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			Who was it that said, “If you can only afford one newspaper, read the opposition’s”?
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			Study astronomy and physics if you desire to comprehend the relation between the world and God’s management of it.

			—Maimonides                  

			The Guide for the Perplexed

		

		Until 1961, my image of a deer was a blend of the healthy, full-coated stag in the Bronx Zoo and Walt Disney’s Bambi. During that year, on a clear, cool autumn morning in the Nevada desert, this image was indelibly changed. I was sitting on the roof of a Department of Defense (DOD) pickup truck that had been parked since the previous night atop Rainier Mesa, located in the midst of the Atomic Energy Commission’s Nevada Nuclear Testing Site—for the first time in three years, the United States had detonated an atomic bomb.

		I was part of any liberal’s dream come true. The goal of my work was to develop a method for locating the epicenters of underground nuclear explosions. This technology would be essential if the United States and the Soviet Union were ever to reach an accord for nuclear disarmament. Mutual disarmament without a workable treaty might rapidly degenerate into unilateral disarmament, and this could be more destructive to peace than an all-out arms race. One of the stumbling blocks for such a treaty is the system of verification; there must be a method to prove that no signee to the treaty has reneged and conducted a clandestine weapon test. Such a test would most likely occur underground. The earth, in theory, can absorb so much of the energy and radiation released by the blast that the test might go undetected by alien observers. My colleagues and I reasoned, correctly we were to learn, that we could identify the epicenter of such an explosion by detecting subtle changes in the soil’s structure caused by the seismic wave of the weapon’s blast. This would be effective even if all the bomb-produced radiation was contained underground within the huge glass ball that forms as the heat of the blast melts the adjacent rock.

		Because I was working toward the establishment of an enforceable treaty for disarmament, I could morally justify being part of the excitement—and there was to be much of that—of the nuclear scene. In this profession, we rarely referred to the weapon as a bomb or the blast as an explosion. The weapon was a “device” and the blast an “event.”

		United flight 711 arrived at Las Vegas’s McCarran International Airport late at night. The glow from the strip motels gave the place an aura of fantasy—more like an amusement park than a city. That aura of fantasy was to remain even as I was lining up for admission to my sixth atomic blast. But this time it was my first exposure, and, in fact, the first for many of us involved.

		I picked up the keys to my Avis Chevy and packed the four sacks of commercial cement I had brought with me. That shipment had cost the taxpayers $400 in overweight baggage, but I needed that particular cement because I knew its radioactive content. I had measured it a few days before in the “iron room” of the M.I.T. Radioactivity Center. The four sides, floor, and ceiling of the iron room were made of 5-inch-thick slabs of iron cut from the shielding of a mothballed battleship. This shielding absorbs so much of the natural radiation background of both cosmic and earthly origins that even the small amount of radiation associated with the radium contained in a healthy human’s skeletal frame can be quantitatively measured. The sacks of cement I was bringing produced a radioactive signal of about four times that of a human’s. Knowing this, I could calculate the effect it would have on the data I was here to gather at the weapon test.

		You have to travel 50 miles northwest on U.S. 95 from Las Vegas to the entrance gate of the test site. In those days it was a two-lane road that followed the contour of the land. There were no bridges. At each culvert crossing, you dipped down the bank of the wadi, temporarily disappearing from the sight of any oncoming traffic, and then a fraction of a second later, with the springs of your car bottomed out from the force of the sharp ascent, you shot back into view. There was no speed limit for most of the way. It was such a routine trip that we would drive it at flat-out speed. Only on the stretch passing the half-dozen buildings of Indian Springs and Cactus Springs was a speed limit imposed and that was 60 mph. The sheriff in each of these towns drove a pickup. Two rifles were always conspicuous in the rack at the window behind the driver. One was high powered with a telescopic sight; the other was a shotgun. In the heat of the desert, tempers can run high. Violence was not uncommon.

		After passing through the security check at the entrance gate to the test site, there were another thirty miles of two-lane road leading to Rainier Mesa. Civilian cars were not permitted on the mesa during the test. I left my rented Chevy at the base camp and continued in the DOD pickup truck that had been assigned to me.

		For this planned weapon test, a tunnel had been dug a few hundred meters into the mesa, a third of the way up the face. The bomb was placed at the end of the tunnel, and part of the tunnel had been backfilled to keep the force of the blast from shooting straight out the hole. I needed gas sampling tubes set 8 meters into the top of the mesa just above where the bomb was to explode. That required a drill rig that could cut through the outcrop of welded-tuff rock that overlay the epicenter of the planned event. We had only a week’s notice prior to the first detonation and so the pace was feverish. It took a fifth of Jack Daniels to convince the drilling foreman to work overtime and sink the holes for me. In 24 hours I was in business.

		Weapon testing takes place in the very early morning, usually just after sunrise. This timing gives the personnel involved in the work a full sunny day to track the effects of the event. By mid-afternoon of the day prior to the test, all nonessential personnel had been cleared off the top of the mesa. Four scientists, of which I was one, would need access to ground zero immediately after the event. Along with three rad-safe personnel, we were to sleep on the mesa that night. Concern for any potential danger did not enter my mind. The physicists in charge of estimating the energy release of the event claimed that they would be willing to stand at the epicenter and merely bend their knees to absorb the shock.

		It was a wonderfully clear, windless day and the stillness of the scene was as intense as the afternoon heat. Any scrub growth there was had the gray-green color of tough desert vegetation covered with dust—rain was still a few months off. Far below us, the deserted dirt access road cut a solitary line across the miles of Frenchman’s and Yucca flats and then angled steeply up the face of the mesa.

		The night sky of a desert has a clarity that city dwellers never know. In the dry desert air there is so little reflected light that the sky is either complete black or a pure white diamond star. The Milky Way cuts a clear path across the sphere of stars and the double star in the Big Dipper can be recognized with no added magnification. When God took Abraham out of his tent and told him that the multitude of his progeny would be as the numbers of stars, this is what he must have seen. “And [Abraham] believed in God, and He counted it to him as righteousness” (Gen. 15:6). For an elderly, childless man to believe that he would have such a number of progeny must have indeed taken complete faith.

		The cool of a desert morning is a fleeting pleasure. All during the night, the exposed rock and soil radiate heat through the clear, dry air out to the blackness of space. It is as if the Earth were involved in a futile attempt to repay the Sun for its warming gift of the previous day. Because desert soil has no significant amount of moisture, which stores the Sun’s heat in wetter climes, the temperature of the ground rapidly drops at night and in turn cools the overlying air. The result: a much-appreciated nighttime chill that gives way to the heat of the Sun within moments after sunrise.

		By the time the Sun rose on this special autumn day, I had finished my bagged breakfast. I had slept out on the open flatbed of the DOD pickup that had been assigned to me. Now, alongside two other DOD pickup trucks, I was sitting on the roof of the cab looking out over a mile and a half of scrub toward the epicenter. Five seconds before detonation, high-speed, tripod-mounted movie cameras started to whir. These would create a visual record of ground motion. Four flashbulbs fired, marking the moment of detonation on film. At first it seemed as if that was the end, for aside from the noise of the cameras, the desert was silent.

		Then it arrived. I imagine the mixed sensations of wonder and fear that we felt are akin to those experienced on seeing the ocean recede prior to the arrival of a tidal wave. My truck and those beside me started to rock as if they were at sea. A blast 2000 meters away and hundreds of meters below us had turned the mesa into a bowl of shaking Jell-O. The face of the mesa fell away to the alluvial flat below, a millennium of erosion in an instant, a sort of time warp in the jargon of relativistic physics. The access road, the only exit we knew, was gone. We held on to the sides of the trucks.

		A deer, dusty gray and scrawny with short broken antlers, bolted from the scrub onto the flat rock outcrop we had claimed as our clearing and stopped for a moment; a young fawn followed. I read terror in the animals’ unblinking stares as they raced past us and disappeared into the brush.

		Something had not followed plan. A few grams of uranium were to have been converted into a sudden burst of exquisitely hot energy, the E of Einstein’s famous E = mc2. The amount of energy release had been calculated to produce an explosion easily contained within the mass of the mesa. But apparently there had been a slipup. The blast had caused the collapse of the front of the mesa and we were now in the midst of a man-made earthquake. None of this had been predicted, or if it had, we had not been informed of it. Neutron capture by the uranium atoms held in the center of the bomb is the key to the chain reaction that leads to a nuclear explosion. The more neutrons that are captured and absorbed by the uranium, the more intense the reaction and the greater the energy release. To put it mildly, from what we were experiencing, it seemed to me that predicting the efficiency of neutron capture was still an inexact science.

		At first, none of us spoke, and then we all spoke at the same time.

		“Those guys said they would be willing to stand at the epicenter and bend their knees. It would have bent a lot more than their knees.”

		“I need measurements close to time zero. Can we drive in?”

		“Nothing doing until we verify that the area is rad safe.”

		“But we were guaranteed the blast wouldn’t vent.”

		“Procedures require a rad-safe survey.”

		Two rad-safe men, now in white coveralls, headed toward the epicenter along a double-rutted lane, Geiger counters at the ready. Twenty minutes later they came back, clicking. Their Geiger counters, covered with radioactive dust, were now useless. The meters were swamped with their own radioactivity. The third rad-safe man and one from the first pair went back toward the epicenter. Ten minutes later they returned. The results were the same—it was now clear that a radioactive cloud or front was moving toward us although there was no perceptible breeze. Not only had the force of the blast obliterated the face of the mesa, but it also had fissured the mesa’s top. These fissures were allowing radioactive gases to vent to the atmosphere.

		One Geiger counter remained uncontaminated, and we put it into a plastic lunch bag. This way, if the bag got contaminated we could change it and still keep the meter in service. At this point, we had had enough of the epicenter and just wanted to get out of there. Someone in our group found a map of the mesa in the glove compartment of his truck. It showed two thin lines leading off the back of the mesa. They were trails, not roads. Geiger counter in the lead, we bounced along in a caravan retreating from the newly released radiation.

		We like to think that man is in control and that we can control the bomb. Perhaps … but at that moment the bomb was controlling us.

		On the drive to Las Vegas, I told my technician not to discuss the events of the day with his wife, but I knew there was little chance of his keeping this experience to himself.

		One of the pleasures of the Vegas motels is their poolside decks. Considering the pace of work for the last five days, I voted myself the right to a poolside drink. Two-thirds through my second whiskey sour, I was paged.

		“This is the major here.”

		“Yes sir. Quite a day, wasn’t it?”

		“Please don’t mention the events of today to anyone until we meet to brief you on what is to be classified.”

		“Yes sir.”

		“Enjoy your evening.”

		With that brief conversation, I had my first personal immersion into the realpolitik of the weapons race.

		The evening news and the next day’s papers reported the test: As planned there was no release of radioactivity, no danger to the populace. It was to be a decade before declassification revealed that all the tests vented radiation into the atmosphere.
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		The bomb is powerful. And as mankind has learned on several unfortunate occasions, its functioning is not always within our technological control. It does not necessarily produce the expected results. Unfortunately, nuclear weapons do not stand alone in their promise of an undelivered product. Since the industrial revolution we have turned in vain to science in a search for cornucopias to fulfill our needs. We long for a great technological leap forward to free us from want and to bring peace on Earth. The Titanic was to remove the peril of travel at sea. But this unsinkable boat was sunk on its maiden voyage after hitting an iceberg that had drifted a bit off its proper course. The Electra was to be the uncrashable plane. It fell apart in clear skies; a stress point had been overlooked. It was only a few short decades ago that elimination of hunger and human drudgery seemed at last to be within our reach. Microbiology and nuclear power were the respective agents for these tasks. Electricity would be too cheap to bother with metering. All we needed to do was to achieve the control that many of us working in nuclear physics had taken for granted as attainable in nuclear reactors. The events of Windscale, Three Mile Island, and Chernobyl have made us rethink the validity of this means to the end of drudgery. Microbial single-celled proteins (SCP) might have fed us all. They double their mass in just fractions of an hour. There seemed to be almost no limit to the quantities of these nutritious foods that could be produced. But again there was a catch. The very molecules required by the SCP for their rapid reproduction, the abundant nucleic acids, so adversely affect the metabolic processes of both lower animals and humans that the consumption of SCP in large quantities is not possible. We thought that nuclear weapons and gas, because of their devastating effects, would force peace on us. But peace has still eluded our grasp. Again, the failed promise of an undelivered cornucopia.

		Although technology has failed to bring salvation from material want, the overall record of technology is not one of failure. The multitude of its successes have greatly improved the quality of life for the relatively small fraction of humanity fortunate enough to share in its benefits.

		Unfortunately, the profusion of the material benefits that we experience in the twentieth-century Western world has not brought in its wake the holistic tranquility we seek. The widespread abuse of drugs and alcohol and the all-too-common cynicism and depression in today’s societies stem from the failure of our newly found material bounty to satisfy our multifaceted needs. It may have the sound of a triviality, but in fact we have rediscovered the deep reality that “not by bread alone does man live” (Deut. 8:3). Science and technology have diminished the physical burdens in our lives; however, the enigmatic relation between the brain and the mind, between, for example, the physical gratification of a desire and the resulting sensation of happiness, indicates that there is an aspect to life that exceeds that which is intellectually tangible. It has been a long, slow process, but we are finally realizing that within each of us there is a spiritual as well as a material aspect. Not one of us is an exception. If a human is to function as a harmonious unit, if the sought-after tranquility is to be found, then both the spirit and the body must be nourished.

		Finding a source for our spiritual guidance is not as simple as finding a supplier for our material needs. As technology progresses, the new usually displaces the old and society benefits from the advance. The technological advances of science have been so rapid and materially impressive that, in almost all aspects of life, “new” has come to mean “better.” The impact of “new as better” is nowhere more blatant than in the withering of cultural traditions.

		The scientific revolution brought the proof that mankind was physically not at the center of the universe. Having replaced the old geocentric theory with the more modest understanding of our physical position in the universe, the concept parallel to this was, of course, that we were also not spiritually central to the universe. What a burden to have lifted from our shoulders! Not being central, not being the target creation of a Creator, if there was one, meant freedom from obligations toward that creation.

		Unfortunately, wisdom is not bound by the flow of the calendar. What is new intellectually may have displaced traditionally accepted norms, but this newness may bring with it neither truth nor benefits. Having fallen victim to the misconception that the new is inherently an advance over the old, most of us have politely placed biblical tradition in the pigeonhole of irrelevance. To reach the conclusion that this tradition is an atavistic, superstition-tinged set of concepts is to trivialize a source of information that has borne relevance for 3400 years of human existence. It is a tradition that has at its base the common quest of all decent people: Peace on Earth, good will to all. “You shall love your neighbor as yourself” (Lev. 19:18) is the great principle of the Torah, Judging from our mixed achievements in this quest for a world free of want, exploitation, and oppression, there remains much to learn, spiritually as well as materially.

		In the Talmud we are given a clue for finding the spiritual guidance, the soul food as it were, that we are lacking. There we are told that Hillel the Elder, in the first century B.C.E.,1 was asked by a skeptic to teach the entire Torah, the guide that had directed Hillel in his life’s journey, and to do this while he stood on one foot. Hillel fulfilled the request. “What is hateful to you,” he said, “do not to your friend. This is the entire Torah. The rest is commentary. Go forth and learn.”2

		In our quest to go forth and discover the tie that links our heritage as human beings to the stuff of the universe, we will study both the wisdom of this tradition and the knowledge of today’s science and find that the functioning of the universe has a relevance for us all. Contained in its history is a path that has traversed many troubled waters and ultimately led to our being. For in the most literal sense, we and all life are composed of star dust. From an understanding of our cosmic path, we may decipher whether there is, in fact, a purpose for our existence and perhaps even learn what that purpose may be.

		We will find that the synthesis of scientific discoveries and biblical tradition reveals a universe that has evolved from a state of chaos to one that today shines forth as a cosmos, as a system that is composed of many parts and yet functions in harmony and order. It is a unity that we might well emulate in our personal journey through the space-time continuum of our lives.

		Two very different types of researchers toil at understanding our cosmic history. One delves into the secrets of the universe through physics and cosmology. The other relies on interpretations of the Bible. In spite of their common goal, they use such different sources of information that they often appear to be mutually antagonistic. I strongly believe that the antagonism experienced by these two groups is unnecessary. Rather, it is the result of a sort of professional provincialism, a myopic view of knowledge. An understanding of both physics and biblical tradition shows that the opening chapters of the book of Genesis and the findings of modern cosmology corroborate rather than dispute each other.

		I make this statement well aware that skeptics from both the scientific and the biblical schools are looking over my shoulders. They have a shared design: Each wants to leave the topic totally unconvinced of the validity of the other’s teachings. I doubt that I can convince an avowed secularist that, beyond providing cultural insights, the Bible is also a valid source of cosmological insight. The fundamentalist, on the other hand, may have little use for the claims of cosmology as an aid to understanding the Bible. If this book can broaden the perspective by which each views the other’s knowledge, then I will have accomplished my goal.
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		CHAPTER 1

		The Search
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			Know what to answer a skeptic.

			—Talmud3

		

		For the last few years, I have had a continuing debate with my son Joshua. By the age of eight, Josh had already completed five years of biblical study. He had been taught to relate to the Bible in its most literal sense, and so for him, and for many of his teachers, the age of the universe is exactly the age derived from the generations as they are listed in the Bible. This comes to approximately 57 centuries. For them, the cosmological estimate of the age of the universe, some 15 billion years, is a preposterous fiction. According to a literal reading of the Bible, six days is stated as the time between “the beginning” and the appearance of man—and six days it is. As we shall learn, the forebears of this same biblical tradition were well aware that a theology devoid of knowledge of the physical universe was (and is) a contradiction in terms. The implications of general relativity and Doppler shifts in light are an essential part in understanding the opening chapters of Genesis. Although the insights provided by modern science have yet to be assimilated by many contemporary teachers of Genesis, we shall find that they are a help rather than a hindrance toward the rapprochement of the secular and nonsecular.

		The discrepancy between the 5700-year biblical age of the universe and the 15-billion-year scientific estimate might not have caused the family debate that led me to write Genesis and the Big Bang had there not been one, almost extraneous, circumstance in our lives. That circumstance was a nearby archaeological dig.

		For three years we lived in Zikhron Ya’aqov, a village on the Carmel range overlooking Israel’s coastal plain. The plain is bounded on the west by the Mediterranean. A few kilometers inland from the shore, the massive limestone outcrop of the Carmel range rises abruptly to form the plain’s eastern boundary. It is a wonderfully productive area. This is especially true of the region between Zikhron Ya’aqov and Haifa. Here rows of avocado and orange trees, heavy with foliage and fruit, border the blue-green waters filling acres of fishponds. These ponds share space with white-specked fields of cotton. The productivity of the area is probably not new. Archaeological evidence indicates that this land has provided its material abundance to man and his predecessors for tens of thousands of years.

		A few kilometers north of our village, among scrub growth halfway up the steep face of Mt. Carmel, the yawning black openings of several particularly large caves appear as sentinels overseeing the coast. On two or three occasions, my family and I have scrambled up Mt. Carmel to explore the archaeological digs within the caves. It is these digs that are the source of my continuing debate with Josh.

		Here artifacts and fossils of that prehistoric animal, Neanderthal man, have been found. For the theologian steeped in a superficial reading of Genesis, these fossils may be Neanderthal, but they have nothing to do with man!

		For the paleontologist, the age of the fossils also presents a problem, but of a different sort. The bones of Neanderthal man are too old to date using carbon-14 methods. So much of the original skeletal carbon-14 has decayed (one-half the original content decays radioactively each 5,600 years) that the small amount of carbon-14 remaining cannot be reliably measured. The bones’ location within geologically known strata gives them an estimated age of 60,000 years.4 For Josh and for many other people, Jew and Christian alike, a 60,000-year archaeological history is at least 54,000 years in error. It is totally at odds with a literal understanding of the opening chapters of the book of Genesis.

		But this discord between archaeology and theology is neither necessary nor valid. As I have studied the details of biblical and scientific texts, I have reached what was for me an enlightening and unexpected conclusion: The biblical narrative and the scientific account of our genesis are two mutually compatible descriptions of the same, single, and identical reality. My goal in this book is to explain that compatibility to expert and layperson alike.

		Simply stated, I will discuss here the first week of Genesis. To the literalist, these first six days can be a problem. Fossils place the appearance of beings with humanlike features at well over the 60,000-year age of the Neanderthal fossils of the Carmel caves. Although dating the time of Peking man’s existence has the same types of problems as those encountered when dating the remains of Neanderthal man, the archaeological estimate is that these humanlike animals lived some 300,000 years ago. Their home, near Cho-k’ou-tien, China, was in a group of limestone caves quite similar to those found in the Carmel range. Homo erectus, the genus and species to which Peking man belonged, made its appearance 1.5 to 2 million years ago. Because of this antiquity, only a few nearly complete Homo erectus skeletons have been found. One of these, located in what is now an arid region of Kenya, is the Lake Turkana Boy. It is estimated that the lad lived his twelve years of life 1.6 million years ago. Looking at this fossil, it is clear that, except for the shortened forehead, these early hominids had features so similar to modern humans that they could go unnoticed if they walked on a busy city street.

		But does mankind’s history really stretch back a million years, or even several tens of thousands of years? A strictly literal view of the Bible would say no. To the literalist, there was no prehistoric man. Adam was the first man and he was formed some 5700 years ago from the dust of the Earth (Gen. 2:7).

		Part of the contradiction between archaeological evidence and biblical tradition is semantic, originating in the use of the word man. Archaeologists use the term to describe prehistoric animals that had some, but not necessarily all, of the features of modern man. Biblically speaking, the term man is applicable only to Adam and his progeny. It is, however, no secret that the divergent views of science and tradition are based on differences far more fundamental than the definition of words. In fact, most biblical commentators accept that the meaning of words of the Bible, especially as in the creation story, must be understood in accordance with their context. The terms for water, darkness, wind, heavens, and earth as used in the first ten verses of Genesis have meanings that are quite different when used later on in the Bible. It is the calendar of the early universe that raises a discrepancy far more difficult to explain than the variances in terminology.

		Entire herds of fossilized rhinoceroses, their calves nestled between their legs in nursing position, have been dated by the potassium-argon content of the volcanic ash that buried them, as having lived 10 million years ago. Dinosaurs have been firmly established, at least according to paleontologists’ data, to have roamed the Earth for 100 million years, becoming extinct some 65 million years ago. The simplest forms of life, the early prokaryotic (nucleus-free) bacteria and blue-green algae, make their first fossil appearance in earliest sedimentary rocks. These are dated as being 3 to 4 billion years old. The oldest rocks are only some 600 million years older. These are the original igneous rocks.

		The length of this fossil record certainly seems to contradict the relatively brief period of creation and genesis presented by the Bible. And yet the fossil record covers only a fraction of the age that current cosmological observations ascribe to our universe. Where do the preponderance of paleontological and astronomical data, indicating an Earth some 4.5 billion years old and a universe that reaches back 10 to 20 billion years, fit into traditional biblical scholarship? At first it would appear that these findings put paleontology hopelessly at odds with the Bible. For the total cosmic evolution from the creation (the “In the beginning …” of Genesis 1:1) to the appearance of Adam gets only a bit more than five biblical days.

		As an affirmation of faith, the literalist can explain the paleontological finds as having been placed in rocks at creation by the Creator. They might be there to satisfy man’s need to rationalize the nature of the world, or to test man’s belief in the biblical narrative. This argument, while impossible to disprove, is the weakest of reeds (Isa. 36:6) in a world full of explosive and convincing discovery.

		Some theologians argue that the methods of paleontological dating are flawed. These methods depend on measurements of radioactive decay (see Table 1). They claim that the rates of decay today are not the same as in prehistoric times. If this were true, the ages of fossils or rocks could not be estimated from current measurements of radioactivity.

		TABLE 1. HOW THE RADIOACTIVE DECAY OF CARBON IS USED TO DATE A FOSSIL
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		Two of the types of carbon found in all living things are referred to as carbon-12 and carbon-14. Both carbon-12 and carbon-14 act the same way as far as the chemical reactions of life are concerned, but carbon-14 is radioactive and carbon-12 is not. During every 5600 years, half of the carbon-14 atoms decay. Therefore, from the time that a plant or an animal dies, the ratio between the amounts of carbon-14 and carbon-12 is constantly decreasing. During the first 5600 years following death, the ratio decreases by half because half the carbon-14 decays in this period. During the next 5600 years, this ratio again decreases by half so that at the end of this period the carbon-14 to carbon-12 ratio will be one-fourth of the ratio that existed at the time of death. This continual decrease proceeds as long as any carbon-14 remains. By measuring the ratio of carbon-14 to carbon-12 in a fossil, it is possible to estimate the amount of time that has passed since death. Two assumptions are necessary to use radioactivity as a means of dating: The rates of decay must always have been the same as they are now and the ratio of carbon-14 to carbon-12 (or whichever other radioactive elements are being used) at the moment of death must be known. We assume that the initial ratio of carbon-14 to carbon-12 in plants and animals has always been similar to what it is today.

		Again, it is impossible to disprove the idea that patterns of radioactive decay have changed during the past few thousand years. But the very concept of a fickleness in nature is contrary to all modern evidence. Our experience
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			To my children,
whose probing questions led to the writing of this book.
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		Jerusalem, Israel
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