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  Until relatively recently, the argument between theists and atheists or (to adopt my own self-description) between theists and antitheists, was largely based on two implicitly shared assumptions. The first was that science and religion belonged, in the famous words of Stephen Jay Gould, to “non-overlapping magisteria.” The second was that science and reason could not actually disprove the existence of a deity or a creator: they could no more than show that there was no good or sufficient evidence to justify such a belief.




  One sometimes suspects that the acceptance of the “non­overlapping” verdict was a cause of some relief to many nonscientists such as myself, who prefer to argue with religion from ­different premises. But with the arrival on the scene of Victor Stenger’s book, the already revived and extended argument for unbelief has undergone a sort of quantitative and qualitative acceleration. One side in this dispute is going to have to yield.




  Before I say more about how important I think this contribution is, I’d like to say a word for the lay or nonscientist infidel community, who are now so much in Victor Stenger’s debt. Until 1834 the very word “scientist” was not in common circulation. Men like Sir Isaac Newton were considered, and considered themselves, to be “natural philosophers”: men of scientific bent to be sure, but men of a wider and deeper learning as well. Arguments about greater cosmic purposes were all of a piece with calculations and experiments, and the tyranny of specialization had not imposed itself on us. As a result, by the way, many scientists held completely “unscientific” views. Newton himself was a secret alchemist who believed that the pope was anti-Christ and that the true dimensions of the Temple of Solomon might yield crucial findings. Joseph Priestley, the Unitarian discoverer of oxygen, was a devotee of the phlogiston theory. Alfred Russel Wallace liked nothing better than a good spiritualist séance. It is not really until the figure of Albert Einstein (and perhaps Bertrand Russell also) that we start to find that very powerful synthesis between scientific method and a more general “human­ism”; a synthesis basing itself upon reason and daring to make the connection between physical and natural evidence and the conclusion that an ethical life, as well as a rational one, is best lived on the assumption that there is no supernatural dimension.




  In recent years, a number of scientists—physicists, biologists, neurologists, and others—have become, in effect, “public intellectuals” for the cause of atheism. They have transcended the bounds of their respective disciplines in order to defend the general proposition that free scientific inquiry, and the sort of society that can both support it and benefit from it, is worth defending from the assaults of ignorance and bigotry and terrorism. Thanks to these volunteers, from the brilliant Richard Dawkins in Oxford to the truly exceptional and brave Pervez Hoodbhoy in Islamabad, there is now a wide cultural resistance to those who would force stultifying creationist nonsense into the schoolroom, or those whose only interest in science is the plagiarism of technology for the purposes of criminal “faith-based” violence.




  Attending a recent conference that included many such figures, I was interested to find that, when their experience of debating with the faithful was “pooled,” there was really only one argument from the other side that was considered to have any interest or bear any weight. This was the question of “why is there something rather than nothing?” with its attendant suggestion that the laws of physics and the universe have been somehow “fine-tuned” in order to create the conditions most optimal for life.




  I first came across this “argument” in a book published in 1993. Credible Christianity: The Gospel in Contemporary Culture was written by a man named Hugh Montefiore whom I slightly knew and rather liked. A senior bishop of the Church of England, he had been converted from Judaism as a schoolboy by the appearance of a white-robed figure who commanded him to “Follow Me.” Here is how the bishop phrased the matter:




  For example, if the strong force which keeps the nucleus of an atom together had been only 2 per cent stronger, the universe would have blown up: if it were slightly weaker, nuclear fusion, which keeps the stars burning, would not have happened. There are many such coincidences, signal examples to the eyes of faith of the wisdom and providence of the Creator.




  If you turn to pages 137 to 164 of Victor Stenger’s book, you will find a fairly comprehensive rebuttal of this attempt to update the old argument from design, which was originally cast in more purely terrestrial terms by William Paley in his Natural Theology. It becomes ever clearer that the scientific and the supernatural explanations of matters are not so much “non-overlapping” as doomed to overlap, and to contradict one another, or perhaps better, say, to be incompatible or irreconcilable with one another.




  Let me adduce a couple more examples of my own—or rather, adaptations of my own from the work of others—to support Victor Stenger’s case that the god hypothesis has actually been conclusively discredited. Suppose we take the hypothesis at face value for a moment. Edwin Hubble long ago demonstrated that the universe is exploding away from its “big bang” starting point. Persuaded by the “red light” evidence that this was indeed true, the scientific community nonetheless thought, for what might be called Newtonian reasons, that this rate of expansion would slow down over time. To the contrary, and as Lawrence Krauss had predicted, it has now been found that the universe is exploding away from itself at a rapidly increasing rate. Among the nontrivial consequences of this will be that we shall one day be unable to observe anything in the whirling galaxies that will any longer confirm that the “big bang” ever took place. Meanwhile, the Andromeda galaxy, already visible to the naked eye in the night sky, is headed directly toward our own and will collide with it in five billion years. What sort of “fine tuning” is this? (Perhaps the same tuning that has made all the other planets just in the tiny suburb of our own solar system either too hot or too cold to support life.) At least, however, it provides a good demonstration of how a great deal of “nothing” is all set to come out of our brief “something.”




  Or take a quite different order of instance, again from the sort of scientific knowledge and discovery that has not been available to us for more than a few years. Now that we have mapped the human genome, we know that all our common ancestors left Africa about sixty thousand years ago, and that we all share the genetic markers to prove it. Allow me to quote from an essay by Spencer Wells, the director of the Genographic Project at the National Geographic:




  What set these migrations in motion? Climate change—today’s big threat—seems to have had a long history of tormenting our species. Around 70,000 years ago it was getting very nippy in the northern part of the globe, with ice sheets bearing down on Seattle and New York; this was the last Ice Age. At that time, though, our species, Homo sapiens, was still limited to Africa; we were very much homebodies. But the encroaching Ice Age, perhaps coupled with the eruption of a super-volcano named Toba, in Sumatra, dried out the tropics and nearly decimated the early human population. While Homo sapiens can be traced to around 200,000 years ago in the fossil record, it is remarkably difficult to find an archaeological record of our species between 80,000 and 50,000 years ago, and genetic data suggest that the population eventually dwindled to as few as 2,000 individuals. Yes, 2,000—fewer than fit into many symphony halls. We were on the brink of extinction.




  Ponder this arresting finding, even with its misuse of the word “decimate” (which means “reduce by one tenth” rather than “eradicate”). There are, really, only two ways of assimilating and analyzing it. The first way is to see the survival and escape and later population spread of the endangered 2,000 as a miracle: a form of the Exodus story that alas never managed to get written on any tablets or papyri. The second way is to remember something else that we didn’t know until recently: that almost 99 percent of all species ever recorded as having lived on this planet did become extinct. If you bear that in mind, then any author of any miracle must also have been the deliberate author of the ice sheets and the Sumatran explosion—“the wisdom and providence of the Creator,” as Bishop Montefiore put it so fulsomely—and then have stayed his hand until just the point when the population of his preferred creatures dipped below the 2,000 mark. That could, I suppose, be called “fine tuning.” It could also be thought of as a very laborious and roundabout and inefficient and incompetent (and somewhat cruel and capricious) method of ensuring human survival.




  In other words, none of these god-centered “hypotheses” can do any more than replace, or attempt to restate, the original fallacy of the “design” arguments. Meanwhile, our advances in knowledge and technique simply place these efforts under an ever more pitiless and skeptical gaze. Now we know roughly the age of our species. Richard Dawkins has put it as high as a quarter of a million years, while Francis Collins (the extremely genial and decent C. S. Lewis fan who oversaw the Human Genome Project) once in my hearing said that it could be as little as a hundred thousand. No matter. Let us take the lower figure, and use it to illustrate the truth of revelation. On this model, our species emerged and for tens of thousands of years cowered in the few climatic refuges of the globe that were hospitable to it. Life expectancy? Perhaps a couple of decades. Infant mortality? Extremely high. Death from tooth decay or diarrhea? Commonplace. Terror of microorganisms in general? Intense. Fear of death from earthquake, tsunami, volcano, and flood? Extreme, and again compounded by ignorance. Wars between tribes and clans for food and territory? Grim and frequent. Religion? Not known to us, but probably involving human and animal sacrifice to propitiate weird idols.




  And for a minimum of ninety-five thousand years, heaven watches this with folded arms! Stony, lofty indifference attends the striving and the suffering and the agonizing deaths of infants and innocents, to say nothing of the sadistic and genocidal violence and the worship of bogus shrines and false gods. And then, at long last, after nine thousand and five hundred decades or so (an instant in evolutionary time, to be sure, but quite a long time for frightened mammals), it is decided that heaven must intervene. By direct revelation. But only in certain illiterate and backward parts of the Middle East. As I say, you may choose to believe this if you so desire, but that is what you must now believe. Until an amazingly recent date, science would not have compelled you to face the absurd consequences of your faith in quite this way.




  In any case, and as Victor Stenger points out quite early on in his marvelous book, there is a big difference between being a deist and a theist. You may still, to your own satisfaction, decide that none of nature’s observable processes could have got under way without a prime mover. But alas, all your real work as a religious person is still ahead of you. How can you get from this prime mover or first cause to a deity who cares who you sleep with, what you eat, what holy day you observe, or how you mutilate your own (or your children’s) genitalia? From the big bang of the great beginning to the small and sordid bang of the virgin-hunting suicide bomber is still quite a step. Nobody has even come close to showing how this step could ever be taken. And it is highly unlikely, now, that anybody ever will. The simple reason for this is that we have better and clearer and more impressive explanations for things, as well as explanations that are more beautiful, elegant, and harmonious. To look the facts in the face is not to surrender to despair and nihilism: we know that the world will come to an end and we even know how, but it is only the religious who look forward to this event with relish and relief.




  The challenge of our age is the same that confronted all previous ages. How shall we live the good life and how shall we know virtue? In the past millennia of primeval ignorance, pattern-seeking primates proposed a totalitarian solution to this question and threw all the responsibility onto a supreme dictator who demanded to be loved and feared at the same time. The story of human emancipation is the narrative of our liberation from this evil myth, and from the greedy, ambitious primates who sought (as they still seek) to rule in its name. Many forces have contributed to this emancipation, from philosophers to satirists, but it is perhaps to the natural and human sciences that we have come to owe the most, and Victor Stenger is prominent among those whom we must acknowledge.
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  The sciences do not try to explain, they hardly even try to interpret, they mainly make models. By a model is meant a mathematical construct which, with the addition of certain verbal interpretations, describes observed phenomena. The justification of such a mathematical construct is solely and precisely that it is expected to work.




  —John von Neumann1




  VIEW FROM THE SIDELINES




  Throughout history, arguments for and against the existence of God have been largely confined to philosophy and theology. In the meantime, science has sat on the sidelines and quietly watched this game of words march up and down the field. Despite the fact that science has revolutionized every aspect of human life and greatly clarified our understanding of the world, somehow the notion has arisen that it has nothing to say about a supreme being that much of humanity worships as the source of all reality.




  In his 1999 book, Rocks of Ages, famed paleontologist Stephen Jay Gould referred to science and religion as two “non-overlapping magisteria,” with science concerning itself with understanding the natural world while religion deals with issues of morality.2 However, as many reviewers pointed out, this amounted to a redefinition of religion as moral philosophy. In fact, most religions do more than simple moralizing but make basic pronouncements about nature, which science is free to evaluate. Furthermore, science has an obvious role in the study of physical objects, such as the Shroud of Turin, which may have religious implications. And, why can’t science consider moral issues, which involve observable and sometimes even quantifiable human behavior?




  In a poll taken in 1998, only 7 percent of the members of the US National Academy of Sciences, the elite of American scientists, said they believed in a personal God.3 Nevertheless, most scientists seem to prefer as a practical matter that science should stay clear of religious issues. Perhaps this is a good strategy for those who wish to avoid conflicts between science and religion, which might lead to less public acceptance of science, not to mention that most dreaded of all consequences—lower funding. However, religions make factual claims that have no special immunity from being examined under the cold light of reason and objective observation.




  Besides, scientific arguments for the existence of God, that is, arguments based on observations rather than authority, have been made since ancient times—as early as 77 BCE by Marcus Tullius Cicero (d. 43 BCE) in his work De Natura Deorum (On the Nature of the Gods).4 Particularly influential was William Paley (d. 1805) with his Natural Theology or Evidences of the Existence and Attributes of the Deity Collected from the Appearance of Nature, first published in 1802.5 In more recent years, theologians and theistic scientists have begun looking to science to provide support for their beliefs in a supreme being. Many books have been published purporting that modern theoretical and empirical science supports the proposition that God exists, and the popular media have been quick to promulgate this view.6 Very few books or media stories have directly challenged that assertion. But if scientific arguments for the existence of God are to be allowed into intellectual discourse, then those against his existence also have a legitimate place.




  In my 2003 book, Has Science Found God? I critically examined the claims of scientific evidence for God and found them inadequate.7 In the present book, I will go much further and argue that by this moment in time science has advanced sufficiently to be able to make a definitive statement on the existence or nonexistence of a God having the attributes that are traditionally associated with the Judeo-Christian-Islamic God.




  We now have considerable empirical data and highly successful scientific models that bear on the question of God’s existence. The time has come to examine what those data and models tell us about the validity of the God hypothesis.




  To be sure, the Judeo-Christian-Islamic God is not well defined. Not only do different views of God exist among these faiths, but also many differences can be found within each faith itself­—between theologians and lay believers as well as from sect to sect. I will focus on those attributes of the God that the bulk of believers in each of these varied groups worship. Some of these attributes are also shared by the deities of religions outside the three great monotheisms.




  I am well aware that sophisticated theologians have developed highly abstracted concepts of a god that they claim is consistent with the teachings of their faiths. One can always abstract any concept so it is out of the realm of scientific investigation. But these gods would not be recognized by the typical believer.




  In the three monotheisms, God is viewed as a supreme, transcendent being—beyond matter, space, and time—and yet the foundation of all that meets our senses that is described in terms of matter, space, and time. Furthermore, this God is not the god of deism, who created the world and then left it alone, or the god of ­pantheism, who is equated with all of existence. The Judeo-­Christian-Islamic God is a nanosecond-by-nanosecond participant in each event that takes place in every cubic nanometer of the universe, from the interactions of quarks inside atomic nuclei to the evolution of stars in the most distant galaxies. What is more, God listens to every thought and participates in each action of his very special creation, a minute bit of organized matter called humanity that moves around on the surface of a tiny pebble in a vast universe.




  So, when I use uppercase G, I mean the Judeo-Christian-Islamic God. Other gods will be lowercase. I will also use the traditional masculine pronouns in referring to God. This book is an investigation of the evidence for the existence of God—not all gods. It might be likened to a physicist investigating the existence of a massless charged particle, but not all particles.




  SUPERNATURAL SCIENCE




  No consensus exists among philosophers of science on what distinguishes science from pseudoscience or nonscience, although most scientists would say they know pseudoscience when they see it. In this book, I will take science to refer to the performing of objective observations by eye and by instrument and the building of models to describe those observations. These models are not simple snapshots of the observations, but they utilize elements and processes or mechanisms that attempt to be universal and general so that not only one set of observations is described but also all the observations that fit into as wide a class as possible. They need not always be mathematical, as asserted by John von Neumann in the epigraph to this chapter.




  Perhaps the most outstanding current (mathematical) example is the standard model of elementary particles and forces in which all of familiar matter is composed of just three particles: the up quark, the down quark, and the electron. This model was formulated in the 1970s and to this date remains consistent with all the measured properties of matter made in our most sophisticated laboratories on Earth and observed in space with our most powerful telescopes.




  Notice that the main purpose of scientific models is to describe rather than explain. That is, they are deemed successful when they agree with all observations, especially those that would have falsified the model had those observations turned out otherwise. Often this process takes the form of hypothesis testing, in which a model is proposed as a series of hypotheses that are then tested against carefully controlled observations. Whether the elements and processes that make up a successful model are to be taken as intrinsic parts of reality is not a question that can be simply answered since we can never know that the model might be falsified in the future. However, when a model is falsified, we can reasonably assume that those elements and processes that are unique to the model and not also part of another, successful model are likely not intrinsic parts of reality.




  My analysis will be based on the contention that God should be detectable by scientific means simply by virtue of the fact that he is supposed to play such a central role in the operation of the universe and the lives of humans. Existing scientific models contain no place where God is included as an ingredient in order to describe observations. Thus, if God exists, he must appear somewhere within the gaps or errors of scientific models.




  Indeed, the “God of the gaps” has long been a common argument for God. Science does not explain everything, so there is always room for other explanations and the believer is easily convinced that the explanation is God. However, the God of the gaps argument by itself fails, at least as a scientific argument, unless the phenomenon in question is not only currently scientifically inexplicable but can be shown to forever defy natural description. God can only show up by proving to be necessary, with science equally proven to be incapable of providing a plausible account of the phenomenon based on natural or material processes alone.




  This may strike the reader as an impossible requirement. How can we ever know that science will never be able to provide a “natural” account for some currently mysterious phenomenon? I claim this is within the realm of possibility, if not with 100 percent certainty, within a reasonable doubt. Using the historical association of natural with material, I will provide hypothetical examples of phenomena that, if observed, cannot be of material origin beyond a reasonable doubt. Since by all accounts God is nonmaterial, his presence would be signaled, beyond a reasonable doubt, by the empirical verification of such phenomena.




  Some scientists have raised objections to the association of ­natural with material. They say all observable phenomena are “natural,” by (their) definition. Others say any testable theory is ­“natural,” by (their) definition. I prefer not to indulge in endless arguments over the meanings of words that never seem to converge on a consensus. I have stated how I will use the words natural and supernatural, as synonymous with material and nonmaterial. The supernatural cannot be banished from science by mere definition.




  I define matter as anything that kicks back when you kick it. It is the stuff of physics. By “kick” I refer to the universal observation process in which particles, such as the photons that compose light, are bounced off objects. Measurements on the particles that bounce back into our eyes and other sensors give us properties of the observed object called mass, momentum, and energy that we identify with matter. Those measurements are described with models that contain purely material processes—the dynamical principles of physics—all subject to empirical testing and falsification.8




  Many scientists will object that the supernatural or nonmaterial cannot be tested in any analogous manner. Indeed, in recent political battles in the United States that have pit science against conservative religious groups who see their beliefs threatened by evolution, prominent scientists and national science organizations have made public statements and given court testimony to the effect that science can only deal with natural causes. In this they have played right into the hands of those who try to argue that science has a dogmatic commitment to materialism that prevents it from even considering any alternatives.




  In this book I will show that a number of proposed supernatural or nonmaterial processes are empirically testable using standard scientific methods. Furthermore, such research is being carried out by reputable scientists associated with reputable institutions and published in reputable scientific journals. So the public statements by some scientists and their national organizations that science has nothing to do with the supernatural are belied by the facts.




  True that science generally makes the assumption called methodological naturalism, which refers to the self-imposed convention that limits inquiry to objective observations of the world and generally (but, as we will see, not necessarily) seeks natural accounts of all phenomena. This is often confused with metaphysical naturalism, which assumes that reality itself is purely natural, that is, composed solely of material objects. While it cannot be denied that most physical scientists, at least, think this is the case, they cannot prove it. Furthermore, they have no need to try since ultimately it is not a scientific question amenable to empirical adjudication. If it were, it would be physics and not metaphysics.




  In this book I will show that certain natural, material phenomena are implied by the God hypothesis. The observation of any of these phenomena would defy all reasonable natural, material descriptions.




  Despite philosophical and historical literature in the past century that described the history of science as a series of revolutions and “paradigm shifts,”9 the fundamental notion of matter and material processes has not been changed since the time of Newton—only embellished.10 Anything that can be shown to violate those principles, to have properties different from those long associated with matter, would be of such world-shaking significance that, for want of a better term, we could call them supernatural.




  As far as we can tell from current scientific knowledge, the universe we observe with our senses and scientific instruments can be described in terms of matter and material processes alone. Certainly scientists will initially search for a material account of any new phenomenon since parsimony of thought requires that we seek the simplest models first, those that make the fewest new, untried hypotheses. However, should all material explanations fail, there is nothing stopping the empirical testing of hypotheses that go beyond those of conventional physical science.




  GAPS FOR GOD?




  Well aware that the existence of God is not proved from the incompleteness of science alone, some theologians and theistic scientists are now claiming that they have uncovered gaps in scientific theories that can only be filled by a supreme being operating outside the natural realm. They boldly assert that science cannot account for certain phenomena and, furthermore, never will. The new “proofs” are based on claims that the complexity of life cannot be reduced, and never will be reduced, to purely natural (material) processes. They also assert that the constants and laws of physics are so fine-tuned that they cannot have come about naturally, and that the origin of the physical universe and the laws it obeys cannot have “come from nothing” without supernatural intervention. Believers also cite results from purported carefully controlled experiments that they say provide empirical evidence for a world beyond matter that cannot be accounted for by material processes alone.




  In order to estimate effectively the credibility of these claims, we must be careful to properly locate the burden of proof. That burden rests on the shoulders of those who assert that science will never be able to account naturally for some phenomenon, that is, describe the phenomenon with a model containing only material elements and processes. If a plausible scientific model consistent with all existing knowledge can be found, then the claim fails. That model need not be proven to be correct, just not proven to be incorrect.




  If we can find plausible ways in which all the existing gaps in scientific knowledge one day may be filled, then the scientific arguments for the existence of God fail. We could then conclude that God need not be included in the models we build to describe phenomena currently observable to humans. Of course, this leaves open the possibility that a god exists that is needed to account for phenomena outside the realm of current human observation. He might show up in some future space expedition, or in some experiment at a giant particle accelerator. However, that god would not be a god who plays an important role in human life. It is not God.




  EXAMINING THE EVIDENCE AGAINST GOD




  Evaluating the arguments that science has uncovered evidence for God is only part of my task, which was largely completed in Has Science Found God? My primary concern here will be to evaluate the less familiar arguments in which science provides evidence against the existence of God.




  The process I will follow is the scientific method of hypothesis testing. The existence of a God will be taken as a scientific hypothesis and the consequences of that hypothesis searched for in objective observations of the world around us. Various models will be assumed in which God has specific attributes that can be tested empirically. That is, if a God with such attributes exists, certain phenomena should be observable. Any failure to pass a specific test will be regarded as a failure of that particular model. Furthermore, if the actual observations are as expected in the absence of the specified deity, then this can be taken as an additional mark against his existence.




  Where a failure occurs, the argument may be made that a hidden God still may exist. While this is a logically correct statement, history and common experience provide many examples where, ultimately, absence of evidence became evidence of absence. Generally speaking, when we have no evidence or other reason for believing in some entity, then we can be pretty sure that entity does not exist.11 We have no evidence for Bigfoot, the Abominable Snowman, and the Loch Ness Monster, so we do not believe they exist. If we have no evidence or other reason for believing in God, then we can be pretty sure that God does not exist.
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  All that belongs to human understanding, in this deep ignorance and obscurity, is to be skeptical, or at least cautious; and not to admit of any hypothesis, whatsoever; much less, of any which is supported by no appearance of probability.




  —David Hume




  LACK OF EVIDENCE




  Many theologians and theistic scientists claim that evidence has been found for the existence of the Judeo-Christian-Islamic God or, at least, some being with supernatural powers. However, they cannot deny that their evidence is not sufficiently convincing to satisfy the majority of scientists. Indeed, as we saw in the preface, the overwhelming majority of prominent American scientists has concluded that God does not exist. If God exists, where is he? Philosopher Theodore Drange has termed this the lack-of-evidence argument, which he states formally as follows:




  

    	Probably, if God were to exist, then there would be good objective evidence for his existence.




    	But there is no good objective evidence for his existence.




    	Therefore, probably God does not exist.


  




  Drange criticizes premise 1 of the lack-of-evidence argument, pointing out that God could simply choose not to use the channel of objective evidence but directly implant that knowledge in human minds.1 However, as he and others have pointed out, such a deity would not be a perfectly loving God and the very existence of nonbelievers in the world who have not resisted such belief is evidence against his existence.2 The problem of divine hiddenness is one that has taxed the abilities of theologians over the years—almost as much as the problem of evil, which questions how an omnibenevolent, omnipotent, and omniscient God can allow so much unnecessary suffering among the planet’s humans and animals. We will return to each of these problems.




  However, independent of the unknowable intentions of a hypothetical being of infinite power and wisdom, objective evidence for an entity with godlike attributes should be readily available. After all, God is supposed to play a decisive role in every happening in the world. Surely we should see some sign of that in objective observations made by our eyes and ears, and especially by our most sensitive scientific instruments.




  The founders and leaders of major religions have always claimed that God can be seen in the world around us. In Romans 1:20, St. Paul says: “Ever since the creation of the world his invisible nature, namely his eternal power and deity, have been clearly perceived in the things that have been made.” We will look for evidence of God in the things that have been made.




  THE NATURE OF SCIENTIFIC EVIDENCE




  Before examining specific data, let us consider what constitutes “scientific evidence.” Here I will limit myself to the kind of evidence that is needed to establish the validity of an extraordinary claim that goes beyond existing knowledge. Clearly the standard for this must be set much higher than that for an ordinary claim.




  For example, an ordinary claim might be that an 81-milligram aspirin taken daily will reduce the chance of heart attacks and strokes. Such a claim is ordinary, because we have a plausible mechanism for such an effect in the resulting slight thinning of the blood. By contrast, an extraordinary claim might be that such a therapy would cure AIDS. Lacking any plausible mechanism, we would have to demand far more confirmatory data than in the first case.




  We often hear of stories citing examples of dreams that came true. This would seem to suggest a power of the mind that goes beyond known physical capabilities. However, in this case, a strong selection process is taking place whereby all the millions of dreams that do not come true are simply ignored. Unless otherwise demonstrated, a plausible explanation that must first be ruled out is that the reported dream came true by chance selection out of many that had no such dramatic outcome.




  How can we rule out chance or other artifacts? This is what the scientific method is all about. We might do a controlled experiment with hundreds of subjects recording their dreams upon awaking every morning. Independent investigators, with no stake in the outcome one way or another, would then perform a careful statistical analysis of the data. It would help if the dream outcomes were something simple and quantitative, like the winning number for a future lottery. Then the results could be compared with the easily calculated expectations from chance.




  Allow me to list a few of the rules that the scientific community conventionally applies when evaluating any extraordinary claim. This is not complete by any means; nowhere can we find a document that officially lays down the scientific method to the complete satisfaction of a consensus of scientists and philosophers. However, five conditions suffice for our evaluation of claims of empirical evidence for extraordinary empirical claims in science:




  Conditions for Considering Extraordinary Claims




  

    	The protocols of the study must be clear and impeccable so that all possibilities of error can be evaluated. The investigators, not the reviewers, carry the burden of identifying each possible source of error, explaining how it was minimized, and providing a quantitative estimate of the effect of each error. These errors can be systematic—attributable to biases in the experimental set up—or statistical—the result of chance fluctuations. No new effect can be claimed unless all the errors are small enough to make it highly unlikely that they are the source of the claimed effect.




    	The hypotheses being tested must be established clearly and explicitly before data taking begins, and not changed midway through the process or after looking at the data. In particular, “data mining” in which hypotheses are later changed to agree with some interesting but unanticipated results showing up in the data is unacceptable. This may be likened to painting a bull’s-eye around wherever an arrow has struck. That is not to say that certain kinds of exploratory observations, in astronomy, for example, may not be examined for anomalous phenomena. But they are not used in hypothesis testing. They may lead to new hypotheses, but these hypotheses must then be independently tested according to the protocols I have outlined.




    	The people performing the study, that is, those taking and analyzing the data, must do so without any prejudgment of how the results should come out. This is perhaps the most difficult condition to follow to the letter, since most investigators start out with the hope of making a remarkable discovery that will bring them fame and fortune. They are often naturally reluctant to accept the negative results that more typically characterize much of research. Investigators may then revert to data mining, continuing to look until they convince themselves they have found what they were looking for.3 To enforce this condition and avoid such biases, certain techniques such as “blinding” may be included in the protocol, where neither the investigators nor the data takers and analyzers know what sample of data they are dealing with. For example, in doing a study on the efficacy of prayer, the investigators should not know who is being prayed for or who is doing the praying until all the data are in and ready to be analyzed.




    	The hypothesis being tested must be one that contains the seeds of its own destruction. Those making the hypothesis have the burden of providing examples of possible experimental results that would falsify the hypothesis. They must demonstrate that such a falsification has not occurred. A hypothesis that cannot be falsified is a hypothesis that has no value.




    	Even after passing the above criteria, reported results must be of such a nature that they can be independently replicated. Not until they are repeated under similar conditions by different (preferably skeptical) investigators will they be finally accepted into the ranks of scientific knowledge.


  




   




  Our procedure in the following chapters will be to select out, one by one, certain limited sets of attributes and examine the empirical consequences that can reasonably be expected by the hypothesis of a god having those attributes. We will then look for evidence of these empirical consequences.




  FALSIFICATION




  Falsification was the demarcation criterion proposed in the 1930s by philosophers Karl Popper4 and Rudolf Carnap5 as a means for distinguishing legitimate scientific models from nonscientific conjectures. Since then, however, philosophers of science have found falsification insufficient for this purpose.6 For example, astrology is falsifiable (indeed, falsified) and not accepted as science. Nevertheless, falsification remains a very powerful tool that is used whenever possible. When a hypothesis is falsifiable by a direct empirical test, and that test fails, then the hypothesis can be safely discarded.




  Now, a certain asymmetry exists when testing scientific models. While failure to pass a required test is sufficient to falsify a model, the passing of the test is not sufficient to verify the model. This is because we have no way of knowing a priori that other, competing models might be found someday that lead to the same empirical consequences as the one tested.




  Often in science, models that fail some empirical test are modified in ways that enable them to pass the test on a second or third try. While some philosophers have claimed this shows that falsification does not happen in practice, the modified model can be regarded as a new model and the old version was still falsified. I saw many proposed models falsified during my forty-year research career in elementary particle physics and astrophysics; it does happen in practice.7




  Popper restricted falsification (which he equates to refutability) to empirical statements, and declared, “philosophical theories, or metaphysical theories, will be irrefutable by definition.”8 He also noted that certain empirical statements are irrefutable. These are statements that he called “strict or pure existential statements.” On the other hand, “restricted” existential statements are refutable. He gives this example:




  “There exists a pearl which is ten times larger than the next largest pearl.” If in this statement we restrict the words “There exists” to some finite region in space and time, then it may of course become a refutable statement. For example, the following statement is obviously empirically refutable: “At this moment and in this box here there exist at least two pearls one of which is ten times larger than the next largest pearl in this box.” But then this statement is no longer a strict or pure existential statement: rather it is a restricted existential statement. A strict or pure existential statement applies to the whole universe, and it is irrefutable simply because there can be no method by which it could be refuted. For even if we were able to search our entire universe, the strict or pure existential statement would not be refuted by our failure to discover the required pearl, seeing that it might always be hiding in a place where we are not looking.9




  By this criterion, it would seem that the existence of God cannot be empirically refuted because to do so would require making an existential statement applying to the whole universe (plus whatever lies beyond). But, in looking at Popper’s example, we see this is not the case for God. True, we cannot refute the existence of a God who, like the pearl in Popper’s example, is somewhere outside the box, say, in another galaxy. But God is supposed to be everywhere, including inside every box. So when we search for God inside a single box, no matter how small, we should either find him, thus confirming his existence, or not find him, thus refuting his existence.




  CAN SCIENCE STUDY THE SUPERNATURAL?




  Most national science societies and organizations promoting science have issued statements asserting that science is limited to the consideration of natural processes and phenomena. For example, the United States National Academy of Sciences has stated, “Science is a way of knowing about the natural world. It is limited to explaining the natural world through natural causes. Science can say nothing about the supernatural. Whether God exists or not is a question about which science is neutral.”10




  Those scientists and science organizations that would limit science to the investigation of natural causes provide unwitting support for the assertion that science is dogmatically naturalistic. In a series of books in the 1990s, law professor Phillip Johnson argued that the doctrine that nature is “all there is” is the virtually unquestioned assumption that underlies not only natural science but intellectual work of all kinds.11 In many of the public discussions we hear today, science is accused of dogmatically refusing to consider the possible role other than natural processes may play in the universe.




  Given the public position of many scientists and their organizations, Johnson and his supporters have some basis for making a case that science is dogmatically materialistic. However, any type of dogmatism is the very antithesis of science. The history of science, from Copernicus and Galileo to the present, is replete with examples that belie the charge of dogmatism in science.




  What history shows is that science is very demanding and does not blindly accept any new idea that someone can come up with. New claims must be thoroughly supported by the data, especially when they may conflict with well-established knowledge. Any research scientist will tell you how very difficult it is to discover new knowledge, convince your colleagues that it is correct—as they enthusiastically play devil’s advocate—and then get your results through the peer-review process to publication. When scientists express their objections to claims such as evidence for intelligent design in the universe, they are not being dogmatic. They are simply applying the same standard they would for any other extraordinary claim and demanding extraordinary evidence.




  Besides, why would any scientist object to the notion of intelligent design or other supernatural phenomena, should the data warrant that they deserve attention? Most scientists would be delighted at the opening up of an exciting new field of study that would undoubtedly receive generous funding. As we will see, intelligent design, in its current form, simply incorporates neither the evidence nor the theoretical arguments to warrant such attention.




  Furthermore, the assertions that science does not study the supernatural and that supernatural hypotheses are untestable are factually incorrect. Right under the noses of the leaders of national science organizations who make these public statements, capable, credentialed scientists are investigating the possibility of supernatural causes. As we will discuss in a later chapter, reputable institutions such as the Mayo Clinic, Harvard University, and Duke University are studying phenomena that, if verified, would provide strong empirical support for the existence of some nonmaterial element in the universe. These experiments are designed to test the healing power of distant, blinded intercessory prayer. Their results have been published in peer-reviewed medical journals.




  Unfortunately, the prayer literature is marred by some very poor experimental work. But in reading the best of the published papers of the most reputable organizations you will witness all the indications of proper scientific methodology at work. If they are not science, then I do not know what is.




  The self-imposed convention of science that limits inquiry to objective observations of the world and generally seeks natural accounts for all phenomena is called methodological naturalism. We have also noted that methodological naturalism is often conflated with metaphysical naturalism, which assumes that reality itself is purely natural, that is, composed solely of material objects.




  Methodological naturalism can still be applied without implying any dogmatic attachment to metaphysical naturalism. The thesis of this book is that the supernatural hypothesis of God is testable, verifiable, and falsifiable by the established methods of science. We can imagine all sorts of phenomena that, if observed by means of methodological naturalism, would suggest the possibility of some reality that is highly unlikely to be consistent with metaphysical naturalism.




  For example, it could happen that a series of carefully controlled experiments provide independent, replicable, statistically significant evidence that distant, intercessory prayer of a specific kind, say, Catholic, cures certain illnesses while the prayers of other religious groups do not. It is difficult to imagine any plausible natural explanation for this hypothetical result.
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