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Praise for The “God” Part of the Brain





“I very much enjoyed the account of your spiritual journey and believe it would make excellent reading for every college student—the resultant residence-hall debates would be the best part of their education. It often occurs to me that if, against all odds, there is a judgmental God and heaven, it will come to pass that when the pearly gates open, those who had the valor to think for themselves will be escorted to the head of the line, garlanded, and given their own personal audience.”

—Edward O. Wilson,
two-time Pulitzer Prize–winner



“An impressive compilation of data and ideas…both accurate and thoughtful.”

—E. Fuller Torrey, MD (“The most famous
psychiatrist in America”—the Washington Post)



“All six billion plus inhabitants of Earth should be in possession of this book. Alper's tome should be placed in the sacred writings section of libraries, bookstores, and dwellings throughout the world. Matthew Alper is the new Galileo…Immensely important…Defines in a clear and concise manner what each of us already knew but were afraid to admit and exclaim. The cat's out of the bag.”

—John Scoggins, PhD



“A lively manifesto…For the discipline's specific application to the matter at hand, I've seen nothing that matches the fury of The “God” Part of the Brain, which perhaps explains why it's earned something of a cult following.”

—Salon.com



“This is an essential book for those in search of a scientific understanding of man's spiritual nature. Matthew Alper navigates the reader through a labyrinth of intriguing questions and then offers undoubtedly clear answers that lead to a better understanding of our objective reality.”

—Elena Rusyn, MD, PhD, Gray Laboratory,
Harvard Medical School



“Your book was sensational. Your writing was clear and concise; your summation was bold and masterful.”

—William Wright, author of Born That Way: Genes,
Behavior, Personality



“Vibrant…vivacious…an entertaining and provocative introduction to speculations concerning the neural basis of spirituality.”

—Free Inquiry magazine



“Thank you for making sense out of the hunches and gut feelings I've had for years. I feel more peaceful and positive now. I hope that the candle you've lit in the vast darkness will burn as bright as the sun.”

—John Emerson, PhD



“The best in its field…brilliant.”

—Noe Zamel, MD, FRCPC



“Mr. Alper has written an extremely readable and comprehensive analysis of the physiological basis of religiosity…comparable to Freud's Future of an Illusion in its contribution to the continuing maturation of the human mind. I am using The “God” Part of the Brain to teach a Sociology of Religion course with remarkable results.”

—William Dusenberry, PhD



“I greatly appreciated The “God” Part of the Brain as it so nicely summarized and integrated much of the work being done in this field.”

—Andrew Newberg, MD, PhD,
author of Why God Won't Go Away



“Matthew Alper is high maintenance. Not only is his intellect superior to most PhD candidates that I know, but his intensity in displaying that intellect and arguing his world view is more compelling than many of my grad school courses. So, here I am, fiercely advocating this unconventional, first-time author who, with one slim book, has thrown hundreds of years of human religious beliefs out the window and replaced them with a concise scientific view of spirituality that is impossible to argue with. The brain is the secret. In our brains lie nature's survival mechanisms in which God is nothing but a protective lens through which humanity is ‘programmed’ to view the world. Matthew Alper has the chutzpah to remove that lens, to crush it under his heel, and then, as we cringe in the unfiltered light, he dares us to look up and stare into the pure scientific truth he has discovered. The “God” Part of the Brain is a challenge at first, but once you open your mind to the potentials of its theories, there is nothing to do but follow its arguments to their logical conclusions. And although he rips away our old stiff crutches, this audacious philosopher is kind enough to spoon-feed us a new and positive way to approaching our existences.”

—Rebecca Morris, Editor-in-Chief,
Cardozo Law Journal
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PROLOGUE





“Man finds himself in the world, or has been
thrown into it, and as he stands facing the world
he is confronted by it as by a problem which
demands to be solved.”

—NICHOLAS BERDYAEV

“I want to know God's thoughts…the rest are just
details.”

—ALBERT EINSTEIN



Knowledge is power, and it is precisely our species' capacity to reason—to deduce knowledge—that has secured us the title of “the most powerful creature on Earth.” Human beings reason because we are compelled to do so. Our survival depends on it, for with every new piece of information we acquire, be it as individuals or a species, we become that much better equipped to master our world and therefore to survive.

In addition to this practical need to amass information, our species also seeks knowledge in the hope that it might provide us with a sense of meaning and purpose. In this regard, our species is unique from all others in that, complementary to our more vital needs, humans possess what we could call “spiritual” needs as well. No less than our bodies crave food, we long to understand our purpose in the universe, our reason for being.

And so, throughout the centuries, our species has sought to acquire information not just to better master and manipulate our world but also to understand our place in it. We seek out knowledge with the hope that each new discovery will contribute another piece to some sort of cosmic jigsaw puzzle which, once complete, may one day yield us a definitive picture of why we are here.

Every day, under the auspices of science, humankind unravels another of the universe's mysteries, anticipating that each new discovery might add yet another piece to this ultimate puzzle. From the innermost particles of matter to the outermost expanses of the cosmos, our ignorance is constantly being replaced with understanding.

Yet with all our knowledge, there still remains that one ever-elusive piece of the puzzle, that one mystery which looms tauntingly over all of the physical sciences, and that is the problem of God. This, more than anything, seems to be humankind's ultimate challenge, that one riddle which—should it ever be resolved—might possibly grant us that definitive picture for which we've so painstakingly been searching. Underlying the problem of God's existence may lie the answer to man's.

II

But before we broach the problem of God, we must, as Socrates taught us, first define our terms. Exactly who or what are we referring to when we speak of God? Is it the Greek gods, Egyptian, Norse, Yoruba, Aztec, Buddha, Yahweh, Brahma, Krishna, Jesus, Amen-Re, Allah? How is it possible to address the question of God's existence when the word means so many different things to so many different people?

As unique as the various gods humans have worshipped might seem, they nevertheless share some very distinct similarities. Consequently, if we were to strip this diversity of gods of their more extraneous attributes and only consider those fundamental traits that are common to them all, we might establish one entity we could characterize as the “universal God.”

So what might some of these universal attributes be? What is the universal God? How shall we define such a thing? Of the plethora of deities to emerge from the human imagination, every culture has perceived its gods, first and foremost, as what we refer to as “spiritual” beings. This coincides with the fact that every world culture from the dawn of our species—no matter how isolated—has maintained a dualistic interpretation of reality. In other words, every human culture has perceived reality as consisting of two distinct substances or realms: the physical and the spiritual.

According to this universal perception, objects that belong to the physical realm are tangible, corporeal, that which can be empirically experienced or validated, i.e., seen, felt, tasted, smelled, or heard. Objects that exist as a part of this realm are subject to the physical forces of change, death, and decay and are consequently perceived as existing in a state of constant flux, transient, fleeting.

On the other hand, every culture has maintained a belief in some form of a spiritual reality. As this realm transcends the physical, things comprised of spirit are immune to the laws of physical nature, to the forces of change, death, and decay. Things therefore which exist as a part of the spiritual realm are subsequently perceived as being indestructible, eternal, and everlasting.

Since all cultures perceive their gods as the embodiment of all that is spiritual, we could say that the universal God represents the essence of all spirit. Consequently, if things comprised of spirit are indestructible, eternal, and everlasting, the universal God, as the essence of spirit, must possess these attributes as well.

Before the universal God, there was nothing. He* is cross-culturally perceived as the first cause of all that exists, the self-created creator. The great pageant of matter, from the atoms and planets to the multifarious forms of life, all constitute some of the many ways the universal God has chosen to manifest Himself. Because the universal God permeates all things, He is both omnipresent and omniscient.


The universal God represents the embodiment of existence in all its perfection, the supreme and absolute being. As Euripides said, “If God is truly God, He is perfect, lacking nothing.” Anything less than this, just the slightest compromise, would necessitate something other than, something inferior to, God. There can be no gray area, no in-between. Either God exists as the definitive force in the universe, or He does not exist at all.

III

But why should I trouble myself with such ethereal concerns? Why should the problem of God's existence be of any consequence to me? Well, suppose for the moment that God does exist. How might this personally affect me?

In accordance with my working definition, if everything that exists does so as an extension of God, then I, too, must exist as such. Consequently, if I exist as an extension of God, and God is conceived in spirit, then I, too, must be conceived, at least partly, in spirit. I, too, must possess some measure of the infinite and eternal within me. Therefore, if God exists, it's much more likely that I'm immortal, eternally free from the threat of imminent death and non-existence.

Furthermore, if God exists, my life is replete with meaning. If God exists, then, as the absolute being, His will, His laws, must represent absolute truths. It therefore becomes my life's mission to understand God's laws so that I might best live in accordance with them. Moreover, as an extension of God, only by learning to understand Him can I ever really learn to understand my “true” self. Gaining knowledge and insight into the nature of my maker thus becomes my life's intrinsic purpose. With God, I am conceived in meaning.

And if God does not exist? Then I am no longer the extension of some transcendental force or being, no longer one with any exalted spiritual realm, no longer infinite or eternal. In short, if there is no  God, I am mortal. And if I'm mortal? Then death is the decisive end of my existence. These few fleeting years of life will be the only ones I will ever know. And when they're done, “Out, out, brief candle!” This person “I” call “me,” the sum of my conscious experience, will be snuffed out for all eternity. Without God, there is no transcendental realm. Instead, I am abandoned to the spiritless forces of a coldly indifferent and mechanistic universe, an expendable cog in a soulless machine—here today, gone tomorrow—a random event in an arbitrary universe, no more significant than a speck of cosmic dust. Consequently, without God, life holds no intrinsic purpose or meaning.

Furthermore, without God, there are no absolutes. All of our so-called eternal laws and higher truths are rendered worthless, man-made constructs, as flawed and imperfect as the humans who conceived them. Good and evil become relative terms devoid of any true or absolute meaning. Without God, there is no absolute moral order in the universe. We become existential orphans, barren of purpose, forever lost to the vast and meaningless void.

So either God exists, and I'm immortal, or God does not exist, in which case this brief and purposeless stay here on Earth is all I will ever know. With God, all is saved. Without Him, all is lost, including hope. Between His existence and non-existence, there is no gray area. There is no in-between. Nothing lies between the infinite and the finite, between the eternal and the temporal, between ultimate purpose and meaninglessness, between immortality and death. And so, as man finds himself in the world and as he stands facing it, is the problem of God's existence that demands, more than any other, to be solved.

From the moment these perplexing notions first occurred to me, sometime during my mid-teens, those years of which Wordsworth wrote, “bring upon the philosophic mind,” I realized that my life's primary pursuit would be—if it were at all possible—to acquire clear and distinct knowledge of God. Does one exist or not? But how could I do otherwise? Was this not literally a matter of life or death—even more so, of eternal life versus eternal death? What should concern me more than my own mortality? If there was one thing I could say I knew with any certainty, it was that I was one day going to die. The question now was: Would death mark the decisive end of my existence or the advent of a new beginning?

Here I was at a time in my life when I was being asked to make such critical decisions as what career path I would take. Only how was I to concentrate on such trivialities with the problem of my own mortality left unanswered? How could I justify an interest in tomorrow while ignoring the greater question of where I would stand against all eternity?

Moreover, why, when God was supposed to be both all-good and all-powerful, was there so much pain and suffering in the world? Why would an all-powerful God allow for so much misery and injustice to prevail in his kingdom? Why would He make us so fragile, so mortal? In time, I found it difficult to believe in a God that was both benevolent and omnipotent. Instead, it seemed that God, if He existed at all, was either all-good but not very powerful, or else—even more disquieting—He was all- powerful but not very good.

Without answers to such ponderous questions, my future stood before me like a metaphysical brick wall. The universe began to take on the proportions of an unfathomable void, which, if not sated with knowledge of God's existence, I was beginning to feel would eventually consume me. I needed answers. I needed to know. Was this a world of magic and miracles, or wasn't it? I wanted to see if I could find some tangible, verifiable data that would either prove or disprove God's existence once and for all.

And so, like an Arthurian knight in search of his Holy Grail, I said goodbye to the conventional world and, instead, rode off alone into the vast dark forest of existence in search of an answer to that ultimate problem: Does God exist? I spent many years lost in those seemingly impenetrable woods, often despondent and despaired, thinking I would one day die there without ever having resolved a single thing.

But at last, I have returned…furthermore, with what I believe might be the answer.





*Not that I mean to endorse a paternalistic vision, but rather because most cultures, and therefore readers, are familiar with God as being referred to in the masculine, for convenience's sake, I will do the same.



BOOK I





THEORY'S 
EVOLUTION





“To question all things; never to turn away from any difficulty; to accept no doctrine either from ourselves or from other people without a rigid scrutiny by negative criticism; letting no fallacy or incoherence, or confusion of thought step by unperceived; above all, to insist upon having the meaning of a word clearly and precisely understood before using it, and the meaning of a proposition before assenting to it; these are the lessons we learn from ancient dialecticians.”

—JOHN STUART MILL

“The unexamined life is not worth living.”

—SOCRATES

“According to the doctrine of chance, you ought to put yourself to the trouble of searching for the truth; for if you die without worshipping the True Cause, you are lost.”

—PASCAL


CHAPTER 1





THROWING 
ROCKS AT GOD





“The Caterpillar and Alice looked at each other in silence for some time; at last the Caterpillar took the hookah out of its mouth, and addressed her in a languid, sleepy voice.



‘Who are you?’ said the Caterpillar.



Alice replied rather shyly, ‘I—I hardly know, sir, just at present—at least I knew who I was when I got up this morning, but I think I must have been changed several times since then.’”

—LEWIS CARROLL

By the time I was twenty-one, my quest for knowledge of God had taken several unexpected turns. In this time, I had searched the world's myriad religions only to find myself frustrated by a gamut of flaws and inconsistencies in all their logic. I had investigated the various paranormal phenomena only to encounter a trail of false claims and chicanery. I had experimented with the mind-altering effects of psychedelic drugs as well as transcendental meditation, only to undergo a series of distorted sense-experiences, none of which had brought me any closer to acquiring verifiable knowledge of any spiritual reality or God. As a matter of fact, if anything, they had only served to draw me farther away. This was due to the fact that while exploring the effects of LSD, I had a bad trip that led to a severe clinical depression compounded by a dissociative, depersonalization, and anxiety disorder. For a year and a half, I suffered this unfortunate state until, finally, with the aid of pharmacological drugs, I was restored to my previous, relatively healthy self.

Though it may have come at a very high price, I nevertheless managed to garner some extremely valuable information from this otherwise wretched experience, information regarding the nature of my allegedly immortal human soul.

According to the various belief systems (religions) I had thus far encountered, the human soul was supposed to be spiritual in nature, a fixed and permanent agent, unalterable and everlasting. Again and again, I was told that when I died, though my physical body would perish, “I”—the sum of my conscious experience, the essence of my thoughts and feelings, what was perceived as constituting my soul or spirit—would persist for all eternity. The fact, however, that my conscious self had been so drastically altered convinced me that there was no fixed or eternal essence in me.

Twice in a year and a half, I had undergone two complete transformations of my so-called eternal self. First, my conscious self was transformed into something other than it previously had been by psychedelic drugs. Then, a year and a half later, my original self was restored, this time by a drug known as a monoamine oxidase inhibitor (MAOI). But I thought consciousness was supposed to be conceived in spirit—fixed, eternal, immune to the influences of physical nature. If this were true, how was it that the core of my conscious experience had been altered, twice now, by ingesting physical substances? How was it that a combination of molecules—raw matter—could affect something as allegedly ethereal as consciousness, that which was supposed to represent my immutable, transcendental soul? To believe that matter could affect one's spirit, that it could impact upon the soul, would be the equivalence, it seemed, to believing that one could throw rocks at God. If spirits or souls truly existed, it would seem they should be impervious to material influence.

The fact that my conscious self—my allegedly immortal soul—was susceptible to the effects of chemical (physical) substances convinced me that human consciousness must be a physical entity governed by strictly physical processes. If this was true, then in order to gain a deeper understanding of the nature of consciousness—what I previously believed might constitute a soul—I would need to conduct an investigation into the nature of the physical sciences.

Up until this point, I always had the greatest respect for the physical/natural sciences. I was always impressed by their ability to rationally explain most any phenomena as well as to lead to the creation of tools and technologies that worked to make our lives easier. Whereas in the past, however, in which I had admired the sciences, I now revered them. Science had saved my life. I was indebted to it. God didn't save me. I didn't save me. Science, the tool of reason, had saved me. I was my own living proof that science worked. And so, the same faith that many placed in a god or religion, I now placed in science. Simply, it was a paradigm which brought verifiable results. Not that I didn't have faith in science before this. Every time, for instance, I flipped a light switch, one could say I had faith the lights would go on. The difference was that, whereas in the past I had taken my faith for granted, I was now a staunch believer.

As I saw it, science had resolved the riddle of the human soul. Science had proven it could come up with chemical formulas that could manipulate the contents of one's cognitions, emotions, and perceptions in almost whatever way it saw fit. It could electrically or chemically stimulate parts of one's brain in such a way that it could make one passive or aggressive, tranquil or manic, happy or sad. In essence, science could alter and manipulate one's cognitive and emotional states as if pulling the strings on a marionette.

As a result, I was now convinced that the mind, which I previously believed to constitute my transcendental soul, instead represented the workings of my physical organ, the brain. There was no soul. There was no ghost in the machine. My thoughts—human consciousness—were not the manifestation of some ethereal force or will but rather the consequence of synaptic transmissions, electrical and chemical signals being registered throughout my brain, generating a host of sensations, perceptions, emotions, and cognitions in me—pure neuromechanics. Consequently, as far as I was now concerned, the riddle of the human soul had been solved. From hereon, I would interpret the origin of all perception, sensation, emotion, and cognition from a strictly neurophysiological—that is, scientific—perspective.

As secure as I now was that there was no such thing as a transcendental soul, I still found myself plagued by that more essential problem of God's existence. As God supposedly constituted the embodiment of all things spiritual, not until I possessed some rational explanation through which I could resolve the problem of His existence could I be absolutely certain there was no such thing as a transcendental/spiritual reality. And as long as it was possible that God might exist, it was therefore also possible that I possessed a transcendental soul. Consequently, before I could commit to anything, I needed to resolve the greater and all-encompassing problem of God.

As the physical sciences had helped me to rationally interpret the underlying nature of consciousness, I now wondered if it would be possible to apply this same tool of reason to resolve that everpersistent problem of God. Could the physical sciences crack that nut as well? Up until now, it hadn't come close. From biologists to astro- and quantum physicists, no one had ever advanced anything resembling a scientific interpretation of God. But why was this? Did God truly exist only beyond our grasp, beyond the range of human comprehension? Or was there a physical solution, only no one had discovered it yet?

As a now firm believer in the methods of science, I felt there must exist a rational explanation for everything. As a scientific idealist, I found myself inclined to believe that nothing was beyond our reach. If it could be dreamt of, it could be reasoned through.

My course was now defined. I would be a scientist. I would accumulate all the scientific knowledge I possibly could and then, once this was accomplished, once I had familiarized myself with all the various disciplines, only then could I justifiably recommence with my quest for knowledge of God.

But wait! What if it should turn out that science was just another form of psychological indoctrination, a new religion for a new world? Granted, the fruits of science had helped me out of a dark depression, but what if it was just my faith in science that healed me, the result of some sort of placebo effect, no more or less valid than when one's maladies are cured by a religious faith healer? What if science was no more founded in truth than any of the other self-glorified creeds I had thus far encountered? Perhaps scientists were just the high priests of a new faith, one that, instead of referring to gods, referred to particles that were just as incomprehensible and elusive. Perhaps science was just another disingenuous paradigm, a new mythology for the modern age. Then again, perhaps it was not. Perhaps science was a genuine tool by which human beings could gain a clearer and more distinct insight into the underlying nature of reality. So which was I to believe? How could I prove that scientific facts were any more reliable than religious ones? It was time to define my terms, time to investigate the investigator. Before I would blindly place my trust in the scientific process, before I submitted myself to a lifelong quest for a scientific interpretation of God, I would first have to investigate the nature of my newfound faith. “What,” I had to ask, “is science? How does it work?”


CHAPTER 2





WHAT IS 
SCIENCE?





“Science is the attempt to make the chaotic diversity of our sense-experience correspond to a logically uniform system of thought.”

—EINSTEIN



“There is no such thing as absolute certainty, but there is assurance sufficient for human life.”

—JOHN STUART MILL



In order to justify my quest for a scientific explanation of God, I first had to conduct an investigation into the nature of science itself. This is what I found:

What is science? Since this is a rather large question, I will do my best to explain it in the most conceptual terms I am able. Before I begin, however, let me state that no matter how much faith one places in science, he must realize that at no time can it ever represent anything more than just another belief system, just another way by which humans can choose to interpret reality. I say this not out of any lack of conviction but only because not even science can guarantee anything with absolute certainty. Nothing can! Who, for instance, could say with total assuredness that his experiences are anything other than an illusion or a dream? As written over two thousand years ago, “Once upon a time, I, Chang-Tzu, dreamed I was a butterfly, fluttering hither and thither when suddenly I was awakened. Now I do not know whether I was a man dreaming I was a butterfly, or whether I am a butterfly now dreaming that I am a man.” Nothing is certain! No wonder one of the wisest men to walk the Earth, Socrates, lived by the principle that all he knew was that he knew nothing at all.

Nevertheless, with that necessary qualifier aside, let's presume for the moment that this experience we call life isn't a dream. Let's suppose for the moment that we do exist as, more or less, what we imagine and that our experiences are, for the most part, “real.” Even so, it is still impossible for us to ever possess absolute knowledge of anything. Let me elaborate.

The only means we, as human beings, have to interpret reality is through information acquired through our physical sense organs. Through our eyes, we absorb photons of light; we see the world. Through our ears, we absorb vibrations; we hear it. Through the nerve endings that cover the surfaces of our skin, we experience differences in pressure and temperature; we feel the world. Through our noses and tongues, we absorb chemicals; we smell and taste it. Before we acquire knowledge of our world, all information must first pass through these physical sense organs. Consequently, our sense organs play a critical role in determining the manner in which we perceive reality. As each species possesses its own unique set of sense organs, each must therefore experience and, consequently, interpret reality from its own unique and relative perspective.

Common houseflies, for instance, have a different mechanism from ours by which they absorb light—they possess a different set of organs that we would call eyes. As flies sense the world differently from us, they must consequently interpret it differently. Just as a fly sees the world from its own unique fly perspective, we see the world from our unique human perspective. Whereas flies possess fly knowledge, humans possess human knowledge. And just as a fly can only possess fly knowledge and no other, a human can only possess human knowledge and no other. We must therefore accept that our interpretation of reality is no “better” or more “real” than a fly's. It's simply different.

Moreover, it's not just the manner in which our physical sense organs absorb information that determines our perspectives of reality but, just as significantly, the manner in which our brains then process that information. For instance, what does it mean when we say that we “see” an apple? First, photons of light which are reflected off an apple are picked up by our retinas, which convert that information into electrical signals that are then processed by our brain. Consequently, all that we perceive as “real” is nothing more than electrical signals as they are interpreted by our organ, the brain. When we eat an apple, we “feel” its texture; we “smell” its aroma; we “taste” its flavor. Not until we integrate all of these various sense-impressions is our experience transformed into a coherent perception of the apple as a whole. Without such an internal processor through which to coordinate this medley of sense-impressions we constantly receive, it would be impossible for us to make sense of our experiences.

In the least sophisticated organisms, such internal processors constitute a single neural pathway. As life evolved, so did this single pathway into an integrated neural network that converges at a central location called a ganglion. A more complex version of the ganglion, we call a brain. Ours, the human brain, represents the most sophisticated processor of all. Because each organism possesses its own unique processing mechanism, its own central nervous system or brain, each organism must therefore interpret reality from its own unique and relative perspective.

Furthermore, it's not just the different species that perceive and interpret reality from their own unique perspectives but also each individual within each species. Among our own species, each individual possesses his own unique combination of sense organs—his own unique combination of ears, eyes, nose, mouth, and skin. In other words, no two humans have the exact same set of sense receptors. For example, because the physical mechanics of my eyes are slightly different from my neighbor's, I will experience the color red differently than he does. In an even more extreme example, someone with damaged cone receptors, who is totally colorblind, will consequently experience what I perceive as bright red as toneless or gray. Because each individual perceives the world from his own unique perspective, each of us must consequently maintain our own unique interpretation of reality.

Just as each individual's sense organs vary, so does each individual's processor or brain. Just as no two people possess the same exact eyes, no two people possess the exact same brain. Therefore, not only does each individual acquire sensual data differently, but each of us then processes and therefore interprets that same data in his own unique way.

In addition to these factors, we must also take into consideration the fact that each individual lives a unique set of life experiences. As this, too, will impact upon one's cognitive development, it also affects the manner in which one will interpret reality.

There are therefore three variables that determine the manner in which each species (as well as each individual within each species) interprets reality. These include the physical nature of an organism's sense organs, the physical nature of its processor (brain), and the content of its life experiences.

With these three variables in mind, let's imagine that two amoebae, two houseflies, two chimpanzees, and two humans are all perceiving the same sunrise. As each of these individual entities absorbs and then processes the sun's radiated light energy in its own unique fashion, who could possibly say which of their experiences is the most authentic or “real”? What organism could dare claim that it sees the “real” sunrise? Which organism could say that its experience of the rising sun's red color is any more genuine? Red is a man-made construct that bears no relation to the actual physical universe, nor to the reality of other species. Though we may interpret the sunrise as being red, the sunrise “in itself” is not. This is just the manner in which the mean of our species experiences a particular wavelength (six hundred nanometers) of light as it falls upon our retinas. In essence, we must recognize that we can only conceive of reality inasmuch as our biologies enable us to do so.

As each of us perceives the world from our own unique and therefore relative perspective, all knowledge must consequently be relative as well. In the words of Immanuel Kant, it is impossible to know “things in themselves” but rather only “things as we perceive them.” Consequently, it's impossible for us to ever know anything with absolute certainty. Instead, we can only know things with relative certainty. But if this is true, one might justifiably ask: Why seek to know anything at all?

The answer to this is simple. Regardless of how relative our perspectives might be, we nevertheless possess the capacity to perceive a close or common enough approximation of things as to provide us with practical information regarding our world. This is why, for instance, if we were to take a roomful of people all looking at the same rock and we were to ask them what they saw, though each individual might experience the rock from his own unique perspective, each will generally agree that the object at hand is indeed a rock. If, among this same roomful of people, some claimed to see a shoe, some a banana, others a dog, we'd be in for some trouble. Fortunately for our species, however, this is not the case. Our sense organs are consistent enough that if we were to place an object such as a rock in front of a roomful of people, the majority will generally agree that it is a rock they are perceiving. Though we may never know a “thing in itself”—though we may never possess absolute knowledge of anything, our perceptual organs and internal processing mechanisms offer us a consistent enough account of the world to provide us with practical and reliable data. As a matter of fact, our perceptual organs have yielded so much practical and reliable data that we have been able to develop entire scientific disciplines from them. These disciplines have helped us to cultivate such practical and reliable technologies as the electric light, microwave ovens, nuclear energy, artificial organs, spaceships, antibiotics, electron microscopes, and computers, to name a small few.

So what is science's secret? How does it allow us to take our perceptions of things and transform them into an electric light or microwave oven? What application of knowledge is this that it has furnished us with such a vast wealth of life-enriching technologies? Simply speaking, how does science work?

Science relies on a very strict process known as the scientific method, a process whose principles were originally outlined by two philosophical contemporaries, namely Sir Francis Bacon (1561–1626) in his book Novum Organum and Rene Descartes (1596–1650) in his book Discourse on the Method of Properly Conducting One's Reason and of Seeking the Truth in the Sciences. Descartes suggested that in order to procure what he referred to as “clear and distinct” knowledge of things, one had to apply a strict set of guidelines to the manner in which he conducts his observations. Descartes referred to these guidelines as the scientific method. And what is this scientific method? Without providing a detailed explanation of Descartes' own principles, I will attempt to offer a more conceptual interpretation.

The scientific process operates in two phases: the empirical and the statistical. In the first phase, a scientist seeks patterns in the universe based on empirical observation—data received through the physical senses. For example, based on information acquired through his sense organ, his eyes, an early human happens to notice the sun rising from the east. The next morning, he notices the same thing occur. After several more observations, this nascent scientist begins to recognize a pattern. Based on his initial observations, he may surmise that perhaps the sun, as a rule, rises from the east. Since he has yet to confirm this “theory,” his assertions are, for the time being, purely hypothetical. After all, a few simple observations are hardly any basis for placing unconditional faith in something.

It is now, in the second phase of the scientific method, that our scientist must perform a series of tests that will either verify or refute his original hypothesis. He might, for instance, decide to observe the sunrise for several more years, allowing each morning's observation to represent one more piece of evidence to confirm his theory. This is where the statistical phase enters the picture.

After our scientist feels confident that he has obtained sufficient statistical evidence to support his theory, he will disclose his findings to those around him, more specifically to the rest of the world's scientific community. It is now the duty of the scientific community to review his hypothesis by performing their own series of tests. This is necessary as the conclusions of one sole observer should never be accepted as adequate proof of anything. What if, for instance, our original scientist was making up the results just to get attention or perhaps he was simply too ignorant to know the difference between east and west.

It is at this point that other scientists will perform their own tests meant to either confirm or invalidate the original scientist's findings. Perhaps some of these scientists will duplicate the original scientist's experiments to see if they get the same results. Others, meanwhile, may devise whole new means of testing the theory. One, for instance, may wish to see whether or not he will obtain the same data from some other part of the globe. Perhaps in Africa or Asia the sun rises from the west.

As this process continues, one by one, our ever-skeptical scientific community will conduct as many tests as they can come up with before assenting to a theory. Only after a sufficient amount of supportive statistical data is obtained might the scientific community be willing to give credence to a theory—in this case, that the sun does indeed rise from the east.

Keep in mind, statistics still do not reflect certainties. Though the sun may have consistently risen in the east for as long as humankind has recorded this phenomenon, the supposition that the sun rises from the east is still just a theory. Just because the sun has risen in the east every day up until the present doesn't necessarily mean that it will do the same tomorrow. How, for instance, can we know with absolute certainty that the sun won't explode this evening for reasons beyond our knowledge? We don't. What we do know is that the sun has been rising in the east for so long and with such consistency that it most probably will do the same thing tomorrow—not certainly, just most probably. Even Einstein recognized that though no one single experiment can ever prove a theory correct, all it takes is one to prove a theory incorrect. (For example, should the sun rise from the west, just once, there goes the entire theory.) Scientists do not therefore claim to be able to “see” into the future but only to predict within a certain degree of accuracy, based on probabilities, what may or may not occur.

But if science is based on mere probabilities (as opposed to certainties), why should we place so much faith in it? Why practice science with such conviction? The reason is that although the whole of science may be based on probabilities, it still represents the most accurate and reliable source of information any method, system, or paradigm has offered us thus far. Though our local meteorologist may sometimes provide us with an inaccurate forecast, how often do we choose to turn to our local priest, shaman, or psychic for tomorrow's weather? Though scientific method may be based on mere probabilities and therefore imperfect, it has proven itself, time and time again, to represent the most reliable and accurate source of information we have.

Once the scientist has probable cause to give credence to a theory, once he has faith that the pattern he has recognized occurs with a sufficient degree of consistency, he will then use this newfound information to elicit even more. One deduced “fact” can be used to deduce the next. Once our scientist accepts that the sun rises from the east, he is now armed with yet one more fact with which to decipher his universe, one more piece of the puzzle with which to try to grasp the greater picture. In his search for answers, the scientist will utilize his findings to uncover even more elusive patterns. In this way, science is constantly building upon itself.

One of the fundamental principles of science is that every action has an effect. This, in turn, suggests that every effect has its cause. Once a theory has been verified, a scientist might want to know why such a thing occurred. Once he accepts, for instance, that the sun rises in the east, he may want to dig deeper into the mystery of this phenomenon by asking: Why does it rise this way? Is it because a sun god is pulling it up from the east by a magical string or maybe because the Earth revolves around the fixed Sun from that direction? Presuming that the sun rises from the east, the scientist may now search for yet an even deeper understanding of this phenomenon.

With the assistance of various tools that can be used to enhance our empirical powers of observation (e.g., a telescope with which to augment our vision), a scientist can dig perpetually deeper into the mysteries of the physical universe, acquiring information one piece at a time until he has acquired as much knowledge as is humanly possible.

Now there are those who refute the scientific method, those who deny its capacity to reliably interpret our world, those who consider it a sham, an artifice, a means of deceit. They refer to science as the Devil's plaything, a conspiracy developed to contradict their own religious beliefs. Take, for instance, those who support the Judeo-Christian interpretation of the Earth's origins, otherwise known as creationism. Such “creationists” reject man's evolution from the primates. They reject the idea that the Earth (as well as life) is a few billion years old. Regardless of how much their beliefs (e.g., that the world was created in six days approximately six thousand years ago) may contradict libraries full of carefully documented scientific data (data acquired through the exact same methodology that gave us the electric light and automobile), they insist that their viewpoint is correct. How is it that such people can refute such well established data and yet, in the same breath, turn on their electric fans when they are overheated or take antibiotics when they are ill? How can people spurn the sciences one day and then gladly partake of their fruits the next? How do they justify their acceptance of such medical technologies as gene therapy or cloning while, at the same time, continuing to deny the same evolutionary principles from which these advances are founded? There is no compromise. One must either accept the doctrines of science—of reason—or one must reject its principles altogether. We either trust in the scientific method or we do not.

One problem many religions have with science is that it represents a source of constant contradiction. For example, in the old days, if the land was dry, men prayed for rain. Since they didn't understand the underlying physical cause of this phenomenon, they believed that the rain's fall was determined by the impulses of those who lived beyond the clouds, by the wills of the gods. How else were humans to explain such a thing? They couldn't. It took humankind thousands of years of scientific discovery and research before we understood the nature of the evaporation and condensation of water molecules—that is, of rain. But we needed some sort of explanation. What else were we to do? Accept that it rained for absolutely no reason whatsoever? This would hardly be possible, as it is human nature to pursue the underlying cause and nature of things.

Today we know better than to believe that rain is produced by the whims of gods. Today, we know that rain occurs because of a series of physical causes and effects. In this way, science has emasculated the old gods. It has stripped them of their powers and has instead allotted them to a source that is wholly neutral, one that is indifferent to the affairs of men, one scientists refer to as “the forces of nature.”

Now I can certainly understand why humans would desire to believe in a god, in a force that cares about us, that treats us as its favored creature. Believing in a god provides us with a sense of purpose. It bestows us with immortal life. But should we believe in such things if it's at the expense of everything that corresponds with reason?

And so, at the age of twenty-one, I decided to place my faith in the physical sciences. And why not? At this point, I had every reason to believe in the logic of the physical universe and none whatsoever to believe in any spiritual reality. Until proven otherwise, I would pursue all things, including the nature of God's existence, from a strictly physical—that is, a scientific—perspective.

Only how was one to use science to find God? Into what constellation does one point his telescope? What slide is one to place under the microscope?

…And so, my quest continued.


CHAPTER 3





A VERY BRIEF
HISTORY OF TIME
OR

EVERYTHING YOU EVER
WANTED TO KNOW ABOUT
THE UNIVERSE BUT WERE
AFRAID TO ASK



“To be master of any branch of knowledge, you must master those which lie next to it; and thus to know anything, you must know all.”

—OLIVER WENDELL HOLMES



“And I gave my heart to seek and search out by wisdom all things that are done under heaven.”

—THE OLD TESTAMENT, ECCLESIASTES



“Canst thou by searching find out God?”

—THE OLD TESTAMENT, BOOK OF JOB



So off I went, full speed ahead, searching through numerous scientific tomes…for God. There was physics, chemistry, biology, physiology, psychology, geology, astronomy, and cosmology, to name a few, each one a school unto itself.

The more I studied the various sciences, however, the more I realized how much they were all so integrally interrelated. It was as if the scientists had somehow made the mistake of breaking the unified history of the entire physical universe into several separate epochs or categories without recognizing that they were each linked to one another in the most essential way. And so, the more I studied, the more I came to realize that science was simply the study of the history of the entire physical universe from the dawn of time.

As I embarked on my newfound quest for a scientific interpretation of God, I decided to begin with physics, as it seemed to address nature's most fundamental principles. From physics I learned how the universe emerged approximately fourteen billion years ago, at which time all the matter in the universe was condensed into one single, solitary point of pure energy. The pressure within this point was apparently so great that it erupted in an enormous explosion, which, in turn, released all of the universe's energy outward into vast space, an event scientists refer to as the “big bang.”

As Einstein taught us, energy and mass (matter) are interchangeable: E=MC2. Energy equals mass times the speed of light (approximately 186,000 miles per second) squared. What this essentially means is that if mass (matter) is accelerated to a high enough speed, it will become energy. Inversely, should energy be slowed down, it will settle into matter. And so, within one-millionth of a second after the universe's initial eruption, energy began to settle into its first material particles. By one ten-thousandth of a second after the big bang, forces inherent within these first infinitesimal particles prompted them to bond with one another to form larger infinitesimal particles. Three minutes after these first “subatomic” particles had formed, they settled into the first stable material objects known as “atoms,” lithium, deuterium, and hydrogen atoms, to be exact.

For the first four hundred million years after this initial eruption occurred, the universe existed as an expanding cloud of predominantly hydrogen atoms, which, due to the initial force of the big bang, were being propelled further outward into vast space.

The law of gravity states that all matter is attracted to all other matter. It was this force, inherent within the hydrogen atoms, that prompted them to gravitate toward one another, causing them to congregate into vast gaseous clouds.

Now there were two forces working on the hydrogen atoms simultaneously, one that propelled them outward into space and another causing them to gravitate laterally toward one another. This second force continued to act upon the hydrogen atoms until they had swelled into humongous clouds. Because the force of gravity always falls towards an object's center, the weight of all of this hydrogen collapsing upon itself created a tremendous amount of pressure within these clouds' cores. When the pressure within the cores became more than the hydrogen atoms could withstand, they began to fuse. As a result of this fusion process, four hydrogen atoms are compressed or “fused” together to form a heavier atom we call helium, the next stable form of matter or “element” to exist within the universe. When four hydrogen atoms fuse to create one helium atom, not all of their mass is retained within the helium. Instead, some of the hydrogen's mass is lost as energy radiated outward in the form of heat and light. The moment one of these hydrogen clouds begins this fusion process, we refer to it as a star, our own sun a perfect example.

Millions of years after a typical star is born, after the majority of its hydrogen atoms have already fused, it begins fusing its heavier element, its helium. When helium atoms fuse, they are transmuted into the even heavier element of carbon. As this process continues, newer, heavier atoms or elements are created within a star's core. After a star depletes itself of most of its fusible matter, it becomes unstable, often causing it to erupt in a tremendous explosion called a supernova. As a result of a supernova, all of a star's newfound elements are dispersed throughout the ever-expanding universe.

It was at this point that I noticed my physics texts were coming to a close and that my chemistry books were just beginning. It seemed that once these newly created elements began interacting with one another, the history of the universe had been divided into a whole new field of study, almost as if it had been arbitrarily broken into separate chapters. In finishing “Physics,” I had just completed chapter one in this cosmic serial. It was now time to move on to the next installment in the history of the universe—Chapter Two: Chemistry.

Physics had outlined the essential forces of nature, forces inherent in all matter. When dealing with how these forces affected matter's smallest particles, it was referred to as quantum, particle, or atomic physics. When dealing with how these forces affected the interaction of much larger objects such as planets or stars, it was called astronomy. When dealing with the full scope of all the energy and matter that existed within the entire physical universe, it was cosmology.

After physics had left me with an explanation of the various atomic forces as well as how the various elements were formed, physical chemistry sought to explain the dynamic involved in those interactions that occurred between the various atoms. Since each new element created within these fiery stars consisted of a different number of electrons (a subatomic particle carrying a negative charge), each atom carried a slightly different electrical charge from all others. Based on their relative charges, some of the differing atoms began to bond with one another to form more stable particles known as compounds or molecules. Chemistry sought to interpret the unique set of properties that each one of these new atomic combinations contained, as well as how they reacted with one another. One sodium atom and one chlorine atom, for instance, have a propensity to bond with one another, creating a compound we call sodium chloride, more commonly known as salt. With this new diversity of atoms being distributed throughout the universe, an abundance of new molecular combinations began to emerge. From its humble beginnings, when it consisted almost entirely of hydrogen, the universe had evolved into a complex array of physical compositions.

Depending on such variables as pressure or temperature, any compound could exist in one of three forms—a solid, a liquid, or a gas. Many of the compounds, as they existed in solid form, were referred to as minerals. As a result of the attracting nature of electromagnetic and gravitational forces, these minerals began to cluster together into ever-larger formations.

Quick cut to astronomy: nearly five billion years ago, about nine billion years after the initial “big bang,” our sun was formed from a tremendous cloud of gas. Although the vast majority of this rotating cloud's mass was made up of hydrogen, it contained many other, heavier elements as well. As the core of this mass of gases consolidated to become a star, some of the heavier elements dispersed around the cloud's periphery began to amalgamate into large mineral clusters.

When one of these peripheral mineral clusters flies too close to a star, it is drawn in by the star's enormous gravitational pull and absorbed into it. If a cluster's momentum exceeds the star's gravitational pull, it will spin off into deep space. In the rare case that the cluster's momentum happens to be at equilibrium with the star's gravitational pull, it gets caught in the star's gravitational field, causing it to travel in an elliptical course around that star. We refer to such a course as an orbit. When a large enough mineral cluster falls into a star's orbit, we call it a planet. We live on Earth, the third planet from our star, the sun.

Sometimes smaller mineral formations become caught in a planet's gravitational field, causing it to fall into the planet's orbit. We call a mineral cluster that orbits a planet a moon. We call a star combined with all of the planets that orbit it a solar system. Our solar system consists of a star (the sun) with nine planets (Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune, and Pluto) orbiting around it. On an even larger scope, a cluster of solar systems is called a galaxy. All the galaxies in vast space make up the universe.

Meanwhile, back to our star's own spinning satellite, back to planet Earth. Enter the science known as geology. Approximately 4.6 billion years ago, the Earth was formed. At that time, the Earth was little more than an enormous ball of molten rock. Not yet possessing an atmosphere to shield it from falling celestial debris, the Earth was constantly being bombarded by stray mineral clusters known as meteorites. As these meteorites continued to shower the Earth, the planet continued to increase in mass and size.

Moreover, when these meteorites hit the Earth, enormous amounts of heat energy were unleashed with each tremendous impact, reducing them to molten form. As a result, gases that had previously been trapped within the meteorites were released into the Earth's incipient atmosphere.

Since gases are light and volatile, they have a tendency to fly away from a planet and to dissipate into space. A planet like Mercury, for instance, is so small it doesn't have a strong enough gravitational pull to retain such light and volatile particles and therefore has no atmosphere. Some planets, such as Jupiter, are so large that their gravitational pulls cause their gaseous elements to be so firmly drawn to the planet's surface they become condensed into liquid pools, and therefore also lack a viable atmosphere.

The Earth, however, was neither too small to retain its gaseous particles, nor was it so large that it compressed them to its surface. It was neither too close to the sun (the heat of which affects the volatility of these gases) that the gases were propelled off into space, nor was it so far from the sun that they became frozen into solid form. Instead, the conditions on Earth were such that any released gases were held within close enough proximity to the surface that they came to form a gaseous shell around the planet. We call this shell the atmosphere. Once the atmosphere had formed, when a meteorite got caught in the Earth's gravitational pull, the friction incurred by the meteorite rubbing against the atmosphere's gaseous particles caused a falling meteorite to burn up before it could reach the Earth's surface. No longer vulnerable to the heat-emitting collisions generated by falling meteorites, the Earth began to cool.

Two of the gases most often trapped within these falling meteorites were hydrogen and oxygen. Consequently, an enormous amount of these two elements began to fill the Earth's atmosphere. Due to their prospective electrical valences or charges, oxygen and hydrogen began to bond with one another to form a molecule commonly known as water. As water molecules now began to accumulate within the Earth's atmosphere, they began to aggregate into a dense vapor that eventually succumbed to the planet's gravitational pull, causing them to be drawn back down to the Earth's surface in the form of droplets we call rain. When these first rains fell to the Earth, they caused the planet's molten surface to cool even further, in turn, prompting even more trapped gases to be released in the form of steam. More water vapor yielded even more rain, which caused the planet to cool even further.

This process continued for nearly a billion years, after which approximately two-thirds of the Earth had become covered in water with the other third made up of a hardened mineral shell. Within these oceans of water, there stirred a broth consisting of ammonia, methane, water, sulfur dioxide, and hydrogen.

In 1953, a researcher by the name of Stanley Miller put this information to use by conducting a very important experiment:



Miller set up an airtight apparatus in which the four [original primordial] gases could be circulated past electrical discharges from tungsten electrodes [patterned after the primordial Earth's lightning storms]. He kept the gases circulating continuously in this way for one week, and then analyzed the contents of his apparatus. He found that an amazing number and variety of organic compounds had been synthesized. Among these were some of the biologically most important amino acids as well as such substances as urea, hydrogen cyanide, [and] acetic and lactic acid.1

Within the confines of his laboratory, Miller had simulated the Earth's chemical evolution. He had synthesized amino acids, the building blocks of all organic matter, the essence of all life. In doing so, Miller had accomplished what was formerly believed to be the exclusive privilege of gods. And yet, here it was, organic evolution without God…just Stanley Miller with his airtight vessel of chemicals, a flame, and a little electricity.

Starting with a composition consisting almost entirely of hydrogen, the universe had evolved, almost ten billion years after its conception, to a point in which it contained complex chains of macromolecules. Macromolecules that contained carbon possessed such unique properties that my chemistry books had suddenly diverged into a whole new science called organic or biochemistry. I now had to purchase a whole new set of texts that dealt exclusively with these complex carbon-based compounds, ones similar to those Miller had synthesized in his lab.

Back to Earth: For the next billion years, these complex organic (carbon-based) compounds brewed and churned within the Earth's primordial seas, within which trillions of various molecular combinations emerged, each possessing a unique set of physical and chemical properties. Many of these molecular combinations to emerge were so complex that inherent instabilities caused them to eventually disintegrate back into their contingent parts.

As these larger and more complex molecules continued to brew in the Earth's seas, new combinations were constantly being forged, each one slightly different from the next. Among these “organic” molecules, some of the variations to emerge possessed the capacity to absorb the Earth's and the sun's radiated heat and light energies. With this newfound capacity, otherwise unstable molecules were now able to use these external energy sources as a means to maintain stability.

Even with this new capacity, none of these energy-absorbing macromolecules were efficient enough to overcome their inherent instabilities altogether. Being able to harness the sun's energy merely allowed these complex molecular chains to maintain their structural integrity for a slightly longer duration. Even so, it was still just a matter of time before these molecules succumbed to inherent instabilities and eventually disintegrated back to their contingent parts.

As newer variations of these energy-absorbing, carbon-based macromolecules continued to churn within the Earth's primordial seas, some eventually emerged with a newfound capacity to produce duplicates of themselves before they disintegrated. These new molecules could now ensure the preservation of their physical identities through the continued existence of their duplicates. Due to the disruptive effects of the sun's ultraviolet rays, however, not all of these duplicates turned out to be identical to the “parent” molecule from which they came. Among these slight variations to arise, most were harmful and worked against the preservation of the “daughter” molecule. Nevertheless, some of these variations happened to be even more energy-efficient than their parent molecules, in which case the new design would often supersede the old one. As this process continued, more energy-efficient molecular combinations emerged.

In time, these complex carbon-based macromolecules evolved other capacities that maximized their potentials to maintain stability. Some of the other capacities these macromolecules had evolved included ingestion (the capacity to absorb energy), digestion (the capacity to assimilate ingested energy), excretion (the capacity of the macromolecule to rid itself of any of its digested energy's harmful by-products), and locomotion (the capacity to move from one place or position to another). As these self-replicating, energy-absorbing macromolecules continued to evolve, I noticed that my organic chemistry books were also evolving into a new science called biology.

As with all the other sciences, biology came with its own terminology. In biology, for example, molecules that could perform the aforementioned functions were now referred to as “living.” When a molecule made a copy of itself, this was now referred to as “birth.” When, in time, one of these molecules eventually disintegrated, it was now called “death.”

The first forms of life to exist reproduced asexually, meaning they required only one parent cell that would divide into two separate daughter cells. Once again, due to the disruptive effects of the sun's radiation, many of these offspring contained slight mutations that made them vary, to some small degree, from their predecessor's design. Variations that were more energy-efficient were more likely to survive. Those most likely to survive were most likely to duplicate themselves and therefore to pass along their advantageous characteristics (traits). On the other hand, those variations that were least energy-efficient were most likely to be discontinued. My biology books had a very specific term for this organic weeding process: natural selection. As a result of this process of natural selection, organic matter—life—continued to evolve.

In order to keep inventory of these constantly diverging “living” compositions of matter, biologists classified them into various categories based on their inherent characteristics. The first varieties of life to emerge on Earth diverged into two distinct branches. One used the Earth's oxygen to establish its energy supply, while the other used carbon dioxide. Biologists divided these first two living forms into two separate classifications known as kingdoms. Those forms that used carbon dioxide to supplement their fuel supply were classified as belonging to the plant kingdom, while those which used oxygen were categorized as belonging to the animal kingdom. As time passed, these two kingdoms continued to diversify, each producing a vast array of unique forms (species). Within the next three billion years, a myriad of these species propagated across the planet, blanketing the Earth's surface with a thin organic shell.

Three billion years after life had first evolved, the seas were suffused with a variety of these plant and animal forms. It was at about this time that one of these sea-dwelling animals evolved a spinal cord, a protective sheath that enveloped the organism's nervous system and helped to distribute its nerve cells throughout the length of its body. This represented the beginning of a new classification of animals biologists referred to as the subphylum vertebrate. As the vertebrates continued to diverge, biologists placed them into separate categories known as “classes.” The first class of vertebrates to emerge were the fish.

About a hundred million years later, some of these fish evolved the capacity to survive on land as well as in the water. These biologists classified as amphibians. About a hundred million years after that, a newer class of vertebrates evolved from the amphibians, one which lived exclusively on land. These were called reptiles.

Within the next fifty million years, some of the reptiles evolved in such a way that their scales were replaced by feathers, their bones became hollow and they developed the capacity for flight. These were the birds. Approximately another forty million years after that, yet another land-dwelling creature emerged from the reptiles. These were the mammals. Mammals were different from their ancestors, the reptiles, in that their embryos developed from within the mother's body rather than from within an externally incubated egg. Mammals produced milk with which they could feed their young. They were coated with hair, homeothermic (warm-blooded), and, most significantly, developed a much larger brain that allowed them to respond to their environments in a much more sophisticated manner than all the Earth's other living forms.

Among the mammals, sixteen subclasses known as orders emerged. Examples of some of these orders were rodentia (rats, mice, squirrels, etc.), carnivores (cats, dogs, bears, etc.), cetaceans (dolphins, whales, porpoises), and artiodactyla (cattle, sheep, goats, deer, etc.). About a hundred million years after the mammals first evolved, approximately fifty million years ago, a particular mammalian order emerged, known as the primates. Primates differed from the other mammals in that they evolved such adaptive features as stereoscopic vision, enhanced mobility of the digits (fingers) complemented by an opposable thumb, and larger brains—particularly a larger cerebral cortex (that portion of the brain where memories are stored and most cognitive processing takes place).

As time went on, these primates continued to diversify until they had evolved into a family called the hominids. Hominids stood upright, as compared to their ancestors that walked on all fours. With the advent of this new adaptation, these animals now had two free limbs with which they could hold, carry, and manipulate objects at the same time that they could transport themselves. The hominids continued to evolve until about a hundred thousand years ago when they reached their apex with the emergence of a new species known as Homo sapiens, more commonly known as humans. This human animal had evolved vocal cords with which it could enunciate a variety of sounds, thus enhancing its capacity to communicate with others. Furthermore, humans evolved certain structures within their brains that allowed them to organize these sounds in such a way that they could create and speak words—combinations of sounds that symbolized objects. The use of words enabled humans to communicate ideas with advanced precision. Such qualities as these combined with an enhanced capacity to store and process information made Homo sapiens Earth's most powerful creature.

Before I delve any further into the subsequent disciplines that pertain exclusively to the human animal, I would like to clarify a few things. In a matter of pages, I have jumped from the origin of the first organic matter to the emergence of humankind. But by what process does such an evolution take place? How is it possible that within three and a half billion years, a simple cell membrane could have turned into flesh, a vacuole into a complex digestive system, a cellular nucleus into a brain? How could a reptile's scales become feathers or its legs become wings? What kind of organic alchemy or molecular witchcraft was this that could transform creatures from one thing into another? To offer an illustration, let's take the example of a human being.

Two cells, a sperm and an egg, meet. These two cells happen to be distinct from all others within the human body in that each carries only half of its host's chromosomes. Within the sperm cell's nucleus lie half of the father's chromosomes, within the egg cell, half of the mother's. When these two chromosomally incomplete cells meet, when the egg becomes fertilized, the two sets of chromosomes merge and recombine to form one unique and chromosomally complete cell.

This now complete set of chromosomes within the newly fertilized cell is like a blueprint that contains all the material required to create a fully developed human being. The chromosomes themselves are composed of sections called genes. Each gene contains information to create one or more of what will soon unfold to become that individual's physical traits. For instance, whereas one gene might carry information that will determine a person's sex, another might carry information that will determine skin color, another that person's height, hair color, etc. This list of physical features goes on until one's entire anatomy, from the shape of one's head to the soles of one's feet, has been accounted for—all of it stored within the contents of one's genes.

But what are genes? According to the biologist William Keeton, a gene is a “unit of inheritance; a portion of a DNA [Deoxyribose nucleic acid] molecule.”2 Here is Keeton's technical description of this molecule:



The molecule has a ladderlike structure, with the two uprights composed of alternating sugar and phosphate groups and the cross rungs composed of paired nitrogenous bases. Each cross rung has one purine base (any one of several double-ringed nitrogenous bases) and one pyrimidine (any one of several single-ringed nitrogenous bases). When the purine is guanine, then the pyrimidine with which it is paired is always cytosine; when the purine is adenine then the pyrimidine is thymine. Adenine and thymine are linked by two hydrogen bonds, guanine and cytosine by three.3

So, genes are made of DNA, a macromolecule consisting of a combination of sugar molecules, phosphate molecules, and nitrogen-based molecules, all ordered into a twisted, ladderlike structure known as a double helix. In essence, genes are made up of molecules. And what are molecules? Molecules are arrays of two or more atoms. For instance, a sugar molecule, like the one in DNA, is made up of a combination of carbon, oxygen, and hydrogen atoms.

Carbon, oxygen, and hydrogen atoms; nitrogenous bases; phosphates: these are the essential ingredients needed in the recipe for making a human being. Stored in the particular arrangement of these atoms exists all the information necessary to create a person's entire physical makeup, all accounted for before that person is even a fully emerged embryo, let alone born. A person's sex, skin and eye color, height, vision, hearing, and proclivity for such mental or physical diseases as asthma, diabetes, schizophrenia, Alzheimer's, and allergies, as well as such personality components as propensities for shyness, aggression, curiosity, depression, athleticism, musicality, math ability, joviality, as a mere few examples, all existing within this first fertilized cell—the essence of our physical and psychological life story told from the very first moment we are conceived.

So the sperm and the egg meet to create one very informed fertilized cell. Stored within this first cell are instructions to divide. Once this occurs, the emerging person exists as two cells, each now containing all the information necessary to create a fully developed human being. These two cells will now reproduce, and so on and so on, until a cluster of cells are formed. Stored within each of these cell's chromosomes is information that will now instruct the cells to start producing even more specialized ones, such as nerve cells, blood cells, and muscle cells. With the emergence of these specialized cells, the unborn embryo will continue to differentiate and grow within the mother's womb until nine months later when it is ready to be born.

So all of our traits are, generally speaking, predetermined from the moment of our conception. But what exactly are traits? Traits are those characteristics that distinguish not only one species from the next but each individual within a species from every other. And from where do these traits emerge? They originate from information stored within an organism's genes, that unique arrangement of atoms that make up an organism's chromosomes.

For example, the fact that all fish have gills would imply that somewhere in a fish's chromosomes lies a gene or group of genes that instructs the developing fish embryo to produce gills. This is not just true of the fish's gills but of every single physical characteristic a fish possesses. As no trait can develop of its own volition, this means that for every trait fish possess, there must exist some corresponding gene or group of genes responsible for its emergence. Unless we are to believe that all fish have gills as the result of some incredible accident or coincidence, we must accept the genetic, evolutionary explanation for such a phenomenon. If fish possess gills, there must exist “gill” genes. If a fish is equipped with fins, there must exist “fin” genes, and so on and so on, until every single physiological characteristic of a fish is accounted for. In this way, the developed animal is a composite of traits that correspond to information stored within an animal's genes, once again, information already established from the moment that animal is conceived.

As each species possesses its own unique set of traits, each species must possess its own unique set of genes. The fact that fish possess gills means that the molecular arrangement of their genes must be different from a creature that has no gills. The fact that all fish possess gills (excluding, of course, those extreme mutations which represent exceptions to the rule) means that gill genes must exist in all fish DNA.

Since each individual that emerges from a sexually reproducing organism is formed from a unique admixture of its two parents' chromosomes, each individual varies to some degree from every other. In this way, though all fish may possess gill genes, each fish's gills will in some slight way vary from one individual fish to the next.

The same is true for humans. Though we all possess genes that instruct our bodies to develop two eyes, each person's eyes are slightly different. This is true for every characteristic we possess as a species. Whether we are discussing one's height, sense of hearing, skeletal or facial structure, the constitution of one's heart, kidneys, or immune system, each part of us varies in some way from one individual to the next. In a sense, every single part of us, from every cell to every organ, is as unique to each individual as are one's fingerprints, which, though we all possess them, no two are exactly alike.

Regarding these slight variations between individuals, in the constant competition for life, those creatures whose variations are best suited or adapted to their surroundings are at a considerable advantage and are therefore more likely to survive. Those forms more likely to survive will, in turn, have a greater chance of reproducing. Those that have a greater chance of reproducing will, consequently, have a greater chance of passing their genes, along with their advantageous traits, on to future generations.

Just as no two individuals are ever alike, neither is the gene pool of any two generations of a given species. Because each generation is put through another screening of natural selection, each generation will most probably be better suited to its environment. In this way, life is in a state of constant flux, each species constantly maturing and evolving with each passing generation.

Let me provide a hypothetical illustration of how this process of natural selection works: Imagine a place where the land is flat, lush with plants and trees. Roaming this land is a hypothetical three foot tall, horselike creature I will call the nequus. A male nequus and a female nequus mate and have three baby nequuses. Given the way the two parents' genes recombine, it's inevitable that the three offspring will be different from one another. Regarding, for example, the offspring's heights, based on the laws of genetic variance, it's possible that any of the three will end up either shorter or taller than its parents. Back to the nequus plains: Imagine a geological event were to occur that now transforms this once lush region into an arid one. Amid these new environmental parameters, much of the plant life has died. The nequuses, which are herbivores, suddenly find themselves in fierce competition for what remains of their now dwindling food supply. Unfortunately, the average nequus, which is only about three feet tall, can only reach the bottom branches of its region's trees, much of which have already been eaten.

Back to our offspring: Because it can reach the leaves of those higher branches that the majority of its starving species cannot, the tallest of the three is most likely to live long enough to reproduce and therefore to pass its genes onto future generations.

Let's now imagine that this taller nequus, unlike its shorter siblings, which are less likely to survive, lives long enough to mate, thereby passing its “taller” genes onto its offspring. As was true for the father, the tallest of this newest litter is also most likely to survive, thereby passing its “taller” genes onto its offspring. As this dynamic is repeated over a period of multiple generations, it's quite likely that the average height of the nequus will now be taller than its predecessors. In this way, every species is in a state of constant flux, incessantly being modified to most effectively meet the demands of its ever-changing physical environment. Sometimes these evolutionary fluctuations occur in a slow and steady progression that transforms species over a protracted period of time. Other times, a beneficial genetic mutation emerges that is so dramatically different from its peers that a species can be transformed within a few generations (this revision of basic Darwinism was originally postulated by Stephen J. Gould in a theory he called punctuated equilibria which purports that the creation of new species sometimes occurs in rapid spurts—rather than in slow progression—which are then followed by long periods of stability).

In the case of the imaginary nequus, should the drought and consequent food shortage continue, the forces of natural selection will continue to weed out those least equipped to survive these conditions and to preserve those that are best. Perhaps after a period of ten million years of such natural selection (what would amount to the passing of approximately a hundred thousand generations), the average height of a nequus may have grown to be ten feet tall, making it resemble something more like a giraffe than a horse. In essence, what used to be a nequus has now evolved into a different species with a new sequence of genes. Apparently, necessity is the mother of selection.

To provide an actual example of how environmental pressure can alter a species' physiology, I'll now refer to the real-life case of the Biston betularia or what is more commonly known as the peppered moth. During the 1800s, it was noticed that this once predominantly white mottled moth had, within a very short period of time, evolved into a much darker variety. Originally, the lighter variety had spent much of its time resting on trees whose bark matched their wings' pigmentation, thus making it much more difficult for predatory animals to see them, an adaptive mechanism known as camouflage. With the advent of the industrial revolution, however, residue from nearby factories covered the forests with dirt and soot, darkening the surface of the trees. Because the white moths, which represented the majority of the species, could now be more easily sighted by predators, they became more likely to be eaten. In contrast, the darker variety of the moth's population, which previously represented a small minority, were now less likely to be seen by predators and, consequently, that much less likely to be eaten. Because they were less likely to be eaten, the darker variety were now more likely to survive long enough to pass their genes on to future generations. As a result of this sudden change in the environment, the moth's population had quickly shifted so that the species' darker strain, once the minority, now came to represent its majority. And so, within just a few generations, the entire peppered moth population had been modified due to a change in the animal's environment.

Another aspect underlying the forces of evolution involves a process known as genetic drift. To illustrate this process, imagine that due to overpopulation, certain members of a species find themselves having to migrate to a new area in search of new food supplies. For instance, ten finches among a community of tens of thousands migrate to a nearby island in search of food. Since these ten finches can never represent the exact genetic mean of their species, should they reproduce, they will be creating an entirely different genetic pool based on their own particular genetic makeups. In a sense, these ten “pioneer” finches would represent the founders of a whole new, slightly different genetic strain. Because of the pioneer group's slight genetic variance from the mean of its original population, this new strain might, in time, come to represent a whole new species. As a matter of fact, this is exactly what Charles Darwin discovered when he went to the Galapagos to study the various finch species as they existed on each of the archipelago's separate islands. Through his observations, Darwin noticed that the finches from each of the Galapagos' islands seemed to constitute their own unique subspecies. It was from these observations that Darwin first conceived of his theory of evolution.

Returning to the study of Homo sapiens: With the advent of humans, there came a whole new panoply of specifically human sciences, the first of these being anthropology. Anthropology dealt with matters concerning the social, behavioral, and physical evolution of those advanced primates, the hominids, all the way up until about ten thousand years ago when humans reached what is referred to as the Neolithic stage of their existence. What separates Neolithic humans from their biologically identical ancestors was the discovery of agriculture. Before the Neolithic period (during what is known as Man's Paleolithic age), these more primitive humans wandered the globe in nomadic tribes, constantly moving from place to place in search of new food supplies.

But humans possessed an evolved brain and, over time, began to notice patterns in their world. Unlike any other animal that came before them, humans could recognize, for example, that where a plant's seed had fallen, a new plant would often emerge. When the first humans made this connection, about twelve thousand years ago, it enabled them to imitate nature by planting their own crops. With the advent of agriculture, the human animal began settling into stationary communities (usually near a river which allowed for a constant water supply as well as a means of transportation). Furthermore, by noting the manner in which other animals reproduced, humans learned to herd these animals so as to control their meat supply to supplement their diet of fruits and vegetables. The combination of these two events is referred to as the agricultural revolution. It is referred to as a revolution because of the immense impact these discoveries had on our species. For the first time in our species' history, humans could regulate their own food supply. No longer needing to devote all of their time to searching for their next meal, humans could afford themselves some extra or what we call leisure time. With all this additional time on their hands, human societies now had the opportunity to direct their energies to self-expression (the arts), play (sports), as well as the pursuit of wisdom and knowledge (philosophy and science).

As some of these agricultural settlements began to flourish, other peoples began to migrate to them hoping to reap the benefits of these new establishments. In time, these settlements began to expand in size and population. It was here, in these first cities, where humans from a variety of cultures first congregated in order to exchange goods as well as ideas. This marked the dawn of a period in our species' history known as the urban revolution. As these cities continued to grow, humankind's first civilizations arose.

As time went on, civilizations rose and fell. Without reciting the histories of all the various civilizations, suffice to say that this process continued until we find ourselves here today at the dawn of the twenty-first century.

Now I make no claim that science could explain everything. Sure, there were parts of the physical universe that were better understood than others. Sure, there were whole fields that were, in many ways, still incipient and, consequently, theoretical in nature. Sure, there were still mistakes to be made, details to be reworked and revised. Generally speaking, however, the scientific interpretation of the universe always remained true to its method, one that has given us nuclear energy, organ transplants, electric light, and antibiotics, as a mere few examples of its awesome capacity. Here were technologies that I knew as a fact worked. These things took a great deal of scientific research to create: the exact same type of research and methodology that was used to account for the aforementioned history of the entire physical universe. Essentially, the proof was in the products. If I could rely on the scientific method to create such wonders as space shuttles, gene therapies, nuclear power, and microwave ovens, then why shouldn't that same methodology be able to explain the origin and evolution of the entire physical universe as well as of all terrestrial life? How else could science have so successfully mastered and manipulated our physical world if it didn't understand its very nature?

Science had accounted for the approximately fourteen-billion-year history of the entire physical universe from its origins to its present state and all without the aid or assistance of any spiritual entity: Cosmology without God! Science had been equally able to account for the approximately three and a half billion years of organic evolution, also without the aid or assistance of any transcendental force or being: The origin and evolution of life without God! No longer was either life or the universe contingent upon the existence of some intervening deity. Not to say this meant that God didn't exist, but let's just say it bolstered the possibility.

No longer would I have to ask such questions as, “If there is no God, then how is one to explain the origin of life?” Or “Without God, how did the Earth, the Moon, the Sun, and the stars all come to exist?” No longer would I have to look down at my own body and not understand the origin, evolution, nature, and mechanics of my own being.

All this, science had done for me. First it rescued me from the clutches of mental illness, and now it had made the universe comprehensible to me. And yet, there it was, taunting me as much as ever—that incessant longing, that gnawing need to know not how I or the rest of the universe worked but why? There it was still looming over me, as oppressive as ever, that relentless problem of the meaning of my existence. Why was I here? What was my purpose? As always, underlying this question was the elusive problem of God. Only knowledge of God could resolve the ultimate question of my existence. And yet, how was it that amid all of this glorious information the sciences had yielded, it couldn't offer me any explanation whatsoever regarding the nature of God's existence? Was God simply incomprehensible to us? Or was there a scientific explanation, only no one had discovered it yet? What pattern in nature, what empirical observation, I wondered, might possibly help to reveal the nature of God's existence to humankind? Then again, even if there was a solution, might it lie beyond our reach, a problem meant to torment and tantalize us until the end of time?

Regardless of whether the problem was answerable or not, all I knew was that, spiritually speaking, I had yet to be satisfied. The quest would have to go on.
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