




Thank you for downloading this Simon & Schuster ebook.

Get a FREE ebook when you join our mailing list. Plus, get updates on new releases, deals, recommended reads, and more from Simon & Schuster. Click below to sign up and see terms and conditions.




CLICK HERE TO SIGN UP




Already a subscriber? Provide your email again so we can register this ebook and send you more of what you like to read. You will continue to receive exclusive offers in your inbox.






To my wife and children,
 who asked the many hard questions,
 and to those rare scientists and theologians
 who admit that the questions exist.







The heavens speak of the Creator’s glory and the sky proclaims God’s handiwork.

—PSALMS 19:2




The only path to knowing God is through the study of science—and for that reason the Bible opens with a description of the creation.

—MAIMONIDES, GUIDE FOR THE PERPLEXED (1190)
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PREFACE




In Moses Maimonides’ seminal work, Guide for the Perplexed (1190), the philosopher-theologian summarized what in his opinion was the only path to understanding God’s actions in this world. “We need to form a conception of the existence of the Creator according to our abilities. That is we must have knowledge of madah Elokut (madah meaning ‘the science of’ and Elokut meaning God), the Science of God, which can only be acquired after a study of madah teva (teva being the Hebrew word for nature), the science of nature. For the science of nature is closely related to the science of God and must precede it in the course of study. For that reason God commenced the Bible with a description of creation.”1

The science of God is what we seek in this book. We’ll study nature, especially as it coincides with the Bible—primarily Genesis, chapter one. Both nature and the inner meanings of the biblical story are multifaceted and complex, but two sources of knowledge will suffice: the discoveries of modern science and the commentaries of the ancient sages who reached beyond the superficial meanings of the text. Limiting ourselves to ancient commentators eliminates the possibility of text deliberately bent to match today’s scientific understanding of the world.


To understand in depth the significance of any one passage of the Bible, it is assumed that the reader knows the entire Bible thoroughly. In the context of this book, it means being acquainted with all 187 chapters of the Five Books of Moses, the Torah. The often misunderstood demand for “an eye for an eye” (Ex. 21:24) sounds brutal or at least highly primitive. When read in context with later elaborations (Lev. 24:17 and Num. 35:30, 31), however, eye for eye, tooth for tooth, and burn for burn describe monetary compensations in accord with the extent of the wound. Only for murder is there no compensation since all life is of supreme value. The revolution in this very ancient code is that the law was the same for citizen and for stranger (Lev. 24:22). In fact, this passage signifies that dawn had broken over the darkness of the pagan world.

Similarly, when Genesis chapter one, the “creation” chapter, records a six-day period from the creation of the universe to the creation of the soul of Adam (Gen. 1:27), this seems a totally naive understanding of the universe and its age, let alone the origin of humans. As we will discover, the ancient scholars were anything but naive. Commentators’ rigorous study of the wording of Genesis’s opening chapters neatly folds the multiple of billions of years into six twenty-four-hour days, even as the days remain twenty-four hours long and the years remain 365 days long.

A simplistic reading of the Torah places our human origins at less than six thousand years in the past. Yet fossils of Homo sapiens extend back sixty thousand years. Neither source of knowledge need alter its view. Nahmanides, seven hundred years ago, Maimonides over eight hundred years ago, and the Talmud, dating back some sixteen hundred years, discuss the existence of beings living before and alongside Adam. They were described as human in shape and intelligence but lacking the soul, the neshama, to make them human. There is no trickery here.

The problem that so many of us have with a host of issues that touch on both the Bible and science—dinosaurs, prehuman humans or hominids, the age of the universe—is that our understanding of the Bible is often one gained as children. Yet our scientific understanding grows—even if we only get that science from newspapers or the Web. Obviously when the Bible is juxtaposed with science, it seems simplistic. We intend, at least in part, to correct that error.

Why would God have described our cosmic history in the Bible in terms that seem to contradict the workings of the universe? The Bible was as accountable to its earliest audience, a largely uneducated population of recently freed slaves, as it would be to scholars through the ages. So it works on a number of levels and is filled with subtle hints of much deeper truths confirmed by the underlying truths of nature.

When we look at the vast variety of life we wonder why a Creator would bother: who needs this fantastic web of life? The earth’s ecology would balance just as well without multicolored fish off the coasts of Eilat Akaba. It’s almost as if God had given nature the opportunity to invent itself. This is very nearly the case. God, speaking through the prophet Isaiah, informs us that in the act of creation, He willingly withdraws a portion of Divine control and allows events to proceed unhindered. Humans call it free will. When events veer too far off the desired course, God steps in and redirects the way. Noah’s flood is a classic biblical example of God pressing the reset button on society. Was the demise of the dinosaurs, 65 million years before Adam in our time perspective, a Divine resetting of the earth’s ecology? God runs this world, our world, as the Divine perspective sees fit. Hence we are told explicitly, I will be that which I will be (Ex. 3:14). The God of the Bible is a dynamic Force, known by Its acts, not the static God described by the erroneous translation of King James, I am that I am. We cannot pigeonhole God, as God told Job. There are aspects of the Divine that we can never rationalize. These limits not withstanding, the opening word of Genesis, Be’rai’sheet, the very first word of the Bible, contains meaning far beyond the simplistic “In the beginning” or “With a beginning” or “From a beginning.” In 1090, Rashi, commentator par excellence, gave us the actual meaning of that evocative opening. Based on the Jerusalem translation of the Bible from Hebrew to Aramaic, some two millennia ago, Rashi quotes from proverbs 8: “I am wisdom…. God made me as the beginning of his way, the first of his works of old.” The first of the creations was not the big bang creation of our universe. The first Divine creation was wisdom. And from that Divine source, the physical universe emerged. The evocative opening sentence of Genesis is best translated. “With wisdom God created the heavens and the earth.” Wisdom is the substrate of all existence and is found in its every aspect.

Let’s use what we can of that wisdom to explore the workings of God in our magnificent universe. That is the science of God.

GERALD SCHROEDER, AUGUST 2008









PROLOGUE

A Colleague Turns Sixty




The day a friend and colleague turned sixty, I was fortunate to share with him the wait for a bus ride home. “Until I turned sixty,” he said, “I never realized how little time I had left.” In the years that followed, I watched his frantic race trying to discover why he’d been doing what he’d been doing for the past sixty years.

Not why he and I had spent decades using high-tech physics to fine-tune low-tech farming. In several regions of the developing world we had been able to double farm yields with little or no additional capital investment. The reason for our efforts was obvious: starvation is not pretty anywhere.

His question was much more basic. Why bother being “good”? Is there a transcendent aspect of life that warrants our being good, that might give a meaning to our lives that is fundamentally different from that of other animals?

For someone who waits until age sixty to ask the meaning of life, what the ultimate in life can be, the awakening can be frightening.

 

In 1894, Albert Michelson delivered the main address at the dedication of the Ryerson Physical Laboratory of the University of Chicago. Michelson took the opportunity to declare that “The more important fundamental laws and facts of physical science have all been discovered.” The physics community thought that there was not much new to learn about our universe.

Ten years later Albert Einstein published the first of his papers that were to revolutionize our understanding of nature and the universe. Einstein’s discovery that energy and matter are actually two different forms of the same entity (E = mc2), that matter can be made from energy, and that the flow of time is not a constant, changed mankind’s paradigm of the world. His work rested on research performed by Albert Michelson.

Changing one’s paradigm is not easy.

Millennia passed before humankind discovered that energy is the basis of matter. It may take a few more years before we prove that wisdom and knowledge are the basis of, and can actually create, energy which in turn creates matter.1

 

“Two things fill the mind with ever increasing wonder and awe—the starry heavens above me and the moral law within me” (Immanuel Kant, 1724–1804).

I propose that they are one and the same whispering voice.








The Science of God








CHAPTER 1

Has Science Replaced the Bible? The Great Debate




What about dinosaurs?

If the Bible is true, why doesn’t it mention dinosaurs? I’ve been asked that question hundreds of times in places as far-flung as Jerusalem, Los Angeles, Adelaide, and Capetown. It seems to be the universal (or more modestly, the global) biblical perplexity.

Dinosaurs, of course, are a foil for a more basic question: Has science replaced the Bible as the ultimate source of truth?

Nietzsche claimed the discoveries of Copernicus, Galileo, and Darwin had laid God and the Bible definitively to rest. In the spring of 1966, Time magazine wondered if he might have been correct, asking on its cover, “Is God Dead?”

Nietzsche’s argument is hardly new. Voltaire thought it humorous that this putative God of the Bible would be interested in the affairs of life within the thin film of biosphere that coats the Earth. Voltaire misperceived the biblical concept of an infinite Creator, not to mention the significance of our biosphere. Compared to infinity, are the 1027 grams that make up our Earth significantly smaller than the 1056 grams of the entire universe? But for him, Copernicus was enough. We aren’t the center of the universe, so the Bible must be misconceived.


Misconceptions are what the great debate is all about.

Today, universities have science classes galore on all phases of the mechanics of the universe, from black holes to bacteria. Unfortunately, scientific investigation stops at an account of how the universe functions. It cannot go further. The attempt to discern if a purpose to existence underlies the how is left as a private exercise, one that is usually neglected.

And so the quest that underlies the question of dinosaurs remains. It is a topic guaranteed to draw a full house.

 

    What keeps this great debate alive is that both sides of the theological aisle have an abundance of facts upon which to draw. Unfortunately, in its zeal to protect imagined biblical turf, the Church has often claimed more for God’s assumed interventions in nature and less for God’s laws of nature than the Bible itself claims.*

The thought that religion and science must be at odds is ill conceived. Current surveys consistently report that in Western countries most people (in excess of 70 percent) believe in some form of evolution and in a Divine Creator.1 Yet within this belief there lies the misperception that religion and science form a dichotomy rather than a duality: there is scientific truth and there is spiritual truth. And the two arise from intrinsically distinct sources, knowledge and intellect giving rise to the former; faith providing the basis for the latter.

Despite all the Bible–science confrontations, despite the battles over high-school textbooks and controversies about government codes on how and when to teach evolution, the fact is science and religion are both thriving.

For centuries, the meanings of various passages in the Bible have been disputed. Some interpretations have been hostile to science, others to the text itself. This erosion of biblical understanding is tragic, and we’ve paid a price for it. We don’t need a temple priest or a university philosopher to measure the decay in the fabric of our society. Our 60 percent divorce rate and the double locks on our doors provide a succinct summary.


This book accepts neither Bible nor science as being individually sufficient for a hungry mind seeking explanations of and purpose in life. In that sense, it is for skeptics and religious believers alike. These seemingly disparate sources of knowledge are combined as a single data base from which generalized conclusions are drawn. What appear to be diametrically opposed biblical and scientific descriptions of the creation of the universe, of the start of life on Earth, and of our human origins are actually identical realities but viewed from vastly different perspectives. Once these perspectives are identified, they coexist comfortably with all the rigorous science and traditional belief anyone could demand.

The medieval philosopher Moses Maimonides wrote that conflicts between science and the Bible arise from either a lack of scientific knowledge or a defective understanding of the Bible. This is a continuing problem. Acknowledged experts in science may assume that although scientific research requires diligent intellectual effort, biblical wisdom can be attained through a simple reading of the Bible. Conversely, theologians who have devoted decades to plumbing the depths of biblical wisdom often satisfy their scientific curiosity through articles in the popular press and then assume they can evaluate the validity of scientific discoveries. The “opposition” is viewed with a level of knowledge frozen at a high school or pre–high school level. No wonder the “other side” seems superficial, even naive. To relate these two fields in a meaningful way requires an in-depth understanding of both. Nobel laureate and high energy physicist Steven Weinberg is unsympathetic to the idea that ancient commentators on the Bible foresaw modern cosmological concepts regarding the origin of our universe. Yet in his recent book Dreams of a Final Theory, he readily admits, “It should be apparent that in discussing these things…I leave behind any claim to special expertise.”

For the religious believer, it is time to render unto Einstein that which is Einstein’s: science has given us a powerful tradition for the examination of life as we know it. Scientists are not always right, but they are very good about testing their own theories and correcting their mistakes. Their discoveries daily reveal wonders in the workings of our universe. The idea that scientific explanation of nature’s marvels detracts from the grandeur of creation is both absurd and ill-conceived. When understood in context, this knowledge can be a source of inspiration.

The late professor Richard Feynman, formulator of much of modern physics, in the opening volume of his classic, The Feynman Lectures on Physics, describes what science can do for religion:


Poets say science takes away from the beauty of the stars—mere globs of gas atoms. Nothing is “mere.” I too can see the stars on a desert night, and feel them. But do I see less or more? The vastness of the heavens stretches my imagination—stuck on this carousel my little eye can catch one-million-year-old light. A vast pattern—of which I am part—perhaps my stuff was belched from some forgotten star, as one is belching there. Or see them with the greater eye of Palomar, rushing all apart from some common starting point when they were perhaps all together. What is the pattern, or the meaning or the why? It does not do harm to the mystery to know a little about it. For far more marvelous is the truth than any artists of the past imagined! Why do the poets of the present not speak of it? What men are poets who can speak of Jupiter if he were like a man, but if he is an immense spinning sphere of methane and ammonia be silent?2



But science has its limitations and the skeptic too must realize this. It can never speak to the purpose of life, the “why” which Feynman so emphasized. Colleagues who follow in the footsteps of Einstein would do well to render unto the Bible that which is the Bible’s, the search for purpose.

Using logic, scientific knowledge, and ancient biblical interpretations, I discuss here the duality, not the dichotomy, of science and Bible.

 

As a scientist, I look at the universe and try to extract underlying principles by which it functions. I rely on the inherent consistency of nature. If the laws of nature are not fixed, if they are being tampered with in some miraculous way, then science is useless. The consistency of nature is a basic tenet of all scientific inquiry.

The consistency of nature is also a basic tenet of biblical religion. Eight hundred years ago, the kabalist Nahmanides wrote that “since the world came into existence, God’s blessing did not create something new from nothing, instead the world functions according to its natural pattern.”3 In secular terms, kabalah had stated that the laws of nature were and are adequate to channel our universe toward the development and sustenance of life.

Professor Weinberg is an avowed skeptic, if I understand him correctly, but even he agrees with Nahmanides. “Life as we know it,” Weinberg writes, “would be impossible if any one of several physical quantities had slightly different values…. One constant does seem to require incredible fine tuning.”4 This constant has to do with the energy of the big bang. Weinberg quantifies the tuning as one part in 10120. Scientific notation is an understatement and so I will expand that exponential into decimal notation. If the energy of the big bang were different by one part out of
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there would be no life anywhere in our universe. The universe is tuned for life from its inception. Genesis agrees: when life first appears on the third day, the word creation does not appear. We are merely told “The earth brought forth” life. Earth had within it the necessary properties for life to flourish.

Michael Turner, the widely quoted astrophysicist at the University of Chicago and Fermilab, described that tuning with a simile: “The precision,” he said, “is as if one could throw a dart across the entire universe and hit a bullseye one millimeter in diameter on the other side.”

Scientists discover astonishing facts every day. Whether it’s physicists realizing how a tiny difference in temperature at the time of the big bang would have obviated the possibility of life as we know it, or biochemists discovering the miraculously complex, delicately balanced molecular machinery that makes blood clotting possible, scientists face the wonders of our existence very directly.5 Why, then, is it that a hard core of vocal scientists are avowed atheists, taking their discoveries of the wonders of nature as sufficiently edifying ends in themselves?


My wife, the author Barbara Sofer, was privy to the notes of a private meeting held at Princeton between the late prime minister of Israel David Ben-Gurion and Albert Einstein. Their conversation might have turned toward the politics of the young State of Israel. Instead, immediately they focused on what really intrigued them, whether there was evidence for a higher force directing the universe. Both agreed there was such a force, a central power. Yet neither Ben-Gurion nor Einstein had a feeling for formal religion.

The spark is there in all of us. Still, we may intellectually reject the very explanations our emotions tell us are true.

Aristotle, 2,300 years ago, observing that nothing comes from nothing, assumed that nothing ever will—or did. Therefore he defined the universe as eternal. This stood in sharp contrast to the claim made a thousand years earlier in the opening sentence of the Bible, that there had been a beginning to the universe: “In the beginning…” (Gen. 1:1). Aristotle found no conflict between an eternal universe and belief in a supernatural god. He believed in a host of them.

The Bible’s claim for a creation and Aristotle’s denial of it gave impetus to several early attempts at estimating the age of the universe. The most quoted of these estimates is the much maligned calculation made by James Ussher, archbishop of Armagh, Ireland (1581–1656).

Summing the generations listed in the Hebrew Bible and then estimating the reigns of rulers thereafter, he arrived at an autumn creation date: high noon, 23 October 4004 B.C.E. The exaggerated exactness seems a bit bizarre. But then how would a cleric know about creations of universes? Not surprisingly, a contemporary of Ussher’s, the famous German astronomer Johannes Kepler (1571–1630), the scientist who discovered that the planets revolve around the Sun in elliptical, not circular, orbits, disagreed with Ussher’s estimate. Kepler thought the creation occurred in the spring!

Today, their use of the Bible for the purpose of science seems misplaced. What does the Bible have to do with scientific reality? One’s turf is spiritual, the other’s physical, or so we have been taught. Actually, the Bible, properly understood, can be a handmaiden of science (and vice versa). As such it is instructive to note that Ussher’s and Kepler’s calculations of an approximately six-thousand-year-old universe are infinitely closer to our current estimate of time since the big bang than was either Aristotle’s opinion or that of two thirds of the leading U.S. astronomers and physicists, who in a 1959 survey agreed with Aristotle. Human logic sided with Aristotle but was in error. The biblical paradigm of a beginning to our universe, a creation, was correct. The error in the biblical age of the universe was not in the Bible, but in how Ussher and Kepler used the details of the Bible to make their calculations.

Though Kepler was a committed Christian, his work had the touch of heresy. (The idea that any discovery can be heretical is beyond me, but the Church managed to do away with quite a few scientific heretics. Galileo escaped only because of his longtime friendship with the pope.) Kepler’s discovery of the elliptical orbit of the planets did not sit well with the religious establishment. Circles were perfect geometric shapes, ellipses defective. An infinitely powerful God would be expected to produce perfect orbits. The Bible did not claim this. The Church did.

Isaac Newton (1642–1727), a devout Christian, applied laws of gravity and inertial motion to planetary motion. These properties, first conceptualized by Galileo Galilei, state that a body continues in its present state of motion or rest unless acted upon by an outside force such as gravity or friction. It must have come to him as a lightning bolt out of the blue to find himself accused by none other than the renowned mathematician Gottfried Leibnitz, co-inventor of the calculus, of bringing “occult qualities and miracles into philosophy.” Leibnitz felt gravity was “subversive of revealed religion.” What occult qualities? What subversion? According to Leibnitz, with inertial motion, the planets could keep up their motion without God’s hand continuously pushing them along. Of course the Bible makes no such claim of God’s constant planetary push. The laws of nature, as part of the creation package, were and are adequate for the job. Is there a theologian alive today who believes gravity subverts the grandeur of the biblical God?!

If I had to assign chief blame for the ongoing struggle between science and religion and the resulting erosion of biblical credibility, it would be to the leaders of organized religion. Since Nicolaus Copernicus (1473–1543) had the audacity to suggest that the Sun, not Earth, was the center of our solar system, their knee-jerk reaction to any scientific discovery that impinges on our cosmic origins has been to deny its validity. Only later, sometimes centuries later, do they bother to gather the facts.

Copernicus was a believing Catholic as well as a prominent astronomer. His discovery did not shake his faith. What does the position of the Earth have to do with belief in a creator of the universe or the validity of the Bible? Nowhere does the text claim that Earth is central to anything. In fact, the very first sentence of the Bible—“In the beginning God created the heavens and the earth” (Gen. 1:1)—places the heavens before Earth.

But overly enthusiastic clerics, staking some imagined claim for biblical truth, extended Genesis to include what it never did: a positioning of the Earth.

As scientific data demonstrating the Sun’s centrality accumulated, the Church was forced into embarrassed retreat. The popular perception is that science had proven the Bible wrong. In reality, the claim of Earth’s centrality had nothing to do with the Bible.

A century passed before theologians reluctantly adjusted to Newton’s laws of motion and a universe that did not revolve around Earth. Then, as if adding insult to injury, Charles Darwin appeared on the scene with the Origin of Species and a claim for evolution. The year was 1859.

The thought that life in general and humans in particular had developed from lower life forms through random mutations was simply unacceptable to the Church. (We have discovered during the past four decades that it is also substantially unacceptable to science, but that is a topic for later chapters.) The concept of evolution was condemned as heretical, notwithstanding the fact that Darwin in the closing lines of his book attributed the entire evolutionary flow of life to “its several powers having been originally breathed by the Creator in a few [life] forms or into one.” Nonetheless, the gauntlet of heresy had been thrown down. Darwin’s adherents, though not Darwin himself, readily took it up.

Thomas Henry Huxley (1825–1895), known as Darwin’s bulldog, wasted no time. In 1860, just one year after publication of Origin, he attacked with a vengeance. An idea attributed to, but not found in, the opening chapter of Genesis purported to show that each species was a special creation unto itself. This was absolutely contrary to Darwin’s concept of the gradual evolution of species. For Huxley the scant fossil record, which today in its richness brings so much of Darwin’s theory into doubt, was absolute proof that Darwin had guessed correctly. In Huxley’s words, “History has embalmed for us [as fossils] the speculations upon the origin of living beings.”

Huxley must have been aware that Darwin did not base his theory on the fossil record. Darwin realized that the staccato nature of the fossil record in no way confirmed evolution via natural selection. Rather, Darwin noted the morphological changes produced by breeders of pigeons and other domesticated animals, and assumed (quite likely in error) that if in tens of generations lean ancestral stock evolve into robust productive progeny, then gradually over tens of millions of generations vastly greater changes would have occurred, changes so great that phylum by phylum life rose ever higher on the imagined evolutionary tree.

Such an evolutionary tree has yet to be discovered in the fossil record. But to Huxley the gaps in the fossil record were no obstacle. He had his preconceived notions and the facts were not going to stand in his way. And so he wrote, “The myths of paganism [read here the Hebrew Bible] are as dead as Zeus and the man who should revive them in opposition to the knowledge of our time would be justly laughed to scorn…. In the 19th century, the cosmogony of the semi-barbarous Hebrew is the opprobrium of the orthodox…. The doctrine of special creation [of each species] owes its existence very largely to the supposed necessity of making science accord with the Hebrew cosmogony.”6 This is the same Huxley who later promoted a falsified fossil record that purportedly proved the smooth evolution of the modern horse.

I doubt that the author of the Hebrew Bible was either pagan or barbarous. The text is far too clever for a barbarian author. As for pagan, the basics of western society find their origins in the Five Books of Moses. Huxley wouldn’t have been Huxley without them. Furthermore, Huxley’s reliance on the fossil record to eventually prove Darwin’s thesis of gradual evolution is now known to be misplaced. The statement Darwin repeats several times in Origin of Species, “natura non facit saltum”—that nature does not make jumps—is simply false. Transitional forms are totally absent from the fossil record at the basic level of phylum and rare if present at all in class. Only after basic body plans are well established are fossil transitions observed. Darwin would have been much closer to the truth had he written “natura solum facit saltum”—that nature only makes jumps. In the words of Niles Eldredge, curator at the American Museum of Natural History in New York City, “The fossil record we were told to find for the past 120 years [since Darwin] does not exist.”7

Unfortunately, though the crude nature of Huxley’s attack on the Bible was ill-placed, his argument with the superficial understanding of the opening chapters of Genesis was in order. There is no biblical suggestion that each species had a separate creation, a claim that is so much anathema to avowed evolutionists. In fact, during the main discussion of land animals on the last of the six days of creation, the word creation does not even appear.

Here we come to a basic tension between religion and science: biblical literalism. Haven’t those who demand a literal reading of Genesis noticed that Genesis is literally filled with contradictions? How can such a strange and poetic text be read literally? Two millennia ago, long before paleontologists discovered fossils of dinosaurs and cavemen, long before data from the Hubble and Keck telescopes hinted at a multibillion-year-old universe, the Talmud stated explicitly that the opening chapter of Genesis, all thirty-one verses, is presented in a manner that conceals information.8 The kabalistic tradition has come to elucidate that which is held within those verses. Kabalah is logic, not mysticism, but logic so deep that it might seem mystical to the uninitiated. Literalism is simply not an effective way to extract meaning from the Bible.

Consider this example. The account of each of the first three days of the creation week closes with “…and there was evening and there was morning…” (Gen. 1:5, 8, 13). Nothing unusual about that until we arrive at the fourth day to discover that only now does the Author produce a sun (Gen. 1:14–16). Having evening and morning on the first three days without a sun might have encouraged the adult reader to look beyond a simple reading of the text (as we do later).

Here’s another: Adam is told “Of every tree of the garden you may eat freely. But of the tree of the knowledge of good and evil you shall not eat, for on the day that you eat of it you shall surely die” (Gen. 2:16, 17). The verb in the Hebrew text is doubled to emphasize the certainty of the punishment for transgression, hence “surely die.” So what does Adam do? As typically human, he eats of it. And then he lives another 930 years (Gen. 5:5). Did I miss something? I thought he was to die on the day he ate from the tree.

Has the Author, divine or otherwise, forgotten what was written a few passages before? With a literal reading, the second sentence of the Bible contradicts the first sentence. Whether we see the Bible as the direct word of God, divinely inspired, or totally of human origin, its subtleties and pathos have kept the Western world’s interest for ages. The Author was smart. These contradictions are not by chance and not errors. They are beacons urging us to seek the deeper meanings held within the text just as we seek meanings within the subtleties of nature.

The first step in a rapprochement between science and Bible is for each camp to understand the other. Distancing the Bible from a few misplaced theological shibboleths will do wonders in furthering this mutual understanding.

I have already treated several. Earth need not be at the center of the universe for biblical religion to survive. As Genesis 1:1 stated, first came the heavens and then came Earth. Western religion has learned to forego its misplaced dream of a universe revolving around Earth, to accept gravity as a part of nature and not the machinations of a perverted mind, and most important, to read the Bible, as Moses insisted three times on the day of his death, as a poem, as a text having within it a subtext harboring multiple meanings (Deut. 31:19, 30; 32:44).

The mistaken shouts of protest against the imagined heresy of gravity have faded to distant echoes. As later chapters argue, the same will happen with the more recent theological cries directed against evolution. The biblical account of animal life’s development, which amounts to a mere eight verses (!), will have no problem with the final scientific understanding of how animal life evolved. What is needed on both sides is patience, not the diatribes of a T. H. Huxley or the sophistry of biblical literalism.

The scientific concept of evolution has already come to embrace what Darwin himself, and a century later John Maynard Smith and more recently Stephen Jay Gould, insist upon: a flow of life channeled by laws inherent to the universe.9,10 The level at which this channeling dominates and where it gives way to uncertain meanderings contingent upon local factors remains to be determined. But a channel, confining the biology of evolution to a limited range, is obvious even to avowedly secular scientists.

Approximately 250 million years ago, 95 percent of all marine species suffered a massive extinction.11,12 The ecology was wide open for innovation, yet no new body plans evolved to fill the ecological space. Why? Almost four billion years ago, an exquisite, efficient system for encoding and transmitting the information needed to guide an organism’s development from seed to adult appeared. That same system, the double helix of our genetic DNA, to this day guides all forms of life, from algae to oak trees, from microscopic bacteria to massive elephants and humans as well.13 Is only one genetic system workable? Can only a few body plans satisfy the laws of nature? Based on all biological and paleontological data, that seems to be the case. But why?

These constraints are not by chance. They reveal a limit, a definition, in fact a channel, for the breadth of choices available to the development of life. Discoveries in molecular biology and paleontology deepen the channel almost daily. (For example, the same gene has been discovered to control the development of all visual systems in all phyla. Again only one option seems to be viable; a topic for consideration in later chapters.) The great schism between science and religion which has characterized the past five hundred years may at last be narrowing.

Obviously, the biblical concept of an infinitely powerful Creator demands that in this infinity, It can produce and control all of life at will. But there is not a hint in the Bible that this control is constantly exercised. Instead, to quote Nahmanides once more, “the world [channeled by the laws of nature] functions according to its natural pattern.” Consider just three episodes of the many that make this so clear.


	To aid in the conquest of Canaan, God promises to send hornets in order to make the enemy flee (Deut. 7:20). Here’s God controlling nature. Just two verses later (Deut. 7:22), we read “And the Lord thy God will cast out those nations little by little [why little by little?]…lest the beasts of the field increase upon you.” Notice the problem? If God can control the hornets to drive out the nations, why doesn’t God also keep the beasts from multiplying? Nature is given free rein at this level.

	Of the twelve tribes of Jacob, only the tribe of Levi was to serve directly in the Temple. For this they must be physically fit. The Bible provides a list of birth defects which disqualify a Levi from fulfilling this potential (Lev. 21:17–23). Why have birth defects? The biblical concept of an infinite God is a God that could make all births perfect. I imagine if I were God I would. But the world as described in the Bible does not function according to our demands. Most children are born healthy and physically normal, but not all. Nature has its level of freedom.

    	“And God saw the light, that it is good” (Gen. 1:4); “And God saw that it [the oceans and earth] is good” (Gen. 1:10); “And God saw that it [the origin of plant life] is good” (Gen. 1:12); and on and on.** God sees that “it is good” seven times in the thirty-one verses of the first chapter of Genesis—the creation chapter. Almost a quarter of all those verses are devoted to God’s discovering that “It is good.” Didn’t God realize from the start that it would be good? Perhaps. But this is not explicit in the text.



Time and again, the Torah implies that the infinitely powerful biblical God withheld control and allowed the world to follow its own course. With this godly approach to world management, the results were not always “good.” The Creator then redirected the flow.

Adam and Eve are placed “in the Garden of Eden to work it and to keep it.” No complaint about the work—it seems Adam did not expect a free lunch. “And the Eternal God commanded the man, saying, From every tree in the garden you shall surely eat.” The one request was that “from the tree of the knowledge of good and evil you shall not eat” (Gen. 2:15–17). It was all too tempting. Adam and Eve ate and God expelled them from Eden. The rest is history.


Adam and Eve had two children, Cain and Abel. In the biblical account of human life to this point, these four are it. Cain murdered Abel (Gen. 4:8). That doesn’t say much for producing a society steeped in brotherly love. God exiled Cain. Adam and Eve restarted the process with their third son, Seth.

Perhaps the most encompassing Divine retuning of all was the Flood: “And the Eternal saw the wickedness of man was great upon the land…. And the Eternal repented that He had made man upon the land…. And the Eternal said I will wipe out man whom I have created from the face of the soil, from man to beast to creeping animals and to winged animals of the heavens, for I repent that I have made them” (Gen. 6:5–7).

What can you say after that?

At each stage, God withheld control to a greater or lesser extent. This allowed the world to develop according to the laws of nature created at the beginning and the moral responsibility implanted by the human soul (animals being amoral). A limited experiment was underway. If it failed, Divine retuning (a flood for example) redirected humanity. When it worked, God was pleased: “It’s good.” This aspect of nature had achieved its divine purpose (Nahmanides on Gen. 1:4, 10, 31).

The eighteenth-century kabalist Moshe Chayim Luzzatto was intrigued by the Godly lack of universal control. He framed his book, The Knowing Heart (ca. 1734), as a debate between the worldly intellect and the ethereal neshama (the human soul). The intellect, being a product of nature (Gen. 1:26), understands that God (Elokim) works through the coordinates and constraints of time, space, and matter. Those are the ways of all existence in our universe. But those very constraints allow for deviations from what might otherwise be perfection. The neshama, being a direct creation (Gen. 1:27), is confused. Why bother with the deviations, she (the neshama) asks him (the intellect)? Why not just lay down a perfected world having the Eternal totally in control? Through their debate, the paradox of an infinite Creator imposing less than infinite control over the products of creation is resolved. The laws of nature provide direction, but within that direction there is leeway, meanderings contingent upon the immediate environment, just as a river’s meanderings are contingent on the local terrain. Though occasionally it may leave in its path an isolated bow lake, the flow eventually reaches the sea. These excursions in the flow of events might be seen as the vicissitudes inherent in an evolutionary process having within it a general direction. In humans, these meanderings are called free will.

The Bible documents one evolutionary change in a physical trait, the trait of longevity (Genesis 5 and 11). The biblical data record a transition that might just as well have come from a modern text on animal husbandry and breeding.

Prior to the flood at the time of Noah, the life spans of the persons being discussed ranged from 365 years to 969 years, with the average being 840 years. Sexual maturity (the age at which a woman first gives birth) was reached at 65 to 187 years (average 115 years). Both averages are approximately ten times the current values for developed countries, obviously far from today’s reality. Whatever one may think of the pre-Noah longevity, by the time of Abraham, just ten generations after Noah, life span had so decreased that the Bible required an explicit miracle for Abraham, age 99, and Sarah, age 89, to conceive a child (to be named Isaac, from the Hebrew word for laugh, as Abraham did when the angel said he and Sarah would be parents the following year; Gen. 17:17).

The cause of this dramatic decrease in life expectancy is not stated. However, the actual age data as listed in the Bible are instructive (see Figure 1). Prior to Noah there is no strong trend either increasing or decreasing longevity. Following Noah, a trend is clear. Life span becomes shorter through the generations. The biblical concept is that change takes place over time and through generations, just as did the development of the world in the first chapter of Genesis.

The trend of shortening life span and more rapid sexual maturity is similar to that observed in domesticated animals. After generations of breeding, broilers now reach slaughter size in thirty days instead of three to six months, and beef cattle in about a year instead of two. Both Maimonides in the twelfth century and Nahmanides in the thirteenth suggest that changes in the environment following the flood favored (“selected for” in modern terms) shorter life span. The scatter in the pre-Flood data, both in sexual maturity and longevity, reveals that a range existed from which the shorter spans could be selected. Today this type of selection forms a basis for breeding and population genetics.

[image: image]

FIGURE 1: Ages of births and deaths of persons following Adam and Eve (Genesis 2–11)

The gradual evolution, of a trait that only slightly alters the morphology of the animal is referred to as micro-evolution. The change in longevity for post-Flood humans is micro-evolution. It is observed regularly in farmyards and biology laboratories. It finds no dispute in the Bible. Macro-evolution, the evolution of one body plan into another—a worm or insect or mollusk evolving into a fish, for example—finds no support in the fossil record, in the lab, or in the Bible.

So how are we to understand creationism? Biblically, creation is a divine act of tsimtsum, contraction—a spiritual contraction by which the Creator removes part of Its infinite unity (“Hear Israel the Eternal our God the Eternal is One,” Deut. 6:4). Complexity now appears where there had been the undifferentiated simplicity of One. The greater the tsimtsum, the more extensive the complexity and the greater the corresponding potential for imperfection.

Isaiah in two sentences clarifies this concept: “I am the Eternal, there is nothing else. I form light and create darkness, I make peace and create evil” (Is. 45:6, 7). The infinite source of light withdraws and darkness is created. The infinite source of peace (shalom, from the root shalaim meaning whole, complete) withdraws and evil (lack of perfection) is created. The first biblical tsimtsum (Gen. 1:1) allowed the physical complexity of the universe with its laws of nature to emerge. Then followed the creation of the nefesh—the soul of animal life—allowing animals choice strongly dictated by instinct and inclination (Gen. 1:21). The third and final creation was the human soul—the neshama—instilling free will in humans (Gen. 1:27).

We humans choose within constraints contingent upon our surroundings. The meanderings of nature and of society produce challenges to each person contingent upon her or his locale. How we react to those challenges provides them with spiritual significance. The moral choices of a German in 1996 are easier than those of a German in 1936. Though man cannot control his environment or even his destiny, his conduct is altogether in his hands.14

With each act of tsimtsum, the Bible tells us, the channel through which all nature flows broadened. Its license to meander increased.

 

The conflict between science and the Bible is ironic. Throughout the Bible, knowledge of God is compared with the wonders of nature. As stated so well in Psalms (19:2): “The heavens tell of God’s glory and the sky declares his handiwork.”

Eight hundred years ago, the medieval philosopher Maimonides wrote that science is not only the surest path to knowing God, it is the only path, and for that reason the Bible commences with a description of the Creation.15 In some communities that thought was sufficient cause to burn his books.

I am not so naive as to claim that current scientific opinion can explain the workings of all events described in the Bible, or that biblical wisdom foresaw all that modern science has discovered. However, in biology, paleontology, cosmology, among a sweep of topics the confluence is remarkable.

Maimonides’ claim has proven itself. God is back in the discussions of science, and with good reason.

The perception that religion requires faith alone is a misperception. Religion requires belief and belief is built on knowledge. For knowledge, we live in an opportune era. The discoveries of the past few decades in astronomy, high energy physics, and paleontology have revolutionized the understanding of our cosmic genesis. They have taken us to the threshold of time and the beginnings of life.

We have learned there was a time before which there was neither time nor space nor matter.16 Discoveries related to the explosive development of life have forced a reevaluation of the process and direction of evolution.17,18

Although the popular impression is otherwise, within the professional scientific community, most of us realize that the Bible is not about to be replaced with a formula that can fit on a T-shirt. The quintessential admission of this appeared in an article written by Harvard University professor Stephen Gould: “Science simply cannot adjudicate the issue of God’s possible superintendence of nature.”19 Knowing the plumbing of the universe, intricate and awe-inspiring though that plumbing might be, is a far cry from discovering its purpose.

The flow of time and events from the big bang to the appearance of humankind is summarized in the thirty-one verses with which the Bible begins: Genesis 1. These few hundred words describe fifteen billion years of cosmic history, topics about which entire libraries of books have been written. With a superficial reading of Genesis, and certainly with a superficial reading of the text in translation, we haven’t a prayer of understanding the details.

But then, superficiality is a loser in all endeavors. If we relied on casual observations of nature, we would still believe that the Sun revolves around the Earth. That is certainly the simple perception we derive, day by day, from sunrise to sunset.

Unlike abstract concepts of faith, biblical religion has a track record that can be evaluated. As Paul Johnson articulated so incisively, the Bible is the earliest identifiable source of the great conceptual discoveries essential for civilization: equality before the law, sanctity of life, dignity of the individual, individual and communal responsibility, peace as an ideal, love as the foundation of justice.20

Might it be, as Einstein and Ben-Gurion concluded at their meeting so many decades ago, that a contingency, an ingenious coherence transcending and joining all aspects of existence does pervade the scientific maze we call our universe?

Rather than merely discarding such a premise as rubbish, or embracing it as the logical and obvious truth, the Bible and science both have the identical response: study the data and from a position of knowledge determine the probability of this coherence having happened by an unguided nature.

Let’s look at the universe, its cosmic genesis, and see if we can discern hints of a transcendent Creator historically active in the creation. If we do, we can move on and investigate how we might capture the all-too-rare rush of joy sensed when we chance upon the transcendent. Instead of waiting passively for it to happen, imagine being able to have that joy as a permanent partner in life. That would be called getting the most out of life.

In the following chapters, I attempt to avoid the subjective tendency of bending Bible to match science or science to match Bible. To accomplish this goal, I cite only scientific opinions appearing in leading science journals. The theological sources are primarily restricted to works that predate by centuries the discoveries of modern science. Those will be primarily the Hebrew Bible, the Talmud (a collection of commentaries on the Hebrew Bible redacted in two stages, in the years 300 and 400), and the thirteenth-century kabalist, Nahmanides. Nahmanides is not only the leading kabalistic commentator on the Book of Genesis (and the entire Torah), but also one of the earliest kabalists whose commentary is written in a readily understandable Hebrew.

The Science of God deals with the Book of Genesis, the heritage of all Western religions. Because of the book’s nonsectarian nature, it employs the abbreviation B.C.E., for “before the Common Era,” instead of B.C. and C.E. for “during the Common Era,” instead of A.D.



    

     * I use the term Church as a generality for organized religion in the West. No specific denomination is necessarily intended

     ** “It was good” is a mistranslation of the Hebrew text that satisfies the English but misses the cosmic intent.
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