ceases to exist, as in death, or is painted black and opaque, as in blindness, that doesn’t in any way alter the continued existence of the external reality or its supposed “actual” appearance. A tree is still there, the moon still shines, whether or not we are cognizing them. They have an independent existence. By this reasoning, the human eye and brain have been designed to let us cognize the actual visual appearance of things, and to alter nothing. True, a dog may see an autumn maple solely in shades of gray, and an eagle may perceive much greater detail among its leaves, but most creatures basically apprehend the same visually real object, which persists even if no eyes are upon it.
  


  
    Not so, says biocentrism.
  


  
    This “Is it really there?” issue is ancient, and of course predates biocentrism, which makes no pretense about being the first to take a stance about it. Biocentrism, however, explains why one view and not the other must be correct. The converse is equally true: once one fully understands that there is no independent external universe outside of biological existence, the rest more or less falls into place.
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