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This book is dedicated to the memory of two of the greatest minds and dearest souls imaginable, my beloved friends, of whom this world was not worthy,


John Rankin and Thomas Howard.


How I long to see you again, my brothers, when we three will “round the tent of God like lambs rejoice”!











Over a half century ago, while I was still a child, I recall hearing a number of old people offer the following explanation for the great disasters that had befallen Russia: “Men have forgotten God; that’s why all this has happened.” Since then I have spent well-nigh fifty years working on the history of our revolution; in the process I have read hundreds of books, collected hundreds of personal testimonies, and have already contributed eight volumes of my own toward the effort of clearing away the rubble left by that upheaval. But if I were asked today to formulate as concisely as possible the main cause of the ruinous revolution that swallowed up some sixty million of our people, I could not put it more accurately than to repeat: “Men have forgotten God; that’s why all this has happened.”


—Aleksandr Solzhenitsyn
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PART I Does Science Point to God?











INTRODUCTION The Grand Counter-Narrative



We are living in unprecedentedly exciting times. But most of us don’t know it yet. That’s essentially the point of this book, to share the news that what many people have dreamt of—and others have believed could never happen—has happened, or at any rate is happening this very minute and has been happening for some time. By this I mean the emergence of inescapably compelling evidence for God’s existence.


Although such evidence has been appearing for decades, the culture hasn’t much noticed it or spoken of it. And more recently, such evidence has been accelerating. But we are generally still stuck in the secular narrative that reached its apogee in the 1966 Time magazine cover article with the infamous title, “Is God Dead?” That was essentially the high-water mark for evidence that God had never existed, and as a result of that cultural moment, most of us have carried on with that idea ever since. We have likely heard little to disprove it and have mostly assumed the question was settled.


More importantly, our rather disproportionately secular cultural leaders were quite sure it was settled. So when any evidence came their way to the contrary, they tended to ignore it, since it so clearly defied the trend toward secularization that everyone had already accepted. It is more than anything because of this that the rest of us haven’t heard much.


But while all of us were sleeping through the decades and assuming the religious tide was going further and further out, never to return, something happened. The wind shifted. And for some time now the tide has been returning, slowly but steadily. So those for whom this is somehow bad news will feel like sunbathers who have drifted off to blissful sleep on the beach, only to leap awake hours later to see waves gurgling over their blankets and soaking their Hermann Hesse paperbacks. And then they realize they are badly sunburnt too!


I was myself awakened to this idea about seven years ago, when I wrote my book Miracles, in which I talked about the scientific evidence for God via the argument for “fine-tuning,” which is the idea that many things in our universe are calibrated so perfectly that they cannot have just happened, but rather overwhelmingly seem to point to some Designer. Over the years I had read about this and other evidence, but the sheer scope of it had never hit me until I was writing my book. Because the “fine-tuning” argument struck me as so compelling, I put it front and center in the book. When my publisher at Penguin asked me to write an op-ed to publicize the book, I thought this to be the most miraculous and surprising story of all, and so I wrote about it, sending eight hundred words to the Wall Street Journal. I initially titled it “Is Science Leading Us to God?” but the editors changed it to “Science Increasingly Makes the Case for God.” They seem to have known what they were doing, because no sooner did it appear than it went viral—to use that cliché—and then some.1 Actually, it was astonishing to watch—but I did watch it, with more interest than I had watched anything in some time.


The article went online on Christmas Eve in 2014 and appeared in the print edition on Christmas Day. Only hours afterward, it had been shared on Facebook thousands of times, with hundreds of comments. And it kept on going at an impossible rate. As my family and I drove to Vermont for a few days’ skiing, we kept checking the link. It seemed there was a bizarre level of interest. This continued the next day—and the next, too. While having breakfast in a Vermont diner three days after it appeared, a young man approached.


“Are you Eric Metaxas?” he asked. He worked in banking in Boston and had read the article, found me online, and recognized me. He seemed thrilled by what he had read in the article, and of course I was thrilled that he was thrilled. What was going on?


Soon the Facebook shares hit one hundred thousand. When would the interest end? But it didn’t even slow. It kept charging ahead until it hit two hundred thousand—and kept going. An editor I knew at the Journal told me that the most Facebook shares any article had ever gotten was three hundred thousand, so if we passed that, the article would have the record—albeit unofficially, since they couldn’t comment on such things publicly. A few days later it hit that number—and kept going. A few months later it hit over six hundred thousand shares, after which the Journal ceased publishing those metrics for the public.


I realized that what I was watching was evidence for something I had believed for some time: People were hungry for answers to the big questions—or rather, the Big Questions—such as whether there is a God, or if there is a God, can we know it rationally? And of course everyone wondered what science might have to say about all of this. But because we live in a world that generally avoids such questions, we rarely hear these things discussed in any public forum. Good answers therefore elude us, which can be frustrating. So when my essay appeared, was it any wonder many readers responded as they did? Finally, they were getting some answers for these questions no one ever seemed to talk about. And those answers were the very opposite of what the general cultural conversation had led them to believe.


My article was just a tiny trickle of water in the middle of a cultural desert, but who could blame people dying of thirst for getting excited? But it is because of the response to that article that I have written this book. The evidence for “fine-tuning” has only been growing since that article appeared. And other evidence in other areas has come out too, changing much of what we once felt so sure of. So I thought it was about time someone blew the trumpet about this—or sounded the alarm, depending on whether you think this news is generally good or bad.





It seems extraordinary to think that roughly when Time in 1966 asked “Is God Dead?”—at the moment of what we must now regard as premature secularist triumph—things were already beginning to shift. The evidence began to come in slowly, but steadily as we have said, and has only increased as the years and decades have passed. Those hostile to such evidence and those friendly to it were equally oblivious. Somehow over the years I have had the good fortune to stumble across books in which bits of this evidence have appeared, and have quietly been making mental notes. But it is only recently that I’ve realized the sheer amount of such evidence and thought I ought to share this little-known but paradigm-shifting news. Since the Time article in 1966, roughly five things have arisen to challenge—and I will argue, to overturn—the secular consensus that formed in the wake of that article.


The first is the discovery of what we call the Big Bang—and the proof of the Big Bang, which settled the question once and for all whether the universe always existed or didn’t. In discovering that the universe had a clear beginning, we realized there was a point at which all the laws of physics—and all of matter and energy—did not exist. It was the paradigm-smashing concept to end all paradigm-smashing concepts, one whose effects—like those of the Big Bang itself—continue to ripple onward and outward. One corollary to this is that we now know not just that the universe began, but when it began, and therefore, we know the age of the universe. Before we knew this, we could always say the emergence of life out of non-life had an infinite amount of time to happen; and theoretically, given infinity, anything could happen. But suddenly that infinity shrank to 13.8 billion years, and there was no longer forever for life to emerge. The breathing room of an infinite past had vanished.


The second thing—which we have already mentioned—is our discovery in the last decades of the increasingly overwhelming evidence of so-called “fine-tuning” in the universe. This was already observed in the 1950s, but things didn’t begin to look seriously troubling for atheists until about the 1990s. But since then, because of scientific advances, we can look much more closely at the nature of things and can see more clearly than ever that things in our universe and on this earth could not have emerged by chance, as we once so easily believed. Some of the elements of fine-tuning are, as we shall see, astonishing.


The third major shift in the last decades has to do with our views on how life emerged from non-life on the early earth, often called “Abiogenesis.” The more closely we can examine cells, for example, the more we can see how stupefyingly complex they are. We once thought they were very simple and imagined that they could have randomly assembled themselves in the primordial oceans. Thanks also to the world’s premier nanoscientist, James Tour of Rice University, we know how difficult it is to create molecules under even the best-controlled conditions, so the idea of life emerging from non-life—which once seemed at least theoretically possible—has with the progress of science seemed less and less so, until now it seems so far beyond the realm of possibility that we need to go back to our drawing boards on the whole subject. If the facts on this have not led most scientists in the field all the way to God, they have certainly led many to awe and wonder.


The fourth thing that has happened over the last decades concerns archaeological discoveries in the Middle East. The field has matured to the point where almost every month someone uncovers another small or large piece to add to the jigsaw picture of the Bible as an historically accurate guidebook to the past. Although this trend has been in motion since biblical archaeology began in the mid-nineteenth century, it too has accelerated in the last decades, with astonishing recent discoveries such as the Tel Dan stele, which mentions the monarchy of King David; the discovery and identification of biblical Sodom; and very recently, the discovery of Jesus’s childhood home in Nazareth. Taken together, these things make it impossible for any serious person to continue to regard the Bible as a collection of folktales.


The fifth thing that has changed in recent years is our knowledge of what atheism is, both theoretically and practically. For example, we have had the time to observe the lives of various atheists, such as Jean-Paul Sartre, Albert Camus, and Antony Flew, to see whether any of them were able to live out their philosophies in a way that was inspiring or even merely logical; we have had the opportunity to see which of them most honestly grappled with the eternal question of God’s existence and what they eventually came to believe. We also have had the opportunity to watch the decades-long careers of atheist states like the former Soviet Union, China, Nazi Germany, and North Korea, and we have seen the inhuman horrors attending that worldview so that anyone with any respect for human rights or freedom must conclude that state-sponsored—and enforced—atheism must rank as the most wicked form of oppression in human history. Which must say something about those nations, and about atheism generally as well.


In this book we will deal with all of these five subjects, although there is no particular reason for the reader to feel compelled to take the chapters in the order in which they appear. Each of them may more or less stand alone, so if someone prefers, for example, to read all of the chapters on biblical archaeology first, or all the chapters on science, that should not affect the flow of the larger argument.





Finally, we should be clear that in this book we have set the bar rather low in not expecting to convince anyone of anything beyond the larger point: that the belief that there is no God has—at least in recent decades—become untenable. So we won’t wade into anything much beyond that, and anyone looking for an explanation of the Trinity, or proof of the Resurrection, or for eye-popping photos of the Ark—or of the fossil of a serpent with a larynx—will be disappointed. These and many other things are outside the scope of this book, but the claims of atheism are not.


Atheism declares that there is no God, and it claims that this is a rational position; but atheism does not attempt to do much beyond convincing people of this idea. So although I might not be able to convince the reader of specific details of the Bible or of the truth of some of the doctrines of faith, I can certainly hope and even expect to convince any rational person that atheism is no longer an option for those wishing to be regarded as intellectually honest. We may all have excellent questions and may doubt many things, and we may even be hostile to many expressions of faith and might reasonably call ourselves agnostics. But the idea that anyone can at this juncture say they believe there is no God—much less know such a thing—must henceforth be regarded as willful unreason or as mere affectation, or perhaps both. But I hope that this will become self-evident to the reader in due course.




	
1 You may read the original article in the Appendix.













CHAPTER ONE In the Beginning Was the Big Bang



The story of the Big Bang—what it is and how we came to know it happened—is appropriately as big a story as they come. It starts near the beginning of the twentieth century in 1911, when in the midst of a world drifting from the idea of God, a certain German genius came up with what we call the Theory of Relativity. And it essentially ends in 1964 with the discovery of the background radiation from the early universe, although it ends utterly and as decisively as anyone could have hoped—or feared—in the 1990s, when NASA’s Cosmic Background Explorer (COBE) satellite fleshed out the contours of that radiation in extraordinary and indisputable detail. The story about the Big Bang is really many stories, but it is perhaps best told through the story of one of the world’s greatest scientists, an American astronomer named Allan Sandage.


I first heard about Sandage from Dr. Stephen Meyer during a Socrates in the City1 event in Dallas in 2019. Meyer was telling the story of a conference he had attended back in February 1985, when he had first stumbled across the changing narrative in science and had begun wondering if the idea of God was making a comeback.2 The conference featured a veritable Who’s Who of scientists, including Sandage, who was one of those mythical figures one hardly expected to see in the same room. But it was what Sandage did during the conference that especially stunned Meyer and first made him wonder if the strict atheistic consensus he expected at such gatherings was changing.
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Allan R. Sandage (1926–2010) was among the most influential astronomers of the twentieth century.





It happened at the end of the conference, when the scientists were asked to “vote” whether they believed there was a God or wasn’t by standing on one side of the stage or another. Meyer was hardly alone in being astounded to see the legendary Sandage walk to the side of the stage representing belief in God. Here was one of the greatest scientists in the world publicly standing with those convinced the universe could not have come into being apart from some unfathomable Mind, whom Sandage at that time already understood to be the God of the Bible.


The story of Sandage is superbly told in Lonely Hearts of the Cosmos: The Story of the Scientific Quest for the Secret of the Universe, by New York Times science writer Dennis Overbye. It is filled with many stories and personages, but Sandage emerges as the most significant. “Few men are handed the keys to heaven,” Overbye says, “but Allan Sandage was one.” Overbye tells about a 1954 Fortune magazine article in which the twenty-eight-year-old Sandage is portrayed as one of “ten promising young scientists” and was “photographed leaning against the base of a famous 200-inch telescope on Palomar Mountain. He looked lean and Jimmy Stewartish, wearing a bomber jacket and grinning with dimpled cheeks, a spit of curl hanging over his high forehead.” Overbye explains that Sandage “had become the first person in history whose job description was to determine the fate of the universe.”
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Science writer Dennis Overbye. Courtesy of Dennis Overbye





What Sandage did for thirty years after that photograph was operate the telescope he is pictured leaning on. It was probably the most famous scientific instrument of the twentieth century, and Overbye says Sandage operated it “as if it were his backyard spyglass, measuring and remeasuring the universe, scraping from the shadows of photographic plates and enigmatic spectra and mathematical drudge-work clues to the size and fate of the universe.” To be clear, the young Sandage had been handed the job of carrying on the world-changing work of the legendary Edwin Hubble, whose name most of us today recognize because of the Hubble Space Telescope.


Hubble himself began looking at the heavens in 1919, using the newly completed one-hundred-inch telescope on Mount Wilson in the mountains north of Los Angeles. It was the largest telescope in the world, and through it in 1924 he saw something astonishing. No one else had ever seen it, nor would have believed it if they had. The universe, Hubble noticed, was expanding. The whole thing. And all the stars and galaxies in our universe—like the raisins in a raisin cake—were moving farther and farther away from each other as it expanded. Sandage became Hubble’s protégé, and when Hubble died in 1953, he took over the job of methodically observing the expanding universe and trying to figure out where it was headed. Would it expand outward forever, or would it only expand to a certain perimeter, and then begin returning the way it had come? And which way had it come?


Before Hubble and his one-hundred-inch telescope, everyone believed that what we call the Milky Way was not a mere galaxy, as we now know it to be, but was the whole universe. Galileo had trained his new telescope on the Milky Way in 1610, so he was the first to see that what looked like a cloud-like haze to our naked eyes was—upon closer inspection—actually comprised of stars. But in the decades and centuries after Galileo, some astronomers saw that what looked like stars to Galileo were in fact “nebulae”—hazy clouds comprised of ionized gasses and dust. But when Hubble started out in 1919, he saw that some of these nebulae were not located within our own Milky Way galaxy, but were in fact galaxies themselves, impossibly far away. Suddenly, the universe was wildly beyond what we had believed. It was astonishingly vast. And then in 1924, Hubble saw something perhaps even more astounding, and more to our point here: the universe—always believed to be static—was in fact expanding, and at an inconceivable speed.
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Edwin Powell Hubble at the one-hundred-inch reflecting telescope, Mount Wilson Observatory, 1922. Observatories of the Carnegie Institution for Science Collection at the Huntington Library, San Marino, California





In order to explain the larger story of what Hubble saw—and what Sandage continued to see and document—we must go back to Albert Einstein and the mathematical calculations that led to his Theory of Relativity. Based on his initial calculations in 1911, Einstein eventually formulated the theory that light would be affected by gravity, which didn’t make sense beyond his equations. Anyone familiar with Einstein’s e = mc2 understands that Einstein had shown that energy (e) and matter (m) were related—that they were actually different forms of the same thing. So energy could be transformed into matter, and matter could be transformed into energy. But Einstein’s other conclusion—that the mass and gravity of a planet or star would have an effect on beams of light—is more complicated. If light and the photons that carry light are weightless and massless, how could gravity have any effect on them? Yet this is what Einstein’s calculations showed. But then the question arose: Could we somehow actually observe this strange phenomenon to see if the calculations were correct?


During the First World War, a Quaker Christian named Sir Arthur Eddington set out to do just that; it was because of his faith—which made him a pacifist—that he was able to do it, and for two reasons. First, even though he was English and his country was at war with Germany, Eddington could not, as a Quaker Christian, think of himself as a dedicated enemy of everything German. He was therefore not hostile to the “German” Theory of Relativity, which had emerged from the German mind of Albert Einstein. So Eddington was virtually alone in England in being open to the strange “German” theory. He was also one of the extremely few people in the world who understood the math behind it. So when in 1915 Einstein himself proposed the idea that a solar eclipse would provide the perfect opportunity to test the theory, Eddington leapt at the chance to oversee the experiment. What was necessary was to observe the position of a star that looked to be near the sun from our earthbound point of view. If the position was off from what we knew to be correct, it would show that the sun’s gravity affected the light. But the brightness of the sun made such observations impossible. Except, of course, during a solar eclipse, in which the sun’s light is covered. It just so happened that a perfect solar eclipse would take place on May 29, 1919. It would even last almost seven minutes, longer than any solar eclipse since 1416.
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Hooker one-hundred-inch reflecting telescope, circa 1940. Photo by Edison Hoge. Observatories of the Carnegie Institution for Science Collection at the Huntington Library, San Marino, California





As a Quaker, Eddington was able to stay out of fighting in the First World War, and instead served his country by continuing his scientific studies, which were deemed of national interest. So it was because of his Christian faith that he was able to perform this historic experiment. In fact, it was his desire to conduct this very experiment that was the decisive factor in his being allowed to forgo fighting, even though the war ended before he could do so. The first attempt in 1918 failed due to clouds, but in spring 1919 Eddington—then director of the Observatory at Cambridge—sailed for the coast of West Africa to try again. Although clouds just before the eclipse once again threatened to scotch his best-laid plans, they parted in time, and Eddington observed with his eyes precisely what Einstein’s mathematical calculations predicted. The news of this exploded around the world, instantly making Eddington famous and catapulting Einstein into that highest orbit of fame from which he would never return. Thanks to Eddington, Einstein’s extraordinary—and to many, utterly outlandish-sounding—theory had been demonstrated to be correct.
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Professor Arthur S. Eddington, circa 1900. Courtesy of Library of Congress, Prints & Photographs Division, LC-DIG-ggbain-38064





To follow our Big Bang narrative, we must return to Einstein’s 1915 paper, whose equations indicated that the universe was expanding—or was perhaps collapsing in on itself—neither of which option he found at all palatable. The “settled science” during this period was that the universe was eternal and unchanging. It had no beginning, and time had no beginning. So when his calculations directly challenged this idea, Einstein balked. Like many lesser geniuses, he desperately feared challenging the establishment view. So rather than let the math and physics say what they said and imply what they implied, Einstein decided to punt. He would remedy the troubling issue in advance by fudging things, and in 1917, as a prophylactic hedge against the embarrassing notion of an expanding universe, he fatefully and fatally introduced into his equations what he called “the Cosmological Constant.” That would put an end to the embarrassing implications. Except that it didn’t.
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The 1919 eclipse revealed stunning details in the solar corona, a giant prominence emerging right, and stars in the Taurus constellation that were used to confirm Einstein’s relativity predictions. ESO/Landessternwarte Heidelberg-Königstuhl/F. W. Dyson, A. S. Eddington, & C. Davidson





In 1922, the Russian physicist Alexander Friedmann showed via his own equations that Einstein’s equations worked perfectly well with an expanding universe. He also showed that the universe really was expanding. Einstein was understandably vexed, but what could he do? Then in 1927 a Belgian Catholic priest, Father Georges Lemaître, discovered that not only were Einstein’s equations consonant with the idea of an expanding universe, but showed that they actually proved it. Lemaître even went so far as to show the rate at which he thought the universe was expanding. For complicated reasons this rate came to be known as the “Hubble Constant,” but Lemaître got there first.


Einstein could not find fault with Lemaître’s mathematics, but he peevishly told him: “Your calculations are correct, but your physics are atrocious.” But Lemaître’s physics were proved correct too. So by the time Edwin Hubble saw that the universe was expanding through his brand-new Hooker telescope—he published these findings in 1929—the jig was up. Just as Eddington through his telescope had seen that gravity actually did bend light as Einstein’s calculations showed, Hubble saw through his telescope what Einstein and others had predicted in their calculations: the universe really was expanding.


Father Lemaître took things a step further in 1931 when he was the first to postulate that the entire universe had expanded from an initial point, which he called “the primeval atom.” If one ran the film of the expanding universe in reverse, so to speak, the outward explosion of space and time would lead backwards down to a single point—literally a point of infinite density, whatever that meant. The Belgian priest’s shocking idea eventually came to be known as “the Big Bang theory.”


But Einstein didn’t like this idea at all. He felt that it smacked not of science, but of religion, and sniped that Lemaître’s “primeval atom hypothesis” was “inspired by the Christian dogma of creation,” and was “totally unjustified from the physical point of view.” Of course Einstein should have known that the Christian dogma of creation was really the Hebrew dogma of creation too, and he should have known that if a scientific theory happened to support what ancient scriptures said, this could hardly constitute a logical objection to the theory. It was an early example of how modern science was revealing the prescience and accuracy of texts written three thousand years before Newton, at a time when the Egyptians were worshiping cats and dung beetles. But it was dumbfounding to many, because more than a century ago, the erroneous idea that faith and science were enemies was already operating powerfully.


Einstein eventually had no choice but to see there was no escaping what his calculations showed about the expanding universe. The Russian Friedmann, the Belgian Lemaître, and the American Hubble had all been right on the money. At a conference in Pasadena, California, Einstein finally admitted as much. Not long after this he also conceded that introducing his “Cosmological Constant” was not merely an error, but “the greatest stupidity of my life.” He knew that if he had not acted out of fear of the scientific consensus—and in reaction against what smacked of “faith”—he would have been the one credited for discovering that the universe was expanding, many years before anyone else had done so. It is a sobering lesson that even the greatest scientists may yield to the temptation to bow to the crippling consensus of the herd, especially if it involves the widespread bias against “religion.”
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Albert Einstein, Edwin Powell Hubble, and others standing in front of the Mount Wilson Observatory, January 29, 1931. Observatories of the Carnegie Institution for Science Collection at the Huntington Library, San Marino, California





So the story of the expanding universe—or “Big Bang”—would inevitably lead scientists backward to a beginning for time and space, but as we continue telling the larger story, we must say more about why many scientists found the idea so distressing.




	
1 Socrates in the City is a Manhattan-based conversation series on “Life, God, and other Small Topics” that I began in 2000 in order to explore what are often called the “Big Questions.” It has featured authors (Mark Helprin, Malcolm Gladwell, Dana Gioia, and Mary Norris), scientists (Sir John Polkinghorne, Dr. Francis Collins, Dr. Gerald Schroeder, and Dr. Owen Gingerich), public intellectuals (Sir Roger Scruton, Dr. John Lennox, Rabbi Sir Jonathan Sacks, Dame Alice von Hildebrand, Os Guinness, and N. T. Wright), politicians and activists (Baroness Caroline Cox), entrepreneurs (Peter Thiel), and celebrities (Dick Cavett and Caroline Kennedy), among many others. For further information, visit www.SocratesintheCity.com.


	
2 This is the subject of his recent book, Return of the God Hypothesis.













CHAPTER TWO Where Science Cannot Go: The Big Bang and Other Singularities



Scientists had several objections to the Big Bang, which are not unrelated. The first is that it is like a heavy portcullis crashing down and closing off any possibilities of infinite time. Infinite time was the darling of many atheists who maintained that “with enough time” anything was possible, and therefore the idea of God was unnecessary. Whenever anyone objected that certain things could not have happened randomly and without some “Designer” or “Creator,” those wed to the atheist-materialist position would object that “given enough time” anything could happen. Life could arise randomly out of non-life in the primordial oceans. Amoebas could become redwoods. Aquatic creatures could become flying mammals. It was only a matter of having enough time, for time covered a multitude of sins.


This creaky argument was wheeled out whenever necessary and usually sufficiently quieted those on the other side, so for many decades atheists clutched the notion of infinite time to themselves the way Linus clutched his blanket. It was extremely comforting, especially when other facts arose to challenge their theses. But the eventual consensus about the Big Bang ended this forever, forcing everyone to grow up and face the ugly fact that past time was finite. In fact, we came to know precisely how finite. So whatever one proposed as happening randomly over great periods of time—whether the emergence of life from non-life, or the evolution from amphibians to orangutans—needed to happen within that limited time frame.


But the second problem some had with the Big Bang was that it came across like a large sign that said: “Science Not Admitted.” It was where time and space—and science—did not exist. But the idea that we could go back in time to this literal point of infinite density and infinite temperature—out of which time and space and our universe had been born—seemed absurd. As Robert Frost said, “Something there is that does not love a wall,” and for scientists the singularity from which the universe emerged in the Big Bang was precisely that. Overbye writes that a singularity “could be a cosmic dead end, where particles and energy simply went out of existence, a free-fire zone where anything was permitted and possible.” He also tells us that “Einstein himself reluctantly admitted that singularities were mathematically possible… but thought they were nonsense as far as the real world was concerned. After all, a real physical object could never be squeezed down to a point, could it?”


As it happens, it could. Nonetheless when we who live in this physical universe think about singularities, we cannot help but be hornswoggled. Perhaps this is because thinking about the Big Bang makes us wonder if there might be other singularities. The idea of that single singularity—even if it existed safely back 13.8 billion years in the past—made a hash of all science. If we know the laws of physics were crushed out of existence once, why couldn’t they be crushed out of existence another time? And another? If the laws of physics do not exist independently of the universe forever, they can cease to exist anywhere and anytime, at least theoretically. This idea put science on a leash, and some scientists didn’t like that at all, as it defied their sometimes-deified versions of themselves as the ultimate arbiters of truth and knowledge, as the priests of the new religion that was beyond religion. So it could be humbling and embarrassing.



What’s the Opposite of a Bang?


As the twentieth century wore on, some physicists actually did postulate the existence of other singularities, and eventually realized that they already existed, and in great numbers, deep in outer space. This began in 1939, three decades before anyone saw where it would lead. J. Robert Oppenheimer—the future head of the Manhattan Project, which brought the atomic bomb into existence—and his grad student Hartland Snyder proposed what they thought was an intriguing idea. They thought it would be diverting and valuable to calculate what might happen when a star like our own sun ran out of fuel, which of course would happen eventually. Billions of years in the future, the massive gravity of our sun would cause it to be crushed all the way down to the size of Earth. Since one million Earths could fit in the gigantic gas ball that is our sun, the idea of the sun shrinking to our relatively tiny terrestrial size was an arresting concept. But surely it would happen. It would have the same mass as the sun has now, but it would be one million times denser. So while it is now a gigantic flaming ball of gas, Oppenheimer and Snyder calculated that it would at that future point be as dense as iron. This was just where the physics led.
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J. Robert Oppenheimer, pictured with General Leslie R. Groves in September 1945. They have come to the Trinity Test site in New Mexico to examine the devastation wrought by the atomic bombs Oppenheimer helped create in the Manhattan Project. The high temperature of the blasts melted the sand, creating a substance that came to be called “trinitite,” which figures in Chapter Eighteen. U.S. Army Corps of Engineers





Oppenheimer and Snyder were ahead of their time, but they were not alone in trying to work these things out. Others were calculating along similar lines. For example, what if a star much larger and heavier than our sun—of which there are billions—were to undergo a similar shrinking? And why shouldn’t it? It certainly would, and others already had. That larger star’s greater mass—and much more powerful gravity—would make it end up far smaller than our Earth. A much bigger star would be crushed all the way down to the difficult-to-conceive diameter of ten miles. Overbye explains that under this unfathomable pressure its very atoms would be crushed, so that only a mass of neutrons remained. The physicists figuring these things out realized they had entered a new reality. Where could it lead? And while they were on the subject, what would happen to the largest stars in the universe? Some have diameters four thousand times larger than our sun. What will happen when they collapse under their inconceivable mass and gravity? Today we know. Their mass will become so unfathomably concentrated that light itself will be unable to escape. It was the English Nobel Laureate mathematical physicist Sir Roger Penrose who explained this in 1965, saying that in the end these massive stars would indeed do the very opposite of what the universe had done at the Big Bang. These monstrous stars would eventually go downward and downward, smaller and smaller, until all physics and all science were crushed out of shape and then into non-existence. They would in fact disappear all the way down to a singularity, when they would effectively put up an “Out to Lunch” sign, except that they would never return, having disappeared altogether. They would take themselves to an unknown realm beyond our ability to investigate or understand. They would scientifically be observed to go beyond science, disappearing into themselves, like a Fakir making himself vanish, like a snake swallowing its own tail.


Here again—apart from the Big Bang—was another case of science leading beyond science. And like the Big Bang, it was undeniable. It was as though science were a ladder leading to a hole in the sky, but when you followed it up into the hole, the ladder vanished behind you. Poof! No more science. At a conference in New York in 1967, the Princeton physicist John Wheeler gave these inconceivable horrors a name: he called them black holes.


Overbye ruminates on these singularities:




What were they? They were at once liberation from the gray law and enforcers of the ultimate unknowable law of laws, tangible evidence of a mystery more powerful than anything we could think of, a truth that would fry your brain or blind you if you saw it—like the face of God, waiting there at the end of time.… They were magic. The idea that the laws of physics—gray sober relativity—should predict the existence of singularities was astounding. The singularity theorems, to me, were like evidence of a miracle, of a magic outside of physics itself. I wanted to know… if such miracles, such singular terrible transformations, were real. If we couldn’t see God, would we at least know God was there, even if sulking in a black hole or at the end of time?1





The Game Is Over


Despite the conclusions of such as Einstein, Friedmann, Lemaître, and Hubble, many continued to be so irritated by the idea of a Big Bang that they continued to refuse to accept it and spent their careers wriggling away from it, keeping hope alive that they would be able to once again return to the status quo of a universe without a beginning. For them the expanding universe theory was a fad, and they would show it to be so. They called their idea of a static and eternal universe the “Steady State Theory.” Chief among its proponents was Fred Hoyle, who was so disdainful of the idea that the universe had exploded into being that in a 1949 BBC interview he sneeringly described this ridiculous idea as “the Big Bang.” But this blown raspberry backfired quite badly, and anyone referencing the unpalatable theory from that day forward referred to it as “the Big Bang,” thereby taping this phrase—like some everlasting “kick me” sign—to poor Hoyle’s back.
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A staunch proponent of the “Steady State” model, Sir Fred Hoyle inadvertently coined the term “Big Bang,” and later teamed with Chandra Wickramsinghe (center) in proposing the so-called Panspermia theory. They are pictured here with Dr. Lee Spetner (right) in denouncing the Archaeopteryx fossil as a forgery. PA Images/Alamy Stock Photo





By the mid-sixties, however, all wiggle room on the issue would vanish. The end of the controversy began when a Princeton physicist named Bob Dicke got to thinking that perhaps there was actual evidence of the Big Bang that could be discovered and shown as incontrovertible proof that it had happened. He knew that extremely early on—very soon after the Big Bang itself—the universe had been an expanding fireball of inconceivable heat. So the question was: To where had all that heat escaped? Of course it had dissipated, but it could only have dissipated as far as the universe extended, which the Big Bang model said was certainly not forever. If our universe really were a finite, closed system, all that heat would still be around, trapped. And if it had dissipated evenly, it should be measurable, even if the level of heat was now exceedingly small. Dicke calculated that the very early universe must have been about a billion degrees, which would have produced high-energy gamma rays. If that were true, these gamma rays would still exist all these billions of years later, probably now as radio waves. It stood to reason.


But could they be detected? Could that heat from the Big Bang fireball—now literally scattered across the entire universe—somehow be measured? If those billion degrees of heat were once contained in a universe that was extremely small, but were now scattered throughout our impossibly large universe, they wouldn’t be much, but they wouldn’t be nothing. Could we find them?


Dicke spoke about the possibility of detecting this remaining “background radiation” to two of his graduate students, who promptly built an apparatus to do just that. But rather bizarrely, just a few miles away at Bell Labs in Holmdel, New Jersey, another pair of radio astronomers had already detected what Dicke’s graduate students were looking for, only they didn’t know it. Their names were Arno Penzias and Robert Wilson, and all they knew was that there was always an annoying and mysterious hiss coming from the radio antenna they were calibrating for their own research. They desperately wanted to get rid of it and were having conniptions trying to discover its source. It was present every minute both day and night and was absolutely everywhere they pointed their antenna. Other folks at Bell Labs had been having this same hissing problem for years. It was a gremlin in the system they had learned to ignore. But for the work these two young men were doing, it had to be eliminated.


So first they completely disassembled and reassembled the electronics of their antenna. But the hissing was still there. Could it be pigeons? They shoveled away the pigeon droppings that had aggregated on their equipment and shooed away the birds. But the hissing remained. Then they taped over some loose rivets that might be causing the problem. But the infernal hissing kept on hissing. There was no getting rid of it.


These two young men eventually read the paper postulating the existence of the background radiation and realized that what they were trying to get rid of was that background radiation—exactly what Dicke’s grad students were looking for. They knew it was coming from beyond our galaxy, but not from any particular source. Because it was coming from everywhere. Literally. It was those billion degrees of heat dissipated over 13.8 billion years, so that it now measured just 2.7 degrees Kelvin. And since Penzias and Wilson hadn’t been able to get rid of it—and never would be—they were happily able to parlay their discovery of it into a Nobel Prize. Because they had done it: they had discovered actual proof of the Big Bang. After this, anyone clinging to the idea that the universe had no beginning was instantly transformed into a dinosaur. There was no way around it, and no going back: The Big Bang happened. The subject—and the universe—was closed.


Once the consensus had shifted, those who couldn’t believe the universe had a beginning found it virtually impossible to explain themselves, and most except for Fred Hoyle ceased trying. But the picture would get worse still. In the 1990s, NASA’s COBE satellite detected this “microwave background radiation” with such extraordinary precision that we were finally able to see that the explosion from the Big Bang was not perfectly uniform, but contained just enough “lumpiness”—for lack of a better word—to create aggregates of matter in the form of stars and planets and other objects in outer space. It was a stunning confirmation not merely of the background radiation, but of how exactly we could understand it and the early universe after the Big Bang. The work was sufficient to get the team who worked on it—George Smoot and John Mather—their own Nobel Prize. After that, any chumps still holding a torch for Miss Steady State Universe generally kept it to themselves.


So the strange story is that physics eventually proved that the laws of physics had not always existed, nor had the universe in which they manifested themselves. Evidently there really was a point—literally—beyond which science could not go. For materialists for whom science was everything, it seemed a cruel and quirky betrayal. Science, and the universe science existed to measure and observe, could themselves be observed at that curious and mystifying point 13.8 billion years ago to disappear. At the beginning of time. And space. In the beginning.





As for Allan Sandage, he was never tempted toward materialism and its scientistic constrictions.2 He was open to whatever was true, to wherever the facts led, even if it was beyond his scientific system, which is to say he was a true scientist, unafraid of following where science might lead, even if that was beyond itself. If there were truths beyond his telescope’s reach, what of it?


But what had become the biggest question for Sandage was not whether the universe had begun with a bang. He knew that it had. And he knew exactly where it had come from: nowhere. And he knew how it had gotten here—which was somewhere—from there, which was not. The question for him now was simply: Where was it going? Now that it had expanded from nothing to what it is presently, would it keep expanding forever into the infinite future? Or would it at some future moment cease expanding and then fall backward into itself, like a ball that is thrown high but eventually slows to an instant of stasis where gravity overtakes its upward momentum, and then falls back down the way it came, decreasing in size and eventually collapsing into the greatest black hole imaginable? And if that, then what?


Sandage wasn’t sure what he would find, but he had no dog in the fight, so to speak. He was simply scientifically curious and fascinated to know what could be known. But he sensed God in the details of it all, just as he did in other marvels. In a conversation in the mid-seventies he said:




To think the universe happened only once. That makes it even more mysterious, in a sense. [What happened before the first microsecond… is outside the realm of science.]… But it is no more mysterious than noting the tremendous complexity of the comical balance of the human body. You cut yourself—and why is it the white corpuscles know exactly where to go to close the wound? That’s a miracle. And I don’t believe that’s due to progressive selection of the fittest. It’s just too fine a mechanism. I don’t know what I’m saying now, I don’t know what the next sentence is.… I don’t mean that points to the existence of God, whatever that means. Newton’s laws are God, in a sense. But I find it all so rational and so amazingly beautiful and so mysterious.3





Overbye’s book makes clear that Sandage was one of those rare figures self-confident enough to be open-minded, not to cling to any preconceived notions concerning the nature of reality, or even the limits of science. He was what we must call a genuinely free thinker, with enough stature in the scientific community not to fear what others might think. Overbye says Sandage thought about these things without worrying whether his thoughts were scientific or philosophical or theological. He was a scientist unconstrained by the restrictions of what had become a kind of scientific dogma, although that dogma was not at all scientific, but was rather simply philosophical bias. Sandage felt that “the world was too magical to be an accident, although in his milder moments he admitted that he didn’t know enough about evolution to be shooting his mouth off.” Actually, he did. But he was too humble to provoke those on the other side of this divide, and not willing to spend much time arguing about it either. He had other fish to fry. But he couldn’t stop his mind—and sometimes his mouth—from going whither it listed. That was the joy of thinking, wasn’t it, and wasn’t that connected to the deepest ideas of science and life? Why should anyone constrict that?


Overbye remembers a lunch in 1975, when Sandage was ruminating on the possibility of God. A nearby couple asked if they might join the conversation. The man was a minister and thought Sandage must be, too. Sandage was thrilled. Two years later he said:




I don’t know what I would call myself. If you believe anything of the hard science of cosmology, there was an event that happened that can be age-dated back in the past.… Just the very fact that science [can make] that statement, that cosmology can understand the universe at a much earlier state and it did emerge from a state that was fundamentally different. Now that’s an act of creation. Within the realm of science one cannot say any more detail about that creation than the First Book of Genesis.4





Clearly his mind was groping its way forward at that time. “I think that the whole rationality of the universe is a mystery,” he said. “The fact that Newton’s and Einstein’s equations work is one of the world’s great mysteries. And in that sense I’m very religious.”5


But around 1980 Sandage seems to have been sufficiently persuaded by what he understood to become a Christian, though not quite publicly. But he was obviously fed up with the academic posturing, and with the affectation that had become common in his field in which scientists drifted beyond the clouds to a vaunted realm in which only they knew what they were saying as they discussed their arcane, entres nous theories on the nature of the universe and reality while seeming to have forgotten the simple childlike questions many scientists had started with in the first place.


In a conversation with Overbye, Sandage mocked some of the trendy theories and terminology in vogue at the time, which to him made no real sense and had no purchase in reality.




“What is a superstring?” [he asked.] “… what is the nature of nothing? Does that statement [make] any sense, or is it gobbledy-gook? The nature of nothing. What they say seems to be absolutely nonsense. They say the universe could create itself out of nothing, a self-causing entity, because they say you could do it with zero energy.… Well, that’s just using words to convince themselves they can earn a living.…”6





Then with typical graciousness he said that statement was unfair—but of course it certainly wasn’t unfair, even slightly. It was a legitimate question. “I can talk the same language but I don’t understand the words, and the more I read [the journal] Nature and these popular books and [attend certain] conferences, I can talk the language better year by year. But I understand less and less of the thing. It’s fascinating, but I don’t think it gets down to the nub. I think it’s a philosophical leap that can’t be made, that there’s an edge to science beyond which the questions of why are outside the realm of science.” He continued in the same vein, asking Overbye:




Do you believe in grand unification theories? Why? Because everyone you respect tells you to. You are seduced by its beauty. And because it is so beautiful, it has to be true.… Why do you believe that’s true any more than the existence of God, which is also a beautiful theory and also explains a great deal? It’s a hypothesis that is checkable in its consequences.… Yet you would reject that beautiful hypothesis.7





As we said earlier, it was at that 1985 conference that this grand old man of astronomy and the heir to the great Edwin Hubble would come out of the closet as that rarest of rare creatures: the top scientist in his field who was willing to acknowledge publicly his belief in God—and not merely in God, but in the God of the Bible.


Although Stephen Meyer was then just a young geophysicist working for an oil company, the conference and Sandage so affected him that he was never the same, afterward going to Cambridge to study philosophy and the history of science, and then going on to write numerous books on the very questions Sandage raised that day. In Return of the God Hypothesis, Meyer recalls goggling at the scientific luminaries assembled. The philosopher Antony Flew, then arguably the world’s most prominent atheist, was there, as were other atheists and agnostics. Also there were the Harvard astrophysicist Owen Gingerich, who was openly a Christian, as was the biophysicist Dean Kenyon. Donald Goldsmith was there, the man who had served Carl Sagan as principal science adviser on the Cosmos TV series in which a materialistic worldview had been declared and popularized to Western culture.


The young Meyer remembers his astonishment at seeing Hubble’s heir publicly acknowledging that his science had carried him beyond the atheism and agnosticism of many of his peers. Meyer also recalls that in his talk on the Big Bang, Sandage “shocked many of his colleagues by announcing a recent religious conversion and then explaining how the scientific evidence of a ‘creation event’ had contributed to a profound change in his worldview.”
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Meyer remembers that Sandage looked at the audience intensely as he spoke. “What has happened in the last fifty years,” he said, “is a remarkable event within astronomy and astrophysics. By looking up at the sky, some astronomers have come to the belief that there is evidence for a ‘creation event.’ ” Meyer was impressed with Sandage’s candor and took furious notes of what he said, including the following:




I now have to go from a stance as a complete materialistic rational scientist and say this super natural event, to me, gives at least some credence to my belief that there is some design put in the universe.… I am convinced that there is some order in the universe. I think all scientists, at the deepest level, are so startled by what they see in the miraculousness of the inner connection of things in their field… that they at least have wondered why it is this way.8





Sandage was careful to say there were still questions and that of course science could not “prove” God, but he hardly shrank from the clear implications of what science had learned from the skies and was quite willing to side with the God whose handiwork he saw in them, and perhaps had seen with greater intensity—and magnification—than anyone in the world.


Robert Jastrow of the Goddard Institute was on the stage that day too, and although an agnostic Jew, he did not lean away from the clear implications of what he was watching. In the famous conclusion to his book God and the Astronomers, Jastrow puts it memorably well, so much so that what he said may serve as a fitting end to our discussion.




[The discovery of a definite cosmic beginning] is an exceedingly strange development, unexpected by all but the theologians. They have always accepted the word of the Bible: In the beginning God created heaven and earth.… It is unexpected because science has had such extraordinary success in trying the chain of cause and effect backward in time. For the scientist who has lived by his faith in the power of reason, the story ends like a bad dream. He has scaled the mountains of ignorance; he is about to conquer the highest peak; as he pulls himself over the final rock, he is greeted by a band of theologians who have been sitting there for centuries.9
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CHAPTER THREE The Fine-Tuned Planet



The most famous atheist in the world was riding in the back of a car. Suddenly, someone from the front seat put a camera in his face and asked him which argument was the best from the “other” side—meaning the side that argued for the existence of God.


In the course of his fortune-gathering series of “debates” with rabbis, priests, ministers, lay believers, and imams, Christopher Hitchens had heard them all. So what was the best argument from the other side? Would he say? Could he admit there was any argument on that side worth dignifying? Hitchens was very rarely anything other than a forensics bully, never conceding a grain to the other side of the scale, even when he knew the truth was otherwise. For him the affair was less about finding the truth than humiliating his opponent at any cost, evidently believing the audience wouldn’t know the difference.


But it so happened in this unique case—for reasons we may never know—that he answered quickly and honestly. “It is the fine-tuned argument,” he said. “The fine-tuning, that one degree, well, one degree, one hair [of difference]… even though it doesn’t prove design, doesn’t prove a Designer.… You have to spend time thinking about it, working on it. It’s not a trivial [argument]. We all say that.”


This was a rather dramatic concession from the self-styled enfant terrible-turned-snarly-curmudgeon who generally conceded nothing, lest it give comfort to the scoundrels who dared take the other side of the debate over whether God exists. When he said “We all say that,” Hitchens meant the three others—Richard Dawkins, Daniel Dennett, and Sam Harris—who had come to be known as “The Four Horsemen of the New Atheism” for their bitter spate of angry books and appearances in which they savaged religious people of all kinds, never bothering to distinguish between Torquemada and the 9/11 hijackers on the one hand and Saint Francis and Dietrich Bonhoeffer on the other. These celebrated proponents of the “New Atheism” had heard many arguments against their view, but Hitchens said it was this one—the argument of a “fine-tuned” universe—that they all thought the best.


Hitchens was adamantly opposed to those backward religionists he loved to demonize as the embodiment of evil—although ostensibly he didn’t believe in evil. No matter. It suited him at the moment. But for some reason he seemed to have let this cat out of the bag. The fact that he said his colleagues also felt this way is still more significant, because many of them have publicly averred the opposite, denouncing the argument as idiocy. But here on camera Hitchens made plain that all of them felt as he did. And how could they not? Anyone hearing the argument for the first time is knocked backwards by it, usually wondering how it could be that they hadn’t heard it before.


But what exactly is the fine-tuned argument?


It is simply that there are certain things about our universe—and about our planet—that seem to be so extremely perfectly calibrated that they can hardly be coincidental. If these things were even slightly different, life would not even be possible. One classic example has to do with the size of Earth, which just happens to be exactly what it needs to be in order for life to exist here. Of course most of us cannot imagine that the size of our planet would have any bearing on whether life could exist here, but as it happens, we are perfectly mistaken. One rarely hears about this, but it is established fact: If our planet were smaller or larger by even the smallest of margins, life here could not exist. When we see how many things must be just so—and then just happen to be just so—we cannot help but wonder if perhaps mere coincidence isn’t enough to account for it.


Most of this fine-tuning also involves what is described as the “Goldilocks Principle,” meaning that there are actually two directions in which things can go wrong—or they can be “just right,” as Goldilocks deemed the bed and chair and bowl of porridge she settled on after rejecting the other choices. As with the story of the Three Bears, we find that on Earth and in this universe, things could be too this or too that—too hard or too soft, too big or too small, too hot or too cold—but in every case it just so happens that they are “just right” for life. The size of our Earth is but one of innumerable—and ever-increasing—examples.


That is what is especially remarkable about the “fine-tuning argument”: the more time passes, the stronger it gets, because science discovers more and more examples of it. So it is one thing to say, as the scientist Carl Sagan did, that there are two parameters necessary for life, and Earth just happens to meet both of them. It would be the same if there were five necessary parameters or ten. We still might be able to see Earth’s having met these parameters as a matter of simple good luck. But as the decades have passed and science has uncovered scores and scores and then hundreds of such examples of perfect fine-tuning, the odds become far too astronomical to dismiss as luck or coincidence. The overwhelming impression is that the burgeoning welter of perfect coincidences has mounted to a level impossibly beyond anything we can put down to coincidence, so that even the most hostile atheist must at least wonder whether it is all precisely as it is precisely because it was intentionally designed to be that way.


Why Haven’t We Heard This Before?


Most people have never heard about any of this. There are two main reasons for that. The first is that it cuts against the narrative that the scientific establishment has been pushing with all its might and main roughly since Darwin. The fine-tuning argument is that the universe and the planet on which we all live did not come into existence by accident but were deliberately and intentionally created. This idea, like the discomfiting idea of a universe with a beginning, is very embarrassing to anyone wed to a strictly materialistic account of things. And as we say, it is the more embarrassing because the constant stream of scientific discoveries makes it stronger over time. That science is the principal engine driving this can come across as a particularly stinging irony for anyone wedded to that old atheistic narrative.
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Darwin four years before On the Origin of Species.





And what a strange reversal of fortune it seems. Far from the idea that science and faith are enemies, or that science is increasingly pushing back any need we have for God, we discover that the forward march of science is instead pushing back the argument against God. It is an upending of the idea that people of faith worship a “God-of-the-gaps” who is increasingly irrelevant as science fills in those gaps. On the contrary, as science progresses we see that the God-of-the-gaps is actually a creation of the atheists, and the Creator God of the Bible is a God whose existence is increasingly bolstered by science. The idea that people of faith cling to God to avoid science has been replaced with the idea that atheists cling to their invented God-of-the-gaps idea to avoid the real God who created the universe that science is discovering, and whose existence is increasingly undeniable because of those very discoveries. In a way it seems that in flaunting this invented God-of-the-gaps, atheists have projected their own insecurities onto people of faith and have used their God-of-the-gaps idea as a crutch for themselves, who were too insecure—and perhaps too prideful—to accommodate the possibility of a real God whose existence is revealed by scientific discoveries.


But another reason most of us have not heard the fine-tuned argument is simply that evidence for it has been piling up incrementally over the decades, and there was never any single moment when it was suddenly known. The strength of it has grown quietly. But it has piled up so much in the last decades that now some atheists have felt the need to address it, albeit without very much gusto, so that simply avoiding it is usually the preferred tack.


So What Is the “Fine-Tuning” Argument?


Once upon a time it was possible to believe that life could exist anywhere in the universe, and we assumed that life probably existed on many planets. That’s because we believed that the conditions for life were not difficult to meet. And since there were so many stars and planets, it only followed logically that there must be plenty of life out there. In fact, in the year Time published its famous cover story, the astronomer Carl Sagan said there were only two criteria required for life to exist on any given planet. One was having a star something like our sun, and the other was being the right distance from that star. Since those two conditions were so easy to meet, there must be literally billions of planets in the universe that could support life. Given this now very primitive understanding of how easily life could emerge from non-life in such places, Sagan confidently calculated that there should be innumerable planets with life. This kind of thinking—coupled with Star Trek on TV every week—led to the widespread idea that a colorful variety of life existed throughout the universe. And it was only a matter of time before we found it. Or it us.
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Not long after Sagan made his bold pronouncement, however, subsequent scientific discoveries made it increasingly untrue. The more science learned about the conditions necessary for life, the more it found new criteria that were just as vital as the two Sagan had mentioned. Eventually there were dozens, and the more science learned the more there were. So of course the probability of life in the universe plummeted drastically from billions of planets “probably” having life down to millions and then to thousands. Every time another condition was discovered that was necessary for life, it mathematically reduced the number of planets down until the conditions mounted so high that the number of planets that might support life was winnowed to almost nothing. Eventually, the conditions science reckoned necessary for life had risen so high that the idea that life existed anywhere at all—as it obviously did on our planet—seemed more and more miraculous, and then even outlandish. It didn’t make sense that we existed. And yet here we are. What to make of it? It seemed that the only rational answer for our existence was that everything in the universe had been intentionally designed so that life here could exist.


So that was the fine-tuned argument, and whenever folks like Hitchens bumped into it, they knew there was little they had to say against it. So they began to migrate toward far-fetched scenarios, like the existence of an infinity of universes—despite there being no evidence for that—and saying that one of them probably just happened to have all the right conditions for life. And of course by further happy coincidence we happened to be living in that universe. Lucky we! The unscientific nature of this idea seemed no barrier to embracing it, because the idea of a world fine-tuned by some Creator was simply too unpleasant to consider, so that the New Atheists had fled into that realm of pseudo-philosophy we call wishful thinking.


As we have mentioned, evidence for extreme fine-tuning increases as science advances. The “Fine-Tuning Argument” is also often called “The Anthropic Principle,” because anthropos is the Greek word for “human being,” and these strangely perfect calibrations create the perfect environment for human life.


As we talk about fine-tuning, we should clarify that there are two principal ways in which things appear to be fine-tuned. The first concerns the universe itself, meaning that vast everything that emerged from nothing into something 13.8 billion years ago. The second concerns our planet specifically, which came into being roughly 4.5 billion years ago.


The Size of Earth


We’ve all grown up being exposed endlessly to science fiction TV programs and movies assuming that life exists throughout the universe on all kinds of planets. So it would never dawn on us that the size of our planet could have anything to do with whether life could exist. We might accept that a planet’s size could affect what kind of life emerged, but how could it affect the existence of life itself? As I mentioned earlier, in the 1960s (and then through the ensuing decades, through the magic of reruns), the actors William Shatner and Leonard Nimoy—in their guises as Captain James Tiberius Kirk and Mr. Spock—rocketed through the universe to a new planet each week, encountering varying types of life, although most of them were curiously anthropomorphic. But the idea of life everywhere in the universe has been part of the zeitgeist of our time. Based on this idea the Search for Extraterrestrial Intelligence (SETI) project was launched, scanning the universe for radio messages from distant civilizations. Nothing was ever found, but scientists kept trying. Of course we now know that the premise was extremely optimistic, and as time passes such efforts come across as willful naivete, because we can now see that far too many things need to be “just so” for any planetary environment to be friendly to life.


One of the simplest examples of this has to do with the size of our planet. We now know if our own Earth were any bigger or smaller, life here could not exist. This is only one of the parameters we have discovered as necessary for life, but it’s a good place to begin.


The first question must be why the size of a planet would have anything to do with whether life could flourish, and the first and simplest answer has to do with our magnetic field. Who ever thinks about Earth’s magnetic field? But it happens nonetheless to be magnificently important in many ways. If Earth were any smaller, our magnetic field would be weaker, and what we call the “solar wind” would quickly strip our atmosphere down to almost nothing, so that we would end up like Mars, which is of course a lifeless world. And who thinks about the solar wind? But if we did, we would realize that it is a stream of charged particles—“ion gas” or plasma—made up of electrons, protons, and some alpha rays blasted toward us every moment from the sun. But because of the size of our planet, our “magnetosphere” is just powerful enough to protect us from that radiation. The magnetospheres of the gigantic planets Jupiter and Saturn are also very powerful. And just as happens here on Earth, their magnetospheres deflect the solar wind so that it travels mostly around them instead of to their surfaces. Here on Earth, the solar winds would have long ago stripped away our hydrogen and oxygen, which of course make up water, which could hardly be more important. Mars is not much smaller than Earth, but it is just small enough that its magnetosphere cannot protect it, and as we have said, most of its atmosphere was stripped away eons ago. This is just one aspect of the fine-tuning of Earth’s environment, illustrating how little it would take for life here to be impossible. But it’s a fact that if Earth were slightly smaller, there could be no life here.



[image: Image]

Structure of the Earth’s magnetosphere. NASA





But if Earth were any larger, we would have other life-killing problems. In their book The Privileged Planet, authors Guillermo Gonzalez and Jay Richards explain that a larger Earth would have more powerful gravity, so that no water or methane or carbon dioxide could escape our atmosphere, which would be so thick we couldn’t breathe. Our air would be more “viscous.” According to Gonzalez and Richards: “Earth may be almost as big as a terrestrial planet can get.” Again, who would ever think that the size of our planet would be so precisely and perfectly calibrated for life? That if it were even slightly smaller or larger there could be no life whatsoever? But the more science learns, the more we see that the science fiction scenarios we have grown up with are hopelessly out of date and have confused us into believing that the conditions for life on any given planet can vary dramatically. But now we know that they cannot.


Running Asteroid Interference


We venture into the sublime madness of water in a subsequent chapter, and if ever there were something we took for granted, that would be it. But before that, let’s simply acknowledge the uncontroversial fact that water is inescapably central to life on Earth. But because of this, several things must also be very precisely just so. For example, if we were even slightly closer to the sun, most of our water would have evaporated, and life couldn’t exist. By the same token, if we were slightly farther away, all water would have frozen, also making life untenable. As we have said, even Carl Sagan in 1966 knew our distance from the sun was dispositive. It is one of the easier things for us to understand about fine-tuning.


But whoever would have dreamt that the presence in our solar system of the so-called “gas giants,” Jupiter and Saturn, was just as crucial? After all, why should these colossally large and very distant planets have any bearing on whether life here could exist? And yet we now know that is the case, and it’s one more thing we didn’t know back when Carl Sagan was making his overconfident predictions. It turns out that Jupiter and Saturn—like planetary linebackers—run interference for us. In other words, if they weren’t where they are, our planet would endlessly be pelted with meteorites and asteroids. Perhaps a thousand times as many would make it to our surface. Can any of us imagine spending our lives gazing upward in fear? Actually, we wouldn’t ever have come into being, so it’s a moot point. But now we know that it’s only the tremendous mass and gravity of these two monstrously large planets that protects us, because they pull most of these speeding objects away from us—either by simply deflecting them into outer space or actually absorbing them into themselves. So life on Earth without them simply would not even be possible. Have you ever heard this before? And now that we know this is what science has taught us, we must wonder: Is it merely a happy coincidence that they are there? Or is it possible that our existence here was intended all along, and these titanic planets were intentionally put where they are?


In case anyone is not convinced that endless flights of asteroidal missiles hitting Earth would affect the conditions needed for life, we should recall the asteroid that hit Earth sixty-six million years ago, kicking up so much dust that our atmosphere didn’t let light in for the longest time, killing off much plant life, not to mention 75 percent of all animal life on the planet, including all the dinosaurs. But imagine: That single asteroid was just seven miles in diameter, and Earth is eight thousand miles in diameter. It’s hard to think something so comparatively small could have such a far-reaching effect. But of course it did. So we can also imagine that if something like this were happening more often, life here would never have had any real chance of beginning at all. We didn’t understand until 1980 that it was that asteroid that killed off the dinosaurs, but once again, the more science reveals, the more extraordinary our existence seems.


Since we are on the subject, we should mention the 1908 Tunguska event, when an asteroid only three hundred feet in diameter—inexpressibly tiny in comparison to our planet—exploded above an uninhabited region in Siberia. When it did, it instantly flattened eighty million trees and caused so much atmospheric disturbance that the effects were noticed as far as London. Can we imagine if such things happened constantly? We should try, because without Jupiter and Saturn, we know now that it would be happening. So it’s a fact: If Jupiter and Saturn weren’t there, we wouldn’t be here.


The Moon


Most of us don’t think much about what the Moon is doing where it is, or whether it might have any serious effect on life here. In fact, if there were a list of things we take mostly for granted—like the blue color of the sky or the air we breathe or the ubiquity of water—the moon would have to be near the top. After all, there it is and always has been, quietly reflecting the sun’s light, and waxing and waning so wonderfully calendrically that we have used it to mark time forever, just as we have used our own orbit around the sun and have used Earth’s own revolution around its axis to do the same. The Bible poetically calls the moon “the silent witness in the sky.” There it is and always has been.


But who among us knows its presence is crucial to life on Earth, or knows how it got there? Science only recently came to where it finally understands how the moon came into being, and to see that the details of its size and proximity to Earth are inescapably central to our existence. For example, we now know that if the moon were slightly smaller or larger, life here couldn’t exist. But before we go into that and other things, let’s look into how our moon came into being.


How the Moon Was Formed


When I was growing up, no one knew how the moon had come into being. There were theories, but not until the six Apollo missions from 1969 through 1972 did we have enough facts to begin to grope our way toward an answer. Well into the 1980s and beyond, most of us had heard that the moon came to us from another distant galaxy, that as it swept close to us the gravity of Earth ensnared it—and it’s been with us ever since. Another theory was that it was created when Earth was created. But neither is the case. What actually happened—which we only know because of recent science—is undeniably more interesting and far more amazing than any previous theory.
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