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To my wife and our children—Avi, Josh, Hadas, Yael, Hanna—who continually inspire me with the magnificence of creation.



“…[W]hat a wonderful world,” as sung by the late, great Louis Armstrong, a valued associate of my parents, Dorothy and Herman Schroeder of blessed memory. 






PROLOGUE: WE ARE THE UNIVERSE COME ALIVE


A single consciousness, an all-encompassing wisdom, pervades the universe. The discoveries of science, those that search the quantum nature of subatomic matter, those that explore the molecular complexity of biology, and those that probe the brain/mind interface, have moved us to the brink of a startling realization: all existence is the expression of this wisdom. In the laboratories we experience it as information first physically articulated as energy and then condensed into the form of matter. Every particle, every being, from atom to human, appears to have within it a level of information, of conscious wisdom. The puzzle I confront in this book is this: where does this arise? There is no hint of it in the laws of nature that govern the interactions among the basic particles that compose all matter. The information just appears as a given, with no causal agent evident, as if it were an intrinsic facet of nature.

The concept that there might be an attribute as nonphysical as information or wisdom at the heart of existence in no way denigrates the physical aspects of our lives. Denial of the pleasures and wonder of our bodies would be a sad misreading of the nature of existence. The accomplishments of a science based on materialism have given us physical comforts, invented life-saving medicines, sent people to the moon. The oft-quoted statement, “not by bread alone does a human live” (Deut. 8:3), lets us know that there are two crucial aspects to our lives, one of which is bread, physical satisfaction. The other parameter is an underlying universal wisdom. There’s no competition here between the spiritual and the material. The two are complementary, as in the root “to complete.”

When we see through the camouflage haze that at times convinces us that only the material exists, when we touch that consciousness, we know it. A joyful rush of emotion sweeps over the entire self. This emotional response—some might call it a religious experience—is reported in every culture, from every period. It tells us that we’ve come home. We’ve discovered the essence of being. Everyone has felt it at some time or other. Perhaps at a brilliant sunrise, in a work of art, the words of a loved one. The physical and the metaphysical have joined.

If we dared, we’d call the experience spiritual, even Godly. But there’s a reluctance to use the “G” word. “Listen to the Force” is acceptable on the great silver screen. If the Star Wars scriptwriter had used “Listen to God,” the theater would have emptied in a flash. The reluctance is not surprising, considering the bizarre claims erroneously attributed to God through the ages and especially in our age. A bit of scrutiny reveals that most of those claims are based on the expectations for the putative (and generally misunderstood) God of the Bible that we learned as children. Obviously, when our child-learned wisdom is evaluated by the sophistication of our adult minds, that wisdom is bound to seem naive.

The age-old theological view of the universe is that all existence is the manifestation of a transcendent wisdom, with a universal consciousness being its manifestation. If I substitute the word information for wisdom, theology begins to sound like quantum physics. Science itself has rediscovered the confluence between the physical and the spiritual.

If a spiritual unity does underlie physical reality, it would be natural for people to search for that unity. Regrettably in the rush of our daily obligations we often become disconnected, losing the realization that such a unity might actually exist. Our private worlds today seem to expand almost as rapidly as the universe has been physically expanding since its creation. The scientific discoveries facilitating this nomadic mobility of the mind come at a rate that far exceeds the ability of our cultures to adapt. New technologies simply displace old cultural ties, and in doing so jettison traditions that formerly stabilized society.

In the developing world, those referred to as the poorest of the poor are the landless. In a sense we have become landless nomads, cut off from our roots, even in the midst of wealth. We deal in tokens. Other than artists and the one percent of the population that works on a farm, most of us have no relation to the final product of our labors. We buy and sell stocks of companies making products we barely understand. We deal in the ultimate of tokens, money. Money has no intrinsic value. It may promise security, pleasure, even freedom, but it doesn’t provide those insatiable and all too often elusive goals. The resulting angst is almost palpable. Divorce rates exceed 50 percent. Violence in homes crosses socioeconomic divisions. Histories have been exchanged for gossamer hopes of a freedom untethered to tradition.

Accessing the consciousness within which we are embedded requires skills that go beyond our intuitions. The amazing, even startlingly illogical, discoveries in physics and biology during the past few decades have given us the tools to gain scientific insight into the metaphysical underpinnings of our world and, in return, acquire spiritual insight into scientific, empirical fact. Understanding nature’s wonders need in no way detract from its majesty. By realizing the interwoven complexity of existence, we experience the oneness both by revelation and by reason.

No monk’s life of isolated contemplation is being proposed here, no excluding of oneself from the world. The upsurge of interest in meditation, Eastern religions, and kabala reflects an almost desperate search to rediscover our spiritual roots. Those roots are best found while fulfilling the usual responsibilities of adult life, not within some cloister. Exposing the awe of existence within the reality of daily life is what this book is about.

We are, each of us, a part of the universe seeking itself. We struggle between a world that seems totally material and the emotional, even spiritual, pull we all feel at times. To relegate, a priori, those feelings of love and joy and spirituality to some assumed function of our ancestors’ evolutionary drive for survival masks the greatest pleasure in life, the experiential realization of the metaphysical.

In the following pages, as we journey through the newly discovered marvels of the cosmos, of life, and finally of the brain/mind interface, I ask only that, as you read, you use these facts to reexamine your opinions concerning the origins, evolution, and essence of this wonderful world in which we live.
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THE PUZZLE OF EXISTENCE: AN OVERVIEW

Theology is not simply a matter of interpreting scriptures, be it the Bible, the Koran, or the Tao Te Ching. Theology brings us the amazing concept of a metaphysical Force that brought the physical universe into being. The universe is the physical expression of the metaphysical. All that we know of the putative Creator is found within the physical creation. With this in mind, it is incongruous to describe a theology without the insights of science.


When I picture the earth and solar system hanging in the vastness of space, I feel an anxious need to grab hold of something stable. We’re a minuscule speck, somehow floating in the seemingly endless dark of the night sky. It’s at those times that I realize all existence hangs by a thread, the breadth of a hair. But the puzzle of our tenuous place in space is secondary to the most baffling riddle of all: that of existence itself. It’s a question we might prefer to ignore.

Why is there an “is”? Why is there something, anything, rather than nothing? In our fascination with life’s origin and evolution, we bypass this most basic of conundrums. The very fact and nature of existence, the finite aspects of the physical world we view about us, the limited nature of time, space, and matter from which we and all the universe are constructed, force upon us the unsettling reality that at some level there is the metaphysical. Some undefined whatever, transcendent of the physical, produced the physical? Atheist, agnostic, skeptic, and “believer” all share the understanding that some metaphysical non-thing, metaphysical in the sense of being above or outside of the physical, must have preceded our universe or have our universe imbedded in it. That much is a certainty.

But is this metaphysical force that produced our universe Godly? That is not an easy question. It is, however, probably the most important of questions. And the answer really depends on one’s definition of God. Just what are the expectations of how an infinite, incorporeal metaphysical creating force would be made manifest within the finite corporeality of the universe? It may be definitions more than reality that separate skeptic from believer, especially if one’s expectations of the metaphysical or of the physical are what was learned as a child.

To have a prayer of probing intelligently the subtleties of the metaphysics of existence, we first had better understand the essence of existence at the physical level. In the coming chapters we’ll get into the molecular workings that underlie life and discover a complexity so extreme, so overwhelmingly elaborate, that it outdoes science fiction by a league. And then we’ll confront a most intriguing enigma: what allows life to conceive a thought, to imagine a rainbow, a symphony? Is the mind totally the neurological workings of the brain or is there a brain/mind interface where the physical mingles with the nonphysical? That would make the brain an instrument, a sort of antenna that taps into the consciousness of the universe. But I’m getting ahead of my story.

Discoveries in the fields of physics, cosmology, and molecular biology during the past few decades have moved us ever closer to what might be termed a metaphysical truth. First of all, there is the creation itself: how did the universe come into existence? And then there is the orderly yet phenomenally complex information we find encoded time and again in all aspects of nature, and most especially in life. The wisdom contained therein is not at all evident in the physical building blocks from which life, even in its simplest of forms, is composed. And finally, there is the puzzle of consciousness and the brain/mind interface. Is mind more that the sum of the physical parts of the brain? The possibility that mind is an emergent property of brain echoes the emergence of wisdom in nature. Of course, the suggestion of a ubiquitous wisdom raises the problem of imperfect design. If life is indeed the result of an intelligent force, why are there so many less-than-optimum aspects in its design? I will briefly discuss these topics in this chapter and then pursue the details in the rest of the book. As the saying goes, God is in the details.

Creation and a First Cause

Is there a universal consciousness, an entanglement that at some subtle level ties all existence together? At the moment of the big bang everything, the entire universe, you included, was part of a homogeneous speck—no divisions, no separations—an undifferentiated iota filled with exquisitely powerful energy, a speck no larger than the black pupil of an eye. And before this there was neither time nor space nor matter. That speck was the entire universe. Not a speck within some vacuous space. A vacuum is space. The speck was the entire universe. There was no other space. No outside to the inside of the creation. Creation was everywhere at once. And then the space and the energy stretched out to form all that exists today in the heavens and on the earth. You (and I too) were once part of a total unity, a single burst of radiation. It formed our bodies and led to our thoughts. As incomprehensible as it may seem, we, the essence that was eventually to form our beings, were present at the creation.

When we leave the workings of the macro-world and enter the world of the atom, we are confronted with an even more surprising yet scientifically confirmed picture of our universe. First we discover that solid matter, the floor upon which we stand and the foundation that bears the weight of a skyscraper, is actually empty space. If we could scale the center of an atom, the nucleus, up to four inches, the surrounding electron cloud would extend to four miles away and essentially all the breach between would be marvelously empty. The solidity of iron is actually 99.9999999999999 percent startlingly vacuous space made to feel solid by ethereal fields of force having no material reality at all. Hollywood would have rejected such a script out of hand and yet it is the proven reality. But don’t knock your head against that space. Force fields can feel very solid.

To experience a force field, hold a heavy object out at arm’s length. Feel the downward pull. But what is doing the pulling? Gravity, you say. But what produces the gravity? Gravitons of course. But what are gravitons? For that question there is no answer. Where are the strings that tug down toward the earth? They are there, but other than the pull, they are totally imperceptible.

And then quantum physics came onto the scene, with its micro, micro world, only to prove to us that there is no reality. Not even the one part in a million billion that seemed to be solid. Ask a scientist, a physicist, what an electron or the quarks of a proton are made of. She or he will have no answer. Ask the composition of photons—the wave/particle packets of energy that underlie all those micro-particles of matter. The reply will be along the lines of “Huh?”

That all existence may be the expression of information, an idea, a quantum wave function, is not fantasy and it is not some flaky idea. It’s mainstream science coming from such universities as Princeton and M.I.T. There is the growing possibility that for all existence, we humans included, there’s nothing, nothing as in “no thing,” there. In the following chapters we’ll discover that the world is more a thought than a thing, more intangible than real. It’s essential to see the magnificent subtlety and bounds of how the physical world works if we are going to speculate concerning the metaphysical.

In science, there are easy questions and hard questions. The easy questions, though in practice hard to solve rigorously, all have material solutions. Examples include Newton’s phenomenal insight into the laws of motion and gravity; Einstein’s revolutionary concepts of relativity. The hard questions relate to what seem to be the intrinsic qualities of nature. Why is there a force of gravity and why does matter generate such a force? Of what are the fundamental particles of matter, electrons, quarks, composed? What is energy?

And then there is what Professor David Chalmers of the department of psychology at the University of Arizona describes as the very hard question. It is that at which I am aiming. What is the mind?

Mind/Matter

The easy part of that question deals with the brain. Wiggle your toes. Feel them? But where do you feel them? Not in your toes. Toes feel nothing. You feel them in your brain. Anyone who has had the misfortune of having a limb amputated can tell you how the missing limb continues to be felt—in the brain. The brain has within it maps of the body that record every sensation and then project that sensation onto the mental image of the relevant body part. But it certainly feels like I’m feeling my toes in my toes. And it is not just the toes. The entire reality, what we see and what we feel, what we smell and what we hear, is mapped in the brain and then those recorded sensations reach out to our consciousness from within the two-to-four-millimeter (about one-eighth-inch) thin wrinkled gray layer, the cerebral cortex, that rests at the top of each of our brains. There is a reality out there in the world, but what we experience—every touch and every sound, every sight, smell and taste—arises in our heads. All our mental images, fantasy or factual, are built on our life’s experiences and these are totally physically based. Pure abstraction, even in mathematics, is more than difficult. It is impossible. Even numbers and symbols of calculus take on mental forms.

Through the dedicated and precise work of extraordinarily skilled scientists we now know how and where in the brain each of our sensations is processed and stored. That has been mapped to near perfection. And I explore those maps in the coming chapters. The processes are nothing less that mind-boggling.

And then comes the hard part of the hard question: the sound of music. The waves of sound impinge upon my eardrum and in a beautifully complex path become converted to bioelectrical pulses that are chemically stored in the cortex of my brain. (We’ll look at that path in detail.) But how do I hear the sound? Up to and including the storage of the data in the brain, it’s all biochemistry. But I don’t hear biochemistry. I hear sound. Where’s the sound generated in my head? Or the vision; or the smell? Where’s the consciousness? Just which of those formerly inert atoms of carbon, hydrogen, nitrogen, oxygen, and on and on, in my head have become so clever that they can produce a thought or reconstitute an image? How those stored biochemical data points are recalled and replayed into sentience remains an enigmatic mystery.

Organization separates living matter from what we perceive as inert, lifeless matter. But there is no innate physical difference between the atoms before and after they organize, learn to take energy from their surrounding environment, and become, as a group, alive. However there is what appears to be a qualitative transition between the awesome biochemistry by which the brain physically records the incoming data and the consciousness by which we become aware of that stored information. In that passage from brain to mind we may be looking for a physical link that does not exist.

Could the consciousness we perceive as the mind be as fundamental as, let’s say, the phenomena of gravity generated by mass, or the electrical charge generated by a proton? Gravity and charge are emergent properties. They emanate from substrate particles, as for example gravity from mass, and extend throughout the universe. And though each particle continually emits its field, the emission does not “use up” the particle. For all the force of the field, it seems the force emerges from, but is not made of, the particle from which it arises. Though it originates with the substrate particle, the field is not part of the particle.

Time provides an additional clue in the brain/mind puzzle. We drift in a river of time. There’s no possibility of swimming upstream, of going back in time. Destroy every clock, every item that feels the passage of time. The flow of time continues unabated. Time is an intrinsic, ubiquitous quality of our universe, irrespective of whether or not we measure its passage. Might consciousness also be an intrinsic, all-present part of nature, of the universe? In that case every particle would have some aspect of consciousness within. The more complex the entity, the greater would be its awareness of the consciousness housed within.

If quantum physics is correct, and it has an excellent track record of being on the mark, then this suggestion is not so very far from mainstream thought. Every particle, every body, each aspect of existence appears to be an expression of information, information that via our brains or our minds, we interpret as the physical world. Physicist Freeman Dyson, upon his acceptance of the Templeton Prize, stated the idea this way: “Atoms are weird stuff, behaving like active agents rather than inert substances. They make unpredictable choices between alternative possibilities according to the laws of quantum mechanics. It appears that mind, as manifested by the capacity to make choices, is to some extent inherent in every atom. The universe is also weird, with its laws of nature that make it hospitable to the growth of mind. I do not make any clear distinction between mind and God. God is what mind becomes when it has passed beyond the scale of our comprehension.” These are the words of one of today’s leaders in physics!

From the tiniest grain of sand to the brain of an Einstein, all existence, animate and inanimate, is the product of the same ninety-two elements that are themselves the harvest of the energy of the creation. At every turn an underlying commonality, a unity, emerges from within the diversity.

Now quantum physics has moved us to a more uncanny realization: that at some level this commonality extends to what can be described as an instantaneous mutual awareness among all particles, regardless of the distance of separation. What occurs on one side of the universe seems to affect events on the other side and all points in between. If indeed there is a universal consciousness, this could explain the interrelatedness of particles even when separated by large distances. The most famous demonstration of this is presented in the persistently arcane observations obtained in the “double-slit” experiment. Particles, be they ethereal photons of energy, featherweight electrons or massive atoms, passing through a slit, call it “A,” somehow know, and react accordingly, to conditions at far-off slit “B.” Among those variable conditions at B is whether or not a conscious observer is present. These data carry a hint that perhaps—just perhaps—consciousness affects the physical manifestation of existence.

It took humanity millennia before an Einstein discovered that, as bizarre as it may seem, the basis of matter is energy, that matter is actually condensed energy. It may take a while longer for us to discover that there is some non-thing even more fundamental than energy that forms the basis of energy, which in turn forms the basis of matter. The renowned former president of the American Physical Society and professor of physics at Princeton University, recipient of the Einstein Award and member of the National Academy of Sciences, John Archibald Wheeler, likened what underlies all existence to an idea, the “bit” (the binary digit) of information that gives rise to the “it,” the substance of matter. If we can discover that underlying idea, we will have ascertained not only the basis for the unity that underlies all existence, but most important, the source of that unity. We will have encountered the hidden face of God.

In his book The Medium Is the Massage [sic], Marshall McLuhan wrote: “We’re not sure who discovered water, but we’re pretty sure it wasn’t the fish.” When one is totally and continually immersed in a single medium, awareness of that unique medium fades.

All we know of ourselves and of the universe, all we know of existence, is what the consciousness of the mind tells us. The one constant aspect of my life is that I am myself. Even in my most fantastic dreams I remain conscious of being me. We swim in a stream of consciousness and accept it without even noticing it.

(Imperfect) Design

When searching for hints of the metaphysical within the realm of the physical, we first must realize that scientists learn to investigate how the world works, not why it exists. I earned my three academic degrees at the Massachusetts Institute of Technology. My third degree was a Ph.D. in earth sciences and nuclear physics. Ph.D. as in doctor of philosophy. But while with my doctorate of philosophy I learned a great deal in how to probe the functioning of the world, I learned precious little about the philosophy of the world, the study of the why of existence. Until recently science has dealt almost exclusively with a cause-and-effect, materialistic view of reality. The transition from classical physics to quantum physics is only gradually forcing questions of why into the curriculum. The “how” it works is physics. The “why” of existence is already metaphysics.

Another mental hurdle to traverse, and perhaps the most common error in the ongoing, but unnecessary, dispute between science and theology, is the assumption that intelligent design means perfect design. From a human perspective, it’s obviously wrong. The Titanic in boats, the Electra in planes, Three Mile Island and Chernobyl in power generation, all make the point fairly clearly. From a theological stance, the story is the same. Judaism, Christianity, and Islam all draw their understanding of creation from the opening chapters of the Book of Genesis. Genesis claims that a single, eternal, omnipotent and incorporeal God created the universe. This would imply intelligent design on the level of the Divine, and yet from the Bible’s view, the universe is far from perfect.

The Bible has broken this sad feature of reality to us by the fourth chapter of Genesis, with Abel’s murder by Cain. And remember, according to the text, Abel was the good guy. By chapter four, the good guy is dead. By chapter six, God brings the famous Flood at the time of Noah. From a biblical perspective, very early in the game—in fact, after only six chapters—things had gone from bad to worse and God let them all happen. Society had become so degenerate that God lamented: “I regretted that I made them [all humanity]” (Gen. 6:7). It’s at that point that God, in a sense, pressed the reset button and brought on the Flood. The conditions of the world changed and the ninehundred-year human life-spans that preceded the Flood gradually decreased to the ninety or so years we still experience. Apparently nine-hundred-year longevity was not the optimum design for humans. For the moment, it’s irrelevant whether or not you believe that the Flood and all its details actually occurred, or whether or not nine-hundred-year life-spans were possible. What is important here is the biblical message being presented: that the original Divine design of the world was flawed, required Divine retuning, and the Tuner acknowledged this need. According to the Bible, intelligent design, even at the level of the Divine, is not necessrily perfect design.

Biblically, debacle follows upon debacle. Psalm 23 begins “The Lord is my shepherd, I shall not want.” This certainly sounds like good news. But just before, we read “My God, my God, why have you forsaken me?” That’s Psalm 22.

Opening our eyes to the possibility of imperfect design even at the level of the Divine makes the theological claim of design having been included in the creation much more difficult to dismiss. In fact, biblically speaking, the Designer seems not even to be always visibly active in the accomplishment of the design. As theologically nonkosher as it may sound, at times it seems as if the biblically described Creator is actually feeling Its way along in the unfolding drama of existence. The opening chapter of the Bible, in a brief thirty-one sentences, describes the development of our universe from chaos at its creation to the culminating symphony of life. Seven times in those few sentences we’re told “God saw it is good.” At the end of the process God was so pleased that the creation was described as “very good.” Sounds as if at times it might not have been so good.

What we learn from these biblical events is that intelligent design can be complex design, but it is not necessarily flawless design, even when that design is the work of the Creator. If your image of God is based on a simplistic model of the Divine, don’t expect that image to rest easily with the Bible’s concept of God or with the real world. Out there on the street, the innocent are often the victims and the guilty at times merely walk away.

There is an ancient source of biblical interpretation, known as kabala, that can help us understand the paradox of what seems to be an occasionally absent God. Based on nuances in the biblical text, the kabala teases out meanings not always apparent in a casual reading. A point of clarification is essential. The popular conception that kabala is mysticism is in error. Kabala is logic, but such deep logic that discovering it can lead to a mystical experience. The kabalistic approach is in essence mathematical. There are two sides to the equation of existence. One side deals with the material world, the other, the spiritual. Any activity to the one brings a parallel activity in the other. Kabala is not the study of God. It would be hubris to think that the finite can comprehend the infinite. Kabala is the study of how the Infinite interacts with the finite creation, what might be called the spiritual physics of the universe.

Two basic concepts govern this mode of study. First, that a unity pervades and underlies all existence. This is the meaning of “the Eternal is One” (Deut. 6:4).* And then the concept of tzimtzum, the Hebrew word for contraction, a spiritual pulling back by the Eternal to yield spiritual space for existence. It is this tzimtzum that masks the unity of the creation and allows the slack or leeway in the system. At times the universe seems grandly divine; at times totally natural. Like an Escher painting, with its figure/ground reversals popping back and forth even as we look at it. We struggle to keep one dimension in focus. God, having introduced this level of indeterminacy into the system, allows the world to operate within that range. With humans, it shows itself as our ability to exercise our free will choices. According to the Bible, only when events get way off course does God manifestly step in and redirect the flow. Other than that it all looks natural.


*Biblical quotations are based on translations from the original Hebrew.


When we piece together these aspects of what the metaphysical might be, we find that the common ground held both by skeptic and believer is actually quite broad. All hold that an eternal non-thing preceded our universe; that our universe had a beginning; that intelligent design, even Divine intelligent design, is not necessarily perfect design. All agree that our universe operates according to laws of great power. One and only one facet of the metaphysical separates the skeptic from the believer. That is whether or not that which preceded creation is immanent and active in the creation. Believer says yes. Skeptic says no. But even on this point, the putative presence of the biblical God can be quite tenuous, and often not evident to the untrained eye.



WE humans like to label things, to wrap our minds around a concept, to define and package it; in essence to limit it so that the concept finds harmony within our human definition of logic. But how does someone label or even think about that which is not part of our physical world? Confining the metaphysical to a physical description totally misses the “meta” aspect.


And Jacob asked him, and said “Tell me your name.” And he said “Wherefore is it that you ask after my name?” (Genesis 32:30)

And [the people] will say to me “What is His name?” What shall I say to them? And God said to Moses, “I will be that which I will be.” And He said thus shall you say to the children of Israel “I will be” sent me to you. . . . This is My name le-olam. (Exod. 3:13–15)


Le-olam—a Hebrew word with three root meanings: forever, and also hidden, and also in the world. This is my name forever hidden in the world. So how to recognize the presence of the metaphysical?


On that day [the Eternal] shall be One and Its name One. (Zech. 14:9)

The Eternal is One. (Deut. 6:4)


That is to say, the Eternal is One.

But don’t think that this is the kind of one after which might come the quantities two, three, and four. Nothing as superficial as a number is being revealed in these statements. Rather, the infinite metaphysical as perceived by the physical is an all-encompassing, universal unity. A total oneness is as close as the several trillion neural connections in our brains can come in our quest to discern the infinite.


You shall know this day and place it in your heart that the Eternal is God in heaven above and on earth below; ain od. (Deut. 4:39) 

ain od—a Hebrew expression in this verse meaning there is nothing else (compare Deut. 4:39 with Deut. 4:35).

That is to say, there is nothing else. Nothing other than this singular totality.

Everything, everything with no exception, is a manifestation of an eternal unity, a transcending ubiquitous consciousness, which many label as God. When you touch that unity, you perceive and also experience the wonder within which you and all the rest of creation are embedded. As the rush of emotion sweeps through your body, your level of consciousness moves from the personal aspect of being self-aware and closes the gulf between the local physical and the universal metaphysical.

This transition in awareness finds parallel in the Bible through our changing relationship with God. At Eden there’s a parent-child bond, with the parent (God) setting arbitrary rules—such as don’t eat from the tree of knowledge. Later, following the covenant between God and Abraham, a partnership emerges as Abraham and then Moses argue with God over how God should manage the world. And finally, in the Song of Songs, the ultimate relationship is reached, that of a lover (we humans) seeking the loved one (God), and in turn, the loved one seeking the lover. When the encounter finally occurs, we touch and blend with the unity that is all existence. The hidden face of God is to be discovered in that unity.

“The king has brought me into his chambers; we will be glad and rejoice in thee” (Song of Songs 1:4). “All the writings of the Bible are holy,” Rabbi Akiva declared, “but the Song of Songs is the holiest of all” (Talmud).

God is not mentioned in the Song of Songs. Even at the ultimate encounter, the face of God remains hidden. 
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PHYSICS AND METAPHYSICS

If we could know all the properties of all the elements, and every nuance of the laws of nature, we could predict that sodium and chlorine can combine to form sodium chloride, “common” table salt. But could we predict that a collection of atoms can join together to form a brain and then a thought?

System A can produce system B where B is more complex than A. But system A cannot produce a new system, call it B, whose basic parameters are of a type that are totally different from those of A. Try for example to imagine a new type of universe, the form of which has neither time nor space nor matter. Or picture a boundary such as a wall that has an inside edge but no outside edge. Or an existence in which the only dimension is time—no space and no physical items showing the effects of time’s passage. All of these systems are outside our range of imagination because all our imaginings are built of the parameters in which we live.

And yet when we observe the sentient wisdom of life emerging from the physical structures of life we are witnessing the emergence of a parameter not evident in those structures.


The classrooms in which I teach introductory and second-level sciences are located in different campus buildings. The five-minute walk from one to the other winds through the alleys of the Old City of Jerusalem, known in Arabic as Al Kuds. It is a spectacular passage. With the turn of a head, you can see two thousand years of history and toil. Here three cultures, Jewish, Christian, and Moslem (chronologically listed), are learning slowly and at times painfully to live together. A while ago, I shared that walk with a colleague, the academic dean of a well-known American university.

After a few comments that skirted the issue, he broached what was uppermost in his mind, though he did it in the third person. “The head of our physics department complains that he wears two hats. During the week it’s that of his lab. Comes the weekend, it’s the garb of religion. His beliefs have him trapped in a dichotomy. How can one believe in a Creator that is immanently interested in the creation and also believe in the efficacy of scientific investigation, a system based on predicable laws of nature?”

How indeed? In Newton’s time it was acceptable to mix physics and metaphysics. Newton himself, though he was among the first to discern the universality of the laws of nature, found no conflict with his firm belief in the God of creation. There was enough mystery left to be explained in the physical world that one could imagine God being active in almost every event.

Scientific progress has changed much of that. During the past three centuries, the mechanisms of many of those “mysterious” phenomena have been fully explained in natural terms. Awe in the finely tuned workings of nature may remain, however much of the mystery is gone. A sunset has lost none of its magnificent beauty, but the ambiguity of what paints the sky red each evening has departed from the experience. We now know it is not the sun or God saying good night to the mountain as the Ulm Uncle told Heidi. It is the preferential scattering of the blue end of the visible light spectrum and the greater penetrating power of the longer red wavelengths that pushes the red photons of light through the atmosphere to the cones of our eyes. (Cones are the receptors in our eye’s retina that react chemically and then electrically to the different wavelengths of photons we refer to as light and color.)

Sounds dull, perhaps even confusing to the scientifically uninitiated. Yet knowing the physics steals none of the wonder as the sky turns from blue to crimson, then deep purple, and finally embraces the black of night as Earth’s rotation from west to east leaves the sun ever further in the west. While my wife and I are kissing our kids good night in Jerusalem, my nephew is having lunch in Florida. The mystery that remains in the sunset is the riddle of why and how a mixture of seemingly inert, unthinking atoms of carbon, hydrogen, oxygen, and several other varieties can produce humans capable of having the subjective experience we refer to as beauty, or the love that would have us kiss our kids good night. Science is no closer to answering those questions today than it was a century ago.

And if we are watching that sunset from the hills of Jerusalem, we find an even more difficult question: why does the name of this city which has no natural resources, no major industry, no particular strategic importance, not even an indigenous water supply, appear on the front pages of newspapers worldwide more frequently than any city other than Washington, D.C.?

Both theology and science probe the nature of reality. Both seek to find an order in the workings of the world. For theology, it is a given that all reality is imbued with a transcendent spirituality. The surprise of science is that discoveries starting in the early 1900s have moved ever closer to the implication that the world we see about us, the objects in our daily lives that we take for granted as being solid, our bodies included, are expressions or manifestations of something as ethereal as energy. And that below the energy lies information, a totally nonmaterial basis for existence. While not calling this information spiritual, science has significantly closed the gap between the material and the spiritual. 

Debating whether or not there is a “ghost in the system,” to use the phrase of my colleague Dennis Turner, that gives meaning to sunsets is futile without understanding the system. In the chapters that follow, we’ll explore the wonders of the physical world. But beyond the awesome phenomena that we’ll discuss lies the most profound puzzle of all. Why is there existence, even of empty space? Even of time? The basic enigma is not whether or not we evolved from an ape, or the ages of rocks. The real question is why is there “being”? The existence of existence is amazing, awesome. We are so much a part of existence that we take it for granted—as a “given” in scientific terms. But step back from the subjectivity and think about it. What caused the big bang? What caused existence? Can we even expect an answer to these questions?

In our arrogance, we humans at times forget we have limits that ultimately constrain what we can know. Far beyond the uncertainty of measurements taught first by the Heisenberg principle of uncertainty, and later amplified to the limits of probability brought by quantum mechanics, there exists a twofold bound to our knowledge.

First the neurological (nerve-based) makeup of our brains may be large, counted even in the trillions of synaptic connections among the individual nerves, with each connection storing a bit of information, but the number is finite and so is our ability to comprehend. A chimpanzee may look at a computer and wonder what it is (if chimps have the ability to wonder). They may realize (if chimps realize) that they are mentally limited; that they do not have sufficient and proper neural connections in their brains to design and build a computer; that there are beings wiser than they and those beings who build the computers are visibly present. To the chimp, there is no question of the existence of the intellectually superior humans that are able to make computers. The chimp knows there is a limit to that which a chimp can comprehend. 

We humans don’t have that visible cap to our knowledge. There’s no life form above us intellectually; nothing to show us that we have cerebral bounds. In theory everything we need to know we can learn. In theory even the sky is not the limit. But that theory, in actuality, cannot be true. Far beyond what the wonders of science may or may not be capable of discovering in the workings of our magnificent universe, there is an unbridgeable limit to our knowledge. That is simply because the amount of information stored in the universe is finite, not infinite. To retain a piece of knowledge, an electron in a computer or in a brain must be elevated to a slightly higher potential. That is, some amount of energy must be added to it. By agreement, that elevation can be indicative of some bit of information. What that particular datum might describe is not important for the present. But what is important is that information storage requires energy, tiny though that energy may be. (Amazingly, our brain’s system of information storage uses close to the minimum required energy.) All indications are that our universe is finite. There may be other universes, but ours has its physical limits.
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