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In the late nineteenth century in Lithuania, when my paternal grandfather, Anthony Stungaris, was a sixteen-year-old boy, he became gravely ill with diphtheria.1 His family members laid him out as comfortably as they could in the barn to die. A strong-willed neighbor girl named Benigna, who was two years older, nursed him back to health. They would marry and raise a family. Their first two daughters died in childhood, but they would eventually have six more children. My father, Vytautis, was the third of these, the first son and the last born in Lithuania.

At the time, Lithuania was under the control of the Russian Czar. Anthony worked as a caretaker in a royal forest preserve where no logging was allowed. One winter was so bitterly cold that nearby townspeople were dying, so grandfather allowed them into the forest to gather up dead wood lying on the ground. They did not stop there but cut down some trees as well.

So, as the story goes, my grandfather was sent to Siberia. When he returned a year or so later and could not find work, he decided to emigrate to the United States. He left Benigna and three children behind, promising to send for them once he was settled.

After two years of hearing almost nothing from Anthony, Benigna set out on her own for America, children in tow. Despite not having had a day of schooling (although she spoke several languages, not including English), she managed to get to America and to find her husband in Bayonne, New Jersey. In my house in Colorado I still have the small chest in which they carried all their belongings onboard the ship. My father was only three years old. The year was about 1906.

My grandfather had found a good job with the General Cable Company in Bayonne, and he and my grandmother eventually bought a four-family house on Avenue A, a block from Newark Bay, which in those years was unpolluted. Right down the street from the house was a rocky beach full of broken glass and the decayed Pavonia Yacht Club. When my father and mother married, they moved into one of the cold-water flats on Avenue A. I lived in that house until leaving for graduate school in Los Angeles at age twenty-one, a move my grandmother deeply disapproved of. She had taken my father out of school in the sixth grade so he could work and make money for the family.

My mother was born in Bayonne, her parents emigrating from Hungary. She was one of eleven children and left high school in the tenth grade.

Now, every human being on this planet can tell an interesting story about the events of previous generations that eventually led to their existence. In my case, if my grandmother had not taken the enormous risk of nursing my grandfather, I would not exist. And neither would my daughter, my son, and my four grandchildren. None of us would exist if my grandmother had contracted the disease herself and died. We would not exist if she had not embarked on that complicated journey to America, or if upon getting there she could not find her husband. And what about the many contingencies that led my father and my mother to meet? Carry the story back in time, generation by  generation, species by species, until we reach that primordial accident that resulted in the origin of life, and you will realize how lucky each of us is to be here. If we attempt to calculate the a priori probability for all these events happening exactly as they did, we would get an infinitesimally small number.

Many people find it difficult to comprehend how events with very low probabilities can ever happen naturally. The fact of my existence and that of every other human, plant, and animal on Earth is so incredibly unlikely that in many minds it must be the result of some supernatural plan.

In his 1989 tome The Emperor's New Mind, mathematician Roger Penrose calculated that the state of the observed universe is one out of ten raised to the power of 10123 possible states.2 We could not even write this number out using every particle in the universe as a zero.

In physics, the state of a multibody system is represented as a point in an abstract multidimensional space called phase space where each axis corresponds to one of the degrees of freedom of the system, such as the spatial x-coordinate or y-component of the momentum of a particle. Penrose shows a cartoon of the “Creator” pointing to an absurdly tiny volume in the phase space of possible universes. This is our universe, and while Penrose has remained neutral, the implication drawn by others is that our universe is so wildly unlikely that our very existence provides irrefutable proof of a creator God.

Our current understanding of physics and cosmology allows us to describe the fundamental physical properties of our universe back to as early as a trillionth of a second after it began. At this writing we have two complementary models—the standard model of particles and forces and the concordance model of cosmology (also referred to as the standard model of cosmology)—that successfully describe all the observations made to date of the submicro world (using our highest energy particle accelerators) and of the supermacro world (made with our best space-borne and earthbound telescopes). More advanced  instruments, notably the Large Hadron Collider (LHC) now going into operation in Geneva, are expected to extend our description of the universe even further back in time.

The standard models of physics and cosmology depend on a few dozen parameters, such as the masses of the elementary particles, the relative strengths of the various forces, and the cosmological constant. Many of these parameters are very tightly constrained by existing data, which should not be surprising since the models fit the data with good and in some cases great precision. These parameters specify the infinitesimal volume of phase space pointed to by Penrose's “Creator” that defines the state of the universe.

In recent years, people have wondered what the universe would be like if the parameters of the models that describe it were slightly different. Clearly this new set of parameters would specify a different volume in phase space and a different state of the universe. Again, it should come as no surprise that the models describe a universe that would lead to a different set of observations.

One set of observations concerns life on Earth. A number of authors have noted that the universe described when some parameters are slightly changed no longer can support life as we know it. This implies that life, as we know it, depends sensitively on the parameters of our universe, which is unarguable. A more dubious conclusion, which has attracted much theological attention for over two decades now, asserts that the parameters of our universe are “fine-tuned” to produce life as we know it. This is often referred to as the anthropic principle, although, as we will see, there are several versions. What could possibly be doing the fine-tuning? Clearly, according to the proponents, it has to be an entity outside the universe, and such an entity is what most people identify as the creator God.

Let us look at a few quotations selected from the vast literature on the subject. Back in 1985, astronomer Edward Robert Harrison wrote:


Here is the cosmological proof of the existence of God—the design argument of Paley—updated and refurbished. The fine-tuning of the universe provides prima facie evidence of deistic design. Take your choice: blind chance that requires multitudes of universes, or design that requires only one.3



Geneticist Francis Collins was the head of the Human Genome Project and at this writing directs the United States National Institutes of Health. In his 2006 bestseller, The Language of God: A Scientist Presents Evidence for Belief, Collins argues for the following interpretation of the data:


The precise tuning of all the physical constants and physical laws to make intelligent life possible is not an accident, but reflects the action of the one who created the universe in the first place.4

Physician Michael Anthony Corey writes:

The stupendous degree of fine-tuning that instantly existed between these fundamental parameters following the Big Bang reveals a miraculous level of micro-engineering that is simply inconceivable in the absence of a “supercalculating” Designer.5

Astronomer George Greenstein asserts:

As we survey the evidence, the thought insistently arises that some supernatural agency—or rather Agency—must be involved. Is it possible that suddenly, without intending to, we have stumbled upon scientific proof of the existence of a Supreme Being? Was it God who stepped in and so providentially crafted the cosmos for our benefit?6

And theoretical physicist Tony Rothman adds,

The medieval theologian who gazed at the night sky through the eyes of Aristotle and saw angels moving the spheres in harmony has become the modern cosmologist who gazes at the same sky through the eyes of Einstein and sees the hand of God not in angels but in the constants of nature…. When confronted with the order and beauty of the universe and the strange coincidences of nature, it's very tempting to take the leap of faith from science to religion. I am sure many physicists want to. I only wish they would admit it.7




Christian philosopher and apologist William Lane Craig has been debating the existence of God and other theological issues for decades. Many transcripts of his debates can be found on his website.8 I have debated him twice myself, in 2003 at the University of Hawaii in Honolulu and in 2010 at Oregon State University in Corvallis, Oregon. In chapter 6 I will discuss in detail some of Craig's cosmological arguments for a divine creation of the universe.

Craig uses the fine-tuning argument in many of his debates. Here's how he presented it in his 1998 debate with philosopher/biologist Massimo Pigliucci (and in other debates):9


During the last thirty years, scientists have discovered that the existence of intelligent life depends upon a complex and delicate balance of initial conditions given in the Big Bang itself. We now know that life-prohibiting universes are vastly more probable than any life-permitting universe like ours. How much more probable?

The answer is that the chances that the universe should be life-permitting are so infinitesimal as to be incomprehensible and incalculable. For example, Stephen Hawking has estimated that if the rate of the universe's expansion one second after the Big Bang had been smaller by even one part in a hundred thousand million million, the universe would have re-collapsed into a hot fireball.10 P. C. W. Davies has calculated that the odds against the initial conditions being suitable for  later star formation (without which planets could not exist) is one followed by a thousand billion billion zeroes, at least.11 John Barrow and Frank Tipler estimate that a change in the strength of gravity or of the weak force by only one part in 10100 would have prevented a life-permitting universe.12 There are around fifty such quantities and constants present in the Big Bang which must be fine-tuned in this way if the universe is to permit life. And it's not just each quantity which must be exquisitely fine-tuned; their ratios to one another must be also finely-tuned. So improbability is multiplied by improbability by improbability until our minds are reeling in incomprehensible numbers.



Craig also quotes physicist and prolific author Davies, winner of the 1995 Templeton Prize for Progress in Religion, as saying: “Through my scientific work I have come to believe more and more strongly that the physical universe is put together with an ingenuity so astonishing that I cannot accept it merely as a brute fact.”13

Craig and many other theist authors frequently cite the 1984 statement by the late Robert Jastrow, former head of NASA's Goddard Institute for Space Studies, as calling this the most powerful evidence for the existence of God ever to come out of science.


So once again, the view that Christian theists have always held, that there is an intelligent Designer of the universe, seems to make much more sense than the atheistic view that the universe, when it popped into being uncaused out of nothing, just happened to be by chance fine-tuned to an incomprehensible precision for the existence of intelligent life.14



As we will see, a lot of science has been done since 1984 and if Jastrow were still alive, I wonder if he would still feel this way. I hope that other physicists and astronomers who may have felt  this way a generation ago will take a look at the arguments in this book, many of which have not appeared before.

As a physicist, I cannot go wherever I want to but wherever the data take me. If they take me to God, so be it. I have examined the data closely over many years and have come to the opposite conclusion: the observations of science and our naked senses not only show no evidence for God but also provide evidence beyond a reasonable doubt that a God that plays such an important, everyday role in the universe such as the Judeo-Christian-Islamic God does not exist.15

I will devote most of this book to showing why the evidence does not require the existence of a creator of the universe who has designed it specifically for humanity. I will show that the parameters of physics and cosmology are not particularly fine-tuned for life, especially human life. I will present detailed new information not previously published in any book or scientific article that demonstrates why the most commonly cited examples of apparent fine-tuning can be readily explained by the application of well-established physics and cosmology. I will provide references to recent work on the subject by others besides myself that shows it to be very likely that some form of life would have occurred in most universes that could be described by the same physical models as ours, with parameters whose values vary over ranges consistent with those models. And I will show why we can expect to be able to describe any uncreated universe with the same models and laws with at most slight, accidental variations. Plausible natural explanations can be found for those parameters that are the most crucial for life. I will show that the universe looks just like it should if it were not fine-tuned for humanity.

Cosmologists have proposed a very simple solution to the fine-tuning problem. Their current models strongly suggest that ours is not the only universe but part of a multiverse containing an unlimited number of individual universes extending an unlimited distance in all directions and for an unlimited time in  the past and future. If that's the case, we just happen to live in that universe which is suited for our kind of life. The universe is not fine-tuned to us; we are fine-tuned to our particular universe.

Now, theists and many nonbelieving scientists object to this solution as being “nonscientific” because we have no way of observing a universe outside our own, which we will see is disputable. In fact, a multiverse is more scientific and parsimonious than hypothesizing an unobservable creating spirit and a single universe. I would argue that the multiverse is a legitimate scientific hypothesis, since it agrees with our best knowledge.

In this regard, I should mention that modern string theory is used as a possible basis for a multiverse. This view as been promoted by physicist Leonard Susskind, one of the founders of the subject.16 String theory is the idea that the fundamental “atoms” (uncuttable objects) of the universe are not zero-dimensional particles but one-dimensional vibrating strings.17 In this theory, the universe has six dimensions beyond the usual four of space and time. The extra dimensions are curled up on such a small scale that we can't detect them, but they are responsible for the “inner” degrees of freedom carried by the atoms, such as spins and electric charge.

Since gravity is included along with the other forces, string theory has been a major candidate for an ultimate unified “Theory of Everything” (TOE). For years, string theorists have been seeking a unique solution to the elegant but enormously complex equations of string theory that would correspond to the universe as we know it, with no adjustable parameters. They have found solutions all right, but no unique one. Instead, the number of vacuum states alone in string theory is 10500. Susskind got the brilliant idea that these 10500 solutions is each a different possible universe with different parameters. He pictures these solutions as a landscape with 10500 valleys, each valley corresponding to a universe with a particular set of parameters. Assuming a theory, such as inflationary cosmology in which universes are constantly generated by natural quantum processes and fall into a random valley, there is bound to be one universe that has parameters such as ours suitable for life.

Now, I mention this only for completeness. Although, I believe it is adequate to refute fine-tuning, it remains an untested hypothesis. My case against fine-tuning will not rely on speculations beyond well-established physics nor on the existence of multiple universes. I will show that fine-tuning is a fallacy based on our knowledge of this universe alone.

I will also address a number of issues in cosmology and physics that are only indirectly related to fine-tuning but represent major misinterpretations of science by theologians, Christian apologists, and the many layperson authors who are part of the great, richly financed Christian media machine in the United States that promulgates much misinformation about science to the masses. These are necessary to complete my story that not only is there no evidence for God, but also there is strong evidence for his nonexistence beyond a reasonable doubt.

Since the fine-tuning question is basically one of physics, it obviously cannot be understood satisfactorily without some knowledge of physics. I will attempt to elucidate the physics in words that should be understandable to the average reader, although some grasp of scientific terms and methods will be helpful. The boxed equations can be skipped and the general arguments followed from the text. However, to make my case precise I cannot escape some use of mathematics at about the college freshman level or, occasionally, slightly above. Certainly anyone with sufficient knowledge to write authoritatively on fine-tuning should have no trouble following my mathematical arguments.

At the same time, highly trained physicists and cosmologists may not be totally satisfied by my lack of complete mathematical rigor. I will be using what is sometimes called “semiclassical” arguments. For example, at this writing we have no quantum theory of gravity. Instead we have Einstein's general theory of relativity, which still describes all gravitational phenomena after almost a century since it was introduced but is  surely not complete. As a separate theory, we have quantum mechanics and its extension to the standard model of particles and forces, which describes everything else prior to data from the LHC. Both of these replace the classical, Newtonian physics that went before. In a semiclassical argument we use classical physics, with some modifications here and there to account for relativistic and quantum effects. I claim this is adequate for my purposes, which only require that I provide a plausible explanation for observations.

I do not have the burden of disproving that God fine-tuned physics and cosmology so that humans formed in his image would evolve. Anyone making such an awesome claim carries the burden of proof. I regard my task as a devil's advocate to simply find a plausible explanation within existing knowledge for the parameters having the values they do. In doing so I will avoid speculating much beyond currently established knowledge, using only the standard models of physics and cosmology and, rarely, slight extrapolations to what can be expected in the next step. For example, I do not use any arguments based on string theory.

I described above Roger Penrose's characterization of fine-tuning in terms of a tiny region of phase space that specified the parameters of our universe. We saw that the region is an infinitesimal volume, one part in ten raised to the power 10123. Those who claim fine-tuning assert that it is demonstrated with that degree of certitude. I will refute this by showing that some form of life would be possible for a wide range of parameters inside a finite volume of phase space.

Soon after finishing the first draft of this manuscript, I learned that philosopher Robin Collins was preparing a book arguing for the existence of God based on fine-tuning. An abridged, but still eighty-two-page-long version was published in 2009.18 While Collins has a far better understanding of physics than the typical Christian apologist, I think he still exhibits some of the misunderstandings and narrow vision that  we will see are common among the proponents of fine-tuning. I will point out a few of these when the subject arises. Also, in a later chapter I will refer to Collins's specific objections to my previously published work.

This also prompts me to make a general observation that is not widely understood by the general public. It is impossible to prove the reality of any god, or anything else for that matter, by deductive logic alone. Any conclusion one makes by deduction is already embedded in the premises made as the first step of that procedure. Thus one has to be very careful about any philosophical argument for God. Unless that argument brings in observational data at some point, the process may be nothing more than the rearranging of words. Having spent a lifetime looking at observational data, you can expect my arguments to be based on science and not philosophical disputation.

On the other hand, it is possible to logically disprove the existence of gods with certain attributes, by showing an inconsistency between those attributes and either the definition of the god or other established facts. For many examples of this, see The Impossibility of God by Michael Martin and Ricki Monnier.19
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1.1. NOMA

A widespread belief exists that science has nothing to say about God—one way or another. I must have heard it said a thousand times that “science can neither prove nor disprove the existence of God.”

However, in the past two decades believers and nonbelievers alike have convinced themselves in significant numbers, and their opponents in negligible numbers, that the scientific basis for each position is virtually unassailable.

Atheists look at the world around them, with their naked eyes and with the instruments of science, and see no sign of God. Even the most devout theist must admit that the existence of God is not an accepted scientific fact in the same way as, for example, the existence of quarks or black holes. As is the case with God, no one has directly observed these objects. But the indirect empirical evidence is ample for them to be considered to have some relation to reality with a high degree of probability, always with the caveat that future developments could still find a better explanation for this evidence.


Now, the theist will retort that this does not prove that God does not exist. If she is a Christian, she will of course be thinking of the Christian God. But the argument also does not prove that Zeus and Vishnu do not exist, nor Santa Claus and the Tooth Fairy. Still, one can easily imagine scientific experiments to test for the existence of Santa Claus and the Tooth Fairy. Just post lookouts on rooftops around the world on Christmas Eve, and at the bedsides of children who just lost baby teeth.

As I pointed out in my 2007 book, God: The Failed Hypothesis—How Science Shows That God Does Not Exist, it is possible to scientifically test the hypothesis of the existence of a god who plays such an active role in the universe as the traditional God of Judaism, Christianity, and Islam.1 Zeus and Vishnu might be a little tougher to rule out scientifically, but the Judeo-Christian-Islamic God is surprisingly easy to test for by virtue of his assumed participation in every event in the universe, from atomic transitions in distant galaxies to keeping watch that evolution on Earth does not stray from his divine plan.

While the majority of scientists in Western and non-Islamic nations do not believe in God, many prefer to adopt the stance advocated by famed paleontologist Stephen Jay Gould in his 1999 book Rocks of Ages: Science and Religion in the Fullness of Life.2 Gould proposed that we redefine science and religion so that they are “two nonoverlapping magisteria” (NOMA), leaving science to deal with studying nature and religion to deal with morality. Or, to paraphrase Galileo, science tells us the way the heavens go and religion tells us the way to go to heaven.3

Gould's NOMA especially appeals to believing scientists. The many I have known in fifty years of academic life place their religion and science in separate compartments that never interact with one another. Most nonbelieving scientists go along with NOMA as well, since they would prefer, as a social and political strategy, to avoid getting into battles over religion. However, philosophers, theologians, and many atheist scientists have not found NOMA practical. Notice I referred to Gould's proposal as a “redefinition.” Gould, an avowed atheist, now deceased, was good-intentionally trying to carve out distinct, “nonoverlapping” areas for both religion and science. He strived to eliminate conflicts, which had increased in recent times, by basically redefining religion as moral philosophy. However, existing religions, while claiming to tell us how to go to heaven, also try to tell us how the heavens go. Moreover, science is not proscribed from observing human behavior and providing observational data on matters of morality.

NOMA simply does not accurately describe either the history or the current status of the relationship between religion and science. Neither is likely to agree to any limitations on its zone of activity. So they overlap and are going to continue to do so, and they will continue to battle over their common ground where differences are, in many cases, irreconcilable.

1.2. NATURAL THEOLOGY

During the Enlightenment in the eighteenth century, when the rise of science increasingly influenced thinking, religion was deeply questioned in Europe and America. For the first time perhaps in history, it became possible to be openly atheistic or at least critical of established religion. But it was not a one-way street. Western Christian theology, which by then already had a proud history of logical thinking on the problem of God, found a place for science in what was called natural theology.

Natural theology provided several excellent scientific arguments for the existence of God that, when first introduced, were irrefutable with existing scientific knowledge. They only became refutable with further scientific developments.4

The premier figure in natural theology was William Paley (d. 1805), archdeacon of Carlisle, whose 1802 book, Natural Theology; or, Evidences of the Existence and Attributes of the Deity, was the first serious attempt to use scientific arguments to prove that the world was designed and sustained by God.5 While design arguments for God had been proposed since antiquity, and argued against—notably by the great Scottish philosopher David Hume (d. 1776) in his Dialogues concerning Natural Religion6 and An Enquiry concerning Human Understanding7—Paley went beyond the typical theological emphasis on logical deduction to a direct appeal to empirical observation and its interpretation.

This was important because every one of the endless series of “proofs” of the existence of God that has been proposed, from antiquity to the present day, is automatically a failure because, as I have mentioned, a logical deduction tells you nothing that is not already embedded in its premises. All logic can do for you is test the self-consistency of those premises. There is only one reliable way that humans have discovered so far to obtain knowledge they do not already possess—observation. And science is the methodical collecting of observations and the building and testing of models to describe those observations.

Paley's main argument was based on the “watchmaker analogy,” which had been used by others in the past to illustrate divine order in the world. In his opening paragraph he talks about crossing a heath and pitching his foot against a stone. He sees no problem thinking that the stone had not lain there forever. On the other hand, if he had found a watch upon the ground and saw that its several parts were put together for a purpose, the inference would be inevitable that the watch must have had a maker, an artificer who had formed it for a purpose. He then proceeds to make an analogy between the watch and living creatures, with their eyes and limbs so intricately designed as to defy any imaginable possibility that they could have come about by any natural process.


1.3. DARWINISM

This argument convinced almost everyone, even the young Charles Darwin (d. 1882) when he was a student, coincidentally occupying the same rooms at Cambridge as Paley had a generation earlier. But Darwin would eventually change many minds besides his own. During his voyage around the world on HMS Beagle from December 27,1831, to October 2,1836, Darwin accumulated a wealth of data that he analyzed meticulously during the next twenty-three years. In 1859, he published On the Origin of Species: By Means of Natural Selection, or the Preservation of Favoured Races in the Struggle for Life, which demonstrated how, over great lengths of time, complex life-forms evolve by a combination of random mutations and natural selection.8 Living organisms not only develop without the need for the intervention of an intelligent designer but also provide ample evidence for the lack of such divine action.9

While it should not be forgotten that Alfred Russel Wallace announced his independent discovery of natural selection simultaneous with Darwin (by mutual agreement), and others had also toyed with the notion, Darwin deserves the lion's share of the credit by virtue of providing the great bulk of supporting evidence and his brilliant insights in interpreting that evidence.

I need not relate the familiar history of the 150-year battle between science and religion over the theory of evolution, especially the attempts by Christians to have public schools in the United States teach the biblical creation myth as a legitimate “scientific” alternative.10 While heroic attempts have been made by theists and atheists alike to show that evolution need not conflict with traditional beliefs, the fact remains that the majority of believers in the United States refuse to accept a scientific theory that is as well established as the theory of gravity because of its gross conflict with the biblical account of the creation of life.


A series of Gallup polls of Americans from 1982 to 2008 asked respondents to choose from three options: (1) Humans developed over millions of years, God-guided, (2) Humans developed over millions of years, God had no part, (3) God created humans as is within ten thousand years. The results were fairly consistent over the years, the 2008 results giving 36 percent for God-guided but over millions of years, 14 percent for the long period with God having no part, and 44 percent with creation as is within the last ten thousand years.11

Another recent poll was conducted by Vision Critical, a UK organization, on the question of whether human beings evolved from less-advanced forms over millions of years or whether they were created by God in their present form within the last ten thousand years. The result for Great Britain was that 68 percent supported evolution, 16 percent supported creation, and 15 percent were unsure. The result for Canada was 61 percent for evolution, 24 percent for creation, and 15 percent unsure. The result for the United States was 35 percent for evolution, 47 percent for creation, and 18 percent unsure.12 The difference between the United States and the two nations closest to it in culture is striking.

Only the Gallup poll considered the question of God guidance. While it is true that there were people before Darwin, including his own grandfather, who had speculated about evolution, today the term is understood to include the Darwin-Wallace mechanism of random mutations and natural selection. There is no crying in baseball, and there is no guidance, God or otherwise, in Darwinian evolution. Only the 14 percent of Americans who accept that God had no part in the process can be said to believe in the theory of evolution as the vast majority of biologists and other scientists understand it today. God-guided development is possible, but it is unnecessary and just another form of intelligent design.

Just because the Catholic Church and moderate Protestant congregations say they have no problem with evolution, that doesn't mean they don't. A statement by Pope John Paul II in 1996 seemed to support biological evolution. However, he made it clear that in his opinion it was still one of several hypotheses still under dispute. That opinion sharply disagrees with that of the vast majority of biologists. Furthermore, the pope unambiguously excluded the evolution of mind, saying that “the spiritual soul is immediately created by God” and that theories of evolution that consider mind as emerging from living matter “are incompatible with the truth about man.”13 No doubt the pope has never considered the possibility that the evolution of the human species was not controlled by God.

In the theory of evolution accepted by an almost unanimous consensus of scientists, humans with fully material bodies evolved by accident and natural selection only, with no further mechanisms or agents involved, and simply were not designed by God or natural law.14 The evolution of mind is currently more contentious, but the evidence piles up daily that mind is also purely the product of the same natural processes with no need to introduce anything beyond matter. This conclusion is unacceptable to anyone who has been raised to think he was made in the image of God with an immortal, immaterial soul that is responsible for our conscious thinking.

It is important to recognize that when evolution by natural selection was first proposed in 1859, it was not in agreement with all scientific knowledge and was potentially falsifiable. According to calculations by the great physicist William Thomson, Lord Kelvin, the sun did not have enough stored energy to last the millions of years needed for biological evolution. It was not until the early twentieth century that nuclear energy was discovered and was shown to be the highly efficient source of energy of the sun and other stars that allows them to shine for billions of years, thus providing ample time for life to evolve.


1.4. INTELLIGENT DESIGN

In recent years we have seen Paley's argument exhumed with an attempt to place it on a sounder scientific basis, or, at least, to make it seem so. In 1996, biochemist Michael Behe published Darwin's Black Box: The Biochemical Challenge to Evolution, which claimed that some biological structures are “irreducibly complex.”15 That is, living systems possess parts that could not have evolved from simpler forms since they had no function outside of the system of which they were part. His examples included bacterial flagella and blood clotting. Evolutionary biologists, of whom Behe is not one, easily demonstrated the flaw in this argument. Parts of biological structures often evolve with one function and then change function when joining up with another system. This was well known before Behe wrote his book, and many examples have since been described.

In 1999, theologian William Dembski published a book called Intelligent Design: The Bridge between Science & Theology, claiming that he could mathematically demonstrate that living systems contained more information than could be generated by natural means alone.16 While he had a number of other arguments based on information theory, they all boiled down to what he called the “law of conservation of information.” This law, Dembski asserted, required that the amount of information output by a physical system could never exceed the amount of information input. Thus it followed that the large amounts of information contained in living systems must have had an external input of information provided by an intelligent designer outside nature, who shall remain nameless.17

Hundreds of papers and dozens of books have refuted Dembski (as well as Behe), and I need not refer to them all. I will just mention his misuse of the concept of information.18 Dembski used the definition of information provided by the father of communication theory, Claude Shannon, in 1948.19 Shannon defined the information transferred in a communication process to be equal, within a constant, to the decrease in the entropy of the system. Here he used the conventional definition of entropy in statistical mechanics that was provided by Ludwig Boltzmann in the late nineteenth century.

Now, it is well known that entropy is not a conserved quantity such as energy. The second law of thermodynamics allows for the entropy of a closed system to increase with time. It follows that information is not a conserved quantity and Dembski's law of conservation of information is provably wrong. On the empirical side, many examples can be given of physical systems creating information. A spinning compass
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