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23 November 1654: From about half past ten in the evening until half past midnight. Fire. The God of Abraham, the God of Isaac, the God of Jacob, and not of the philosophers and men of science.

From ‘The Memorial’, found sewn into
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PREFACE

There are many excellent books by scientists on the relationship between science and religion. This is, I fear, not one of them. I am basically a philosopher, who later turned, by accident, into a theologian. Like most classical philosophers, I believe there is a God, the creator of the universe. This book argues that if you accept all the well-established findings of modern science, then you will naturally start asking questions about God. Moreover, the way we think about God today has to be seriously affected by close attention to the findings of modern science. Not all scientists believe in God, as any of the beautifully written books by Richard Dawkins, Britain’s best-known evangelical atheist, will show. But modern science does lead to the question of God (as Dawkins’s books also show). And I aim to show that some of the things it suggests about God are, surprisingly to some people, very positive and illuminating.

Nevertheless, as Pascal’s ‘Memorial’, from which the title of this book is taken, suggests, there are things about God that science cannot know. I shall argue that the ‘God of the men of science’ is the same God as the ‘God of Abraham’, but that religious faith requires a distinctive personal experience of God that science cannot give. That requirement draws attention to important areas of personal experience with which the sciences do not deal, but which are an essential part of any adequate account of the nature of reality. So the central intellectual problem of this book is the relation between scientific enquiry – which presupposes faith in the intelligibility of nature – and personal experience of reality – which inspires, for many people, a search for deeper religious understanding.

I have held chairs of philosophy and theology. So it is obvious to me that human beings agree on very little and that there are at least two sides to almost every argument. In fact, philosophy, as taught in Britain, often induces a sort of permanent intellectual paralysis, because you can always see the objections to any belief you may be tempted to have.

Nevertheless, in morality, in politics, in history, in art and in religion, too, we do have some fundamental beliefs, which we will not give up unless we meet objections that seem absolutely overwhelming. In that way, I am committed to belief in God, as the most morally demanding, psychologically enriching, intellectually satisfying and imaginatively fruitful hypothesis about the ultimate nature of reality known to me. That is why the discoveries of modern science are important to me. If science, as Professor Dawkins and some other scientists claim, somehow undermines the rationality of belief in God, that would provoke an intellectual crisis for me. But it would just have to be faced and, as a properly trained philosopher, I am quite prepared to face it.

It may be, however, that the sciences, in giving new knowledge about the world, do not undermine belief in God, but might arguably support it. They might nevertheless change what can reasonably be thought about God, about what sort of God there might be and about how we believers are to think of God in a scientific age.

I have been very lucky in being able to meet a great many leading scientists and to discuss these matters with them. I know I will never experience the thrill of discovering a new scientific fact or propounding a new scientific theory. On the other hand, I have read more books about God than most other people, and I have even written more books about God than most other people have read. I have contributed to books whose main contributors were leading scientists, and which represent the discussions we shared together (I have listed these articles of mine at the end of this book). So I have tried to acquaint myself with the best current scientific thinking and apply it, wherever relevant, to the idea of God, the creator of this marvelous and beautiful universe.

I intend to show what the consequences of knowledge of modern science can be for our thought about God, and why such knowledge is of very great importance for the future of religion. Indeed, I hope to show that some knowledge of modern science is necessary for an educated and reasonable belief in God, that such knowledge is accessible and should be part of any reputable religious education. Nevertheless, the heart of religion is personal experience of that transcendent reality towards which much science points, and so the challenge for religious believers is to integrate such personal life-transforming experience with the best available scientific knowledge. Since such knowledge is constantly changing, this book will regrettably be out of date before it is published. I can only plead that I checked it with reputable scientific authorities as I wrote it, and it may stand at least as a stage in that continuing process of seeking deeper understanding which will always characterise mature religious faith. The suggestions for reading at the end of the book are meant to provide accessible and reliable introductions for those with no specialist knowledge.






INTRODUCTION

God was declared dead in 1883 by Friedrich Nietzsche. God may have been killed by many things, but a major suspect was science. Battles over the literal truth of the Book of Genesis and its account of creation, over the occurrence of miracles, over evolution and over the causation of disease by demons have given the impression that science and religion are deeply opposed to one another. Moreover, scientific demands for repeated experiment, detailed evidence and provisional hypotheses all seem to be ignored by religion, which apparently asks for faith and absolute certainty on very little evidence at all.

In the opinion of most people, science has won those battles, and God should by now really be quite dead. But something rather unexpected has happened. Believers and theologians have been reduced to a defensive silence about God, and are rather apologetic about even mentioning the word. But scientists, especially theoretical physicists, have started discussing God again, though from a rather different point of view.

If you walk into any good bookshop, prominently on display will be many popular books on science by reputable scientists. It has become quite usual for these books to contain a final chapter on God. Questions are seriously raised: could God be the final explanation of everything? Does the apparently rational and highly organised structure of the universe suggest a vast cosmic intelligence? Does the universe require an origin beyond itself?

A good number of scientists believe that some sort of cosmic intelligence must lie behind the incredible complexity and order of the universe. They often add that they are not talking about the God of religion (so Paul Davies writes, ‘Science offers a surer path than religion in the search of God’: God and the New Physics, Penguin, Harmondsworth, 1983, p. 229). Some of them still see the religious God as some sort of tyrant who orders people around, laying down irrational laws that are never to be questioned, and requiring everyone to keep telling him how great he is and to kill everybody who disagrees. But they are talking about a being of consciousness, of awesome intelligence and power, which sets the universe up in accordance with elegant mathematical principles. This is a God, even if it does not ever interfere in the universe, or demand to be worshipped.

Of course not all scientists agree. Some – a small but very vocal minority – think it is a mistake to talk about God at all. They argue that proper science shows the universe to be purely material. Intelligence is thrown up in the course of evolution as a sort of by-product, and could not exist without any physical basis, or on its own even without any physical universe, as it would have to do if there was a God.

Over a century after God was declared defunct, the argument still rages, and recently with renewed force. Does science show the universe to be completely physical, so that God never existed in the first place? Or does it show the universe to be a much more mysterious place than materialists think, so that God as a cosmic consciousness and intelligence is a highly plausible postulate for explaining the form and order of the cosmos? Or does it even support a more religious God, a personal creator who desires the love of creatures and has a positive purpose in creating the universe?

These are the questions with which this book is concerned. Naturally, I have a view of my own. After twenty-five years of university teaching in philosophy and fifteen years of teaching theology, I am greatly struck by the way that modern physics has put God back on the intellectual agenda. When I started studying philosophy, God was not on that agenda – the philosopher A.J. Ayer once said that he was not an atheist, because it was logically impossible to deny something that was devoid of meaning.

Metaphysics, as well as God, was clinically dead. But, like God, it has been resuscitated – by scientists who make no bones about telling us what reality is really like. Like the metaphysicians of old, they disagree with each other, but at least they think they are disagreeing about something. They are not just speaking various dialects of nonsense.

Not only is God back on the agenda, a great deal of modern science – some of it developed only at the very end of the twentieth century – can be seen as positively pointing to the existence of God, in the sense of a cosmic intelligence, as the ultimate basis of physical reality.

I shall try to show just how this is so, and how very extensive and varied the range of contemporary scientific data is that points to the existence of ultimate mind. But all assertions in this area are controversial, and I shall also try to be honest over the key issues about which some intellectual differences are bound to arise. Finally, I want to convince friendly scientists that the scientific view of an ultimate cosmic intelligence is much more like the religious God than they may think. To do that, I will have to convince friendly believers in God that their religious God needs to be put much more firmly in a scientific context if it is properly to come to life.

The book is in three parts. In the first part I outline the major elements of the revolution in worldview that the sciences have brought about. I show how the new scientific worldview has given rise to a purely naturalistic account of a cosmos that is purely physical, but has also given rise to an alternative account of the cosmos as caused by a super-intelligent mind, which could be called God. In the second part, I examine the claim, made by some scientists, that naturalistic science can provide an ‘explanation of everything’, and ask what such an explanation might properly be like. I argue that God might provide a more satisfactory explanation, and outline what such an explanation might be like. In the third part, I show what a more overtly religious idea of God adds to such an account. I ask what sort of ultimate goal religion can posit for the universe and for human life. And I suggest how the scientific view might reasonably lead on to a religious view, and how belief in a religious God might properly be influenced by contemporary science.

Traditional religion will need to change in many ways if it is to cease waging war with modern science. But why should only religion remain the same for ever, while science is continually advancing to new insights and discoveries? Extending knowledge, in both religion and science, is one of the joys of human life. It is important to this process that each person who can should pursue their own path of discovery, knowing what has been said before them. So, though I will be defending my view that ultimate mind is indeed the basis of physical reality, my aim is primarily that readers should perhaps see the issues in a new way and enjoy making their own intellectual decisions and discoveries.






PART I

THE FORMATION OF THE SCIENTIFIC WORLDVIEW







1

THE END OF THE ANTHROPOCENTRIC UNIVERSE

In many traditional religious views, human beings are the most important things in the universe, and the whole of nature is created to serve humans. After Galileo, that view was turned completely on its head. Nature is created to express the glory of God. The role of humans is to conserve and shape nature and possibly to share in the creative power of God and the richness of God’s awareness of the cosmos. Humans are one among possibly many forms, and not the final form, of intelligent life. But humans need not be seen as accidental or peripheral to the universe – they can be seen as an integral, if small, part of the divine plan.

AIM: To show that the conflict between Galileo and the Roman Catholic Church was not primarily a conflict between ‘religion’ and ‘science’. To show that parts of the Bible should not be taken literally, especially when they deal with events for which the writers had little or no evidence. To show that it magnifies God’s glory to know that humans are small parts of a much greater universe, which God values for its own sake.


1. GALILEO AND ARISTOTLE

The rise of the natural sciences has changed for ever the way we look at the universe. In fact it has changed our view of the universe not once, but at least four times. Each time there was a conflict with more traditional theories that had been held until then, but on each occasion the new view was victorious.

Some historians talk as though the conflicts were between science and religion, and this has generated the myth that science and religion are bound to conflict and that science always wins while religion always retreats. This is a distorted view of what actually happened. The conflict on each occasion was between traditional science and new science, and there were religious believers on both sides of the conflict every time.

In the first part of this book I shall look at four major changes of outlook that the sciences brought about. The first three can be associated quite easily with specific big names of science, and it would not be hard for anyone to guess who they are going to be. Galileo, Newton and Darwin would be on anyone’s list of the greatest scientists of all time. The fourth is more difficult. You might expect the big name to be Einstein, and in a way it was. Yet the fourth change was brought about by quantum theory, and Einstein was actually opposed to many of the ways in which quantum theory is now usually interpreted. So, surprisingly, he represents the end of the old physics more than the birth of the new (quantum) physics.

The first big change, though, has to be associated with the name of Galileo. The legend has grown up that this was the first and decisive battle between science and religion. Galileo certainly won the battle, so some popular histories of science depict the story as the beginning of the death of God and the triumph of materialism.

Nothing could be further from the truth. Galileo was, and always remained, a devout Catholic. There are many readily available scholarly accounts of the dispute between Galileo and the Church, which show the error of depicting it as a battle between progressive science and reactionary religion. James Reston, Jr’s Galileo: A Life (HarperCollins, New York, 1994) is just one work that puts the dispute in its proper context, and Richard Blackwell, in Galileo, Bellarmine and the Bible (University of Notre Dame Press, Notre Dame, 1991), focuses on the religious dimensions of the debate.

There was certainly a conflict between Galileo and the Roman Catholic Church, which came to a head in 1633 when Galileo was condemned by the Holy Inquisition and forced to retract (or say that he retracted) his Copernican views.

The Polish Catholic lay canon and astronomer Nicolaus Copernicus had asserted that the earth circled the sun in On the Revolutions of the Heavenly Spheres, published in 1543, the year of Copernicus’s death, but there had been little public reaction. Copernicus’s book was dedicated to Pope Paul III and carried the endorsement of the author’s local cardinal. However, in 1616 the consultants to the Congregation of the Holy Office (the Inquisition) declared that the heliocentric hypothesis was formally heretical. And when Galileo later re-affirmed the Copernican hypothesis in a very combative way, an affronted scientific establishment took action. Galileo was convicted in 1633 of disobeying an injunction allegedly placed on him in 1616 not to promulgate Copernican ideas. He was placed under house arrest, mostly in his villa near Florence, until his death nine years later.

The conflict, however, was not so much between Christian faith and the Copernican view that the earth circles the sun, as between established Aristotelian science and the ‘new science’ of close observation and experiment that was threatening the old scientific elite.

The Catholic Church had associated itself firmly with the authority of Aristotle, who was taken to be master of all sciences (except theology, where he needed to be corrected by Thomas Aquinas, the ‘angelic doctor’). Aristotle’s concepts of substance and accident, form and matter, act and potency had been used in framing doctrines like that of transubstantiation and ideas of God. His system of the four types of causality, material, formal, efficient and final, was accepted as the proper framework for natural science. Partly because of this, his physics was accepted as definitive, and the Biblical account of the universe was largely interpreted in terms of it.

Ironically, the medieval use of Aristotle was itself a major revision of the Bible, since the Hebrew, Biblical, idea of the cosmos was not very like Aristotle’s. Nevertheless, Aristotle, after some initial suspicion (the Archbishop of Paris prohibited the teaching of Aristotle in the thirteenth century), had become identified with the dogmatic definitions of the Catholic Church, and with the scientific establishment, which was sponsored by the Catholic Church. Galileo’s insistence on close observation with instruments like the newly invented telescope, and on repeated experiment, seemed to threaten accepted scientific orthodoxy, and it was strongly resisted by the guardians of that orthodoxy, which was entrenched in the institutions of the Church.

2. FAITH AND FACT

No one doubts today that Galileo was correct. In 1992 the Catholic Church formally rehabilitated him, thereby admitting that the Inquisition had been in error. Matters of scientific fact are not matters of faith, and if an authoritative interpretation of Scripture includes matters of scientific fact it may be, and it demonstrably has been, in error.

This is a point of great importance for religion. Many, probably most, alleged religious revelations include or presuppose statements about matters of scientific fact, about the nature of the cosmos and the place of humanity within it. If all such statements are fallible and some of them are mistaken, it becomes very important to decide exactly which matters are the province of the natural sciences and which the province of revealed faith. At one time it was possible to say that everything in a holy text was guaranteed true, but after Galileo we must first ask what is the subject matter of the text. Only matters of faith, not of science, can be said to be immune from error. But how are we to distinguish the two? Or, if we cannot do so, what are we to make of a faith that is prone to error? Can we any longer trust it?


One move that we might make is to deny that the Bible, which was the text in question in the Galileo case, contains any statements of scientific fact, and to say that the mistake the Inquisition made was to think that it did. The Church had long been used to interpreting Biblical statements about God metaphorically. God does not literally trample on the nations (Habakkuk 3:12). So it is not too big a move to take apparently factual statements about the physical universe metaphorically. Saying that it was created in six days, for instance, had usually been taken metaphorically. ‘Days’ were normally thought to be not periods of twenty-four hours, but possibly vast periods of time. So it is not too hard to take the whole account metaphorically, and say that the point of the Genesis stories is not to tell how the universe originated, but to put in story form some important spiritual truths about the relation of humans to God and their responsibilities to creation.

Cardinal Bellarmine, writing in 1616 to Galileo’s friend Foscarini, saw this possibility, though it was not considered by the authorities that Galileo had yet proved his case. Bellarmine writes:

I say that if a real proof be found that the sun is fixed and does not revolve round the earth, but the earth round the sun, then it will be necessary, very carefully, to proceed to the explanation of the passages of Scripture which appear to be contrary, and we should rather say that we have misunderstood these than pronounce that to be false which is demonstrated.

The Catholic Church has now made this move, and officially and unequivocally accepts a scientific account of the origin of the universe. But does this have implications for faith in God? It does entail a denial of Biblical literalism, and it does show the importance of metaphor and story in the Bible (and in any other religious text). That is important for particular religions like Christianity, Judaism and Islam, but it does not affect belief in God as such.

There is no doubt, however, that a Galilean view of the universe differs from that of most traditional religious views. Before the sixteenth century in the West there was a generally held Christian belief that the created universe had only existed for a few thousand years, that it all existed for the sake of human beings and that it could not be expected to exist for very much longer.

In India there was a very different view that the universe had existed for innumerable aeons, and that it was only one of an infinite number of universes, so that humans were a very small part of finite reality. Yet the universe was thought to be morally ordered by the laws of reincarnation and of karma, according to which all acts receive their due deserts sooner or later. Many of the things that happen are due to the actions of gods or spirits, whose presence is often apparent in the physical universe. The present age is a degradation from an earlier golden age, when the gods walked the earth and when humans were more intelligent and less self-centred.

The discoveries that the sciences have made about the universe put these, and all other pre-scientific cosmologies, in question. There is a huge contrast between Aristotle’s view of the stars as set on a crystalline sphere above the spheres of the sun and moon, and what everyone now should know, that our sun is just one star among billions in the galaxy of the Milky Way, which is itself just one among billions of galaxies in this cosmos, which may also be just one among billions of universes, possibly generated within black holes.

The information about the universe the sciences have uncovered is enough to change radically all pre-scientific theories of what the universe is like. To put it bluntly, all pre-scientific views of the physical universe were incorrect in at least some important respects. To the extent that ancient religious and philosophical beliefs incorporate references to the nature of the physical universe, they stand in need of revision. How far must such revision extend, and how important will such revision be for religious traditions originating long before the age of science?

This is the problem the Galilean dispute bequeathed to the Christian Church, and by implication to all religions.


3. HUMANS REMOVED FROM THE CENTRE OF THE UNIVERSE

Apart from this problem, Galileo’s astronomical theories do not seem to pose a threat to religious belief as such. But they do suggest the need for a fairly drastic revision of the traditional Christian worldview.

The traditional view was that God had created the earth as the centre of the universe, and placed human beings uniquely at the apex of the created order, so that everything in creation ultimately existed ‘for the sake of man’, as Thomas Aquinas put it – ‘The whole of material nature exists for man’ (cited in Paul Santmire, The Travail of Nature, Fortress, Philadelphia, 1985, p. 91).

When in 1608 Galileo heard that a Dutch lens grinder, Hans Lippershey, had made a refracting telescope, he immediately set out to construct a telescope himself. Using this, the first astronomical telescope, Galileo was able to show that the Milky Way consisted of distant stars, that Jupiter had moons and that Venus had phases, which was best explained by supposing that it circled a central sun.

From these beginnings, our ability to probe space has increased enormously. The Hubble Space Telescope, launched in 1990, enables us to receive infrared wavelengths from the oldest objects in the universe, which existed billions of years ago. Galileo’s observations, though they could hardly have envisaged the vast universe we can now see, laid the foundation for our realisation that humans are not likely to be the centre of God’s purposes, since the universe is much vaster than was ever imagined and the earth is not the centre of it.

It does not follow that, just because we are not physically at the centre of the universe, we are not central to God’s plans. This planet may still possibly be the only inhabited world in the whole universe. At the time of writing, no communication from any other inhabited planet has been received. As the physicist Enrico Fermi asked, ‘Why aren’t the aliens here?’ Since some stars are billions of years older than the sun, we might have expected there to be some intelligent life in the universe long before we existed. Why has it not communicated with us? If there is no intelligent life anywhere else in the universe, it might be said that conscious intelligent agents are of more value than billions of light years of unconscious and unintelligent space. Humans could still be the culminating point of the universe, even if the earth is not physically at the centre of it.

In that case, Galileo’s relocation of the planet earth would have no religious implications at all. It would not matter where we were located physically, as long as we were the central focus of God’s love. But a great many astronomers, following up Galileo’s relocation of the planet earth in the universe with more recent discoveries about the vastness of space, see things differently. They make much of the fact that humans have only existed for a tiny fraction of the history of the cosmos, which is thought to have originated with the big bang between thirteen and twenty thousand million years ago. I am trying to be careful about this number, even though the current favourite is fourteen billion years (that is an American ‘billion’, which is much smaller than a British ‘billion’). I am very conscious that when you quote a number like this, some physicist will say, with a pitying smile, ‘Ah, that was last week’s theory.’ Still, it seems to be agreed that it all started a very long time ago.

In addition to this, the conditions of human existence are so very precarious and possibly accidental (dependent on, for instance, the extinction of the dinosaurs sixty-five million years ago, and on the planet not being hit by a major comet or asteroid since) that it does not seem that they could be planned at all. Moreover, humans are doomed to become extinct, since the sun will die in five billion years and the earth will become uninhabitable. Even if we survive that by travelling far into space, the whole universe, in accordance with the laws of thermodynamics, will inevitably become uninhabitable eventually. At least, it will be uninhabitable by any form of life remotely like ours. (See the discussion in chapter 17.)

Predictions of the ultimate end of the universe change with great rapidity, and there is a danger that by the time you read this sentence quite a new theory will have been devised. Yet it seems agreed by cosmologists that conditions in the far future universe will be quite different from how they are now. The present view (in June 2006) is that the universe will continue expanding, and perhaps accelerating (see Martin Rees, Our Cosmic Habitat, Princeton University Press, Princeton, 2001, chapter 8). Eventually, all stars and planets will die, groups of galaxies will merge and we will be left with ‘a single amorphous system of aging stars and dark matter’ (p. 118). As Paul Davies puts it, ‘In a standard picture the very far future of the universe would be characterised by a dilute and ever-diminishing soup of extremely low-energy photons, neutrinos, and gravitons moving virtually freely through a slowly expanding space. Normal matter, if it exists at all, might consist of the occasional electron and positron drifting slowly through this invisible soup’ (Paul Davies, ‘Eternity’, in The Far-Future Universe, ed. George Ellis, Templeton Foundation Press, Radnor, PA, 2002, p. 47). The prospect does not seem too enticing, and it does not seem that anything like human beings could exist at that point. Humans are inevitably destined for death, and that may seem to reduce all human achievement and purpose to a pointless blip in the story of a pointless universe. In the light of these facts, it can seem implausible to think the whole universe exists just for the sake of such short-lived, accidental and doomed organisms as we are.

Galilean thought, or more correctly this cosmic perspective that is the heir of Galilean thought, can suggest the dethronement of humanity from any important place in the cosmos, and the lack of any objective purpose in human existence. It certainly undermines the traditional worldview of Judaism, Christianity and Islam.

4. THE BEAUTY OF THE COSMOS

But on closer reflection it seems more reasonable to say that the post-Galilean picture of the universe calls for a revision, indeed an enlargement, of the traditional religious worldview, rather than for its complete renunciation. For anyone who believes in a creator God can affirm that the cosmos is created so that God can enjoy its beauty. After all, theists believe that the cosmos is a product of the divine mind, so its creation can be compared to the work of a supreme artist, enjoyable and worthwhile for its own sake, without any reference to possible finite persons at all. It would not matter if there were never any human beings at all. The universe could still have a point, and that point would be its expression of the power and wisdom of the creator, and God’s enjoyment both of the process of creating and of the created universe itself. That is part of the traditional view – the Hebrew Bible depicts the divine Wisdom as ‘rejoicing in his [God’s] inhabited world, and delighting in the human race’ (Proverbs 8:30). And if Wisdom delights in the human race, it surely also delights in the beauty of the stars. If there is a God, the universe has a point, as the creative expression of the master creator, and the object of divine delight.

Still, if finite persons come into being, they could share, to some small degree, in that creation and appreciation of beauty. The theologian Thomas Aquinas said that ‘Goodness seeks to share itself.’ So, if God’s experience of the universe is good, God might desire that it should be shared with finite persons. Traditionally, only human beings are considered as finite persons. In the New Testament, it is said that God promises that humans ‘may become participants in the divine nature’ (2 Peter 1:4). So traditional Christianity certainly thinks of humans being created so that they can share God’s experience and rejoice in the wonder of the universe. And I think that is true, in slightly different ways, of traditional Judaism and Islam too.

When we realise that humans might not be the only conscious rational personal beings in the universe, this does not undermine the traditional view. It extends it to cover whatever sorts of finite persons there might be, in different galaxies and living in the light of different stars. It does not really matter how many different sorts of persons there are, or for how long they exist, long or short, late or soon. It is their capacity for the appreciation of the beauty of being, for understanding the nature of the cosmos and for creating new forms of beauty themselves which makes them special and gives an additional meaning to the universe, as a place where created persons can share the divine delight in creation for its beauty and wisdom.

Far from undermining religious views, it is a genuine new religious insight that humans are only tiny parts of creation and that the universe was not created just to serve us. Perhaps we were created to serve the universe by enjoying, conserving and shaping it to some extent. Humans may still have a distinctive role, in our capacity to understand and act in the universe, as members of a possibly much larger class of conscious agents who exist in the universe.

5. ARE HUMANS ACCIDENTAL?

Modern science seems to suggest that the existence of human persons is a freakish accident. Or does it? If there is a God, and if God wills humans to exist, then human existence will not be an accident. The laws will be set up so that we will come into being, however improbable it seems to us. What looks like a lucky accident, in a world without God, will be seen as a providential arrangement if there is a God. The only question to ask is: does it look as though a God could have intended to produce us? The main argument against that perspective is that humans seem to exist because of a long chain of highly improbable lucky breaks. Our planet needs to be just the right distance from the sun to prevent it being too cold or too hot for life to develop. It needs to be protected by large outer planets from comets that would destroy it. It needs to have just the right amount of oxygen, carbon and hydrogen to support life. The list of conditions goes on and on – Martin Rees’s book spells out more of these details. If each step in the chain is pretty unlikely, the whole chain is immensely improbable.

There are two ways of looking at that. Either you can say, ‘The fact that we exist is a freaky accident, and it is unlikely that there is any other life in the universe at all’ – that is basically the view of Stephen J. Gould. Or you could say, ‘This process is so improbable that it looks as if the whole thing has been fixed. When you get as many unlikely coincidences as that, you cannot really believe it is an accident.’ As the mathematical physicist Paul Davies says, ‘I cannot believe that our existence in this universe is a mere quirk of fate … we are truly meant to be here’ (The Mind of God, Simon   Schuster, New York, 1992, p. 242).

We can perhaps all agree that the existence of human life is highly improbable. But that does not show that a God did not intend it and make it happen. The probability of an event is always relative to some background information, to some set of facts against which probability can be measured. To assess how improbable an event is, we need to know what possible alternative events could have happened. When Stephen Gould says that it is highly improbable that the earth should have survived the impact of gigantic comets, he means that, in accordance with the laws of nature, there are many chances that comets should hit the earth – and, of course, many do, though not quite enough to have destroyed all human life (yet). If the background facts are just the laws of nature, they seem to allow for many possibilities of disaster – and the more such possibilities there are, the more improbable our survival will be.

Suppose, however, that we allow God, an intelligent mind that wishes intelligent life-forms to exist, as a background fact. That will affect considerably the probability of such life-forms coming to exist. In fact it will make the existence of some of them certain – having a probability of 1. Without a God, the existence of humans is very very improbable. But with a God, it is very highly probable (not quite certain, since humans might not be quite what God wants, in the end).

It is a good scientific principle to accept a hypothesis that makes some state of affairs more probable than it would be without the hypothesis. So it looks as though a state of affairs that is very improbable without God, but very probable with God, suggests that the hypothesis of God is a reasonable one. The freaky good luck that Gould points to in fact makes it more likely that some super-intelligence is behind it.

Of course it is not as simple as that. People may doubt whether the existence of human life is really valuable enough to be a worthwhile aim for God. Was it really worth billions of years of cosmic evolution just to produce Tony Blair? (I have nothing against Tony Blair, but some people seem to doubt that he could be the final purpose of the universe.)

People may also have problems with the existence of an immaterial being. ‘Where could it be?’ they may ask, and remain unsatisfied with the answer that it is not anywhere at all. And people may object to bringing in a scientifically unknown entity to help explain why observed facts are the way they are. Can God, who is admitted to be a supreme mystery, really explain what is only tremendously puzzling?

There are some problems with using God as a good explanation of the universe. Nevertheless, we cannot say that science shows that humans are nothing but freakish accidents in the universe. What it shows is that a remarkably large number of improbable states – more than scientists in the past would ever have expected – have to exist for us to be here. Either we are extremely lucky or the process has been fixed.

We cannot tell from science whether humans are here by chance or not. But all the facts are compatible with the laws of nature being ‘fixed’ so that humans are bound to come into existence. Some super-intelligence would be needed to do the fixing. Post-Galilean science does not, after all, show that humans are an accident in the universe. On the contrary, to scientists like Paul Davies it suggests the opposite – that the existence of humans, and perhaps of other intelligent life-forms too, was built into the universe from the start. Perhaps we are not accidental. Perhaps we are, as he says, ‘meant to be here’, implicit in and intended by the universe or its creator from the first.

6. ARE HUMANS DOOMED?

A pessimistic reading of post-Galilean science is supposed to make us all depressed because, at least on one standard reading, all life, all stars and the universe itself will one day become extinct. Yet that is no more than saying what we all know, that we will all die anyway, most of us long before that. I suppose some people might get depressed at the thought that they are going to die. But is it really reasonable to say, ‘I am so depressed. It’s all going to end’? ‘When?’ ‘Probably in many billions of years.’ It might seem not worth worrying about too much just yet. It might be more reasonable to say, ‘I have only got a few years of life, so I am going to make the most of it, enjoy it as much as possible, and put into it all that I can to make it better.’

If someone says, ‘Let’s visit Venice, one of the most beautiful cities in the world,’ is it rational to say, ‘There’s no point; we are all going to die’? I do not think so. A short life can be filled with beauty, with the pursuit of truth, with friendship and happiness. And we might even enjoy a trip to Venice more intensely if we know we are seeing it for the last and only time. So the thought of the ultimate extinction of the universe does not mean there is no point in it. It does not mean there is no purpose in it, since the purpose could be in the process itself, not some last state at which it aims.

One purpose of the universe could well be to generate finite persons who do not live very long but who can accomplish many valuable things and enjoy many valuable experiences in their short lives. There is, of course, the problem that they might have some bad experiences too. That is the biggest objection to the whole process being created by a God, and it is a very big objection. Perhaps that is why some scientists will accept the existence of a super-intelligence but remain sceptical about whether it is good or benevolent, whether it is the religious God.

Even if there is no adequate response to that objection, still the fact the universe is ultimately doomed does not deprive it of purpose or meaning. It could be created for the sake of all the good things it contains, even if those things do not last for ever.

If there really is a God, then in a sense all good things will last for ever. They will exist in the mind of God. Almost everyone who believes in God believes that God experiences all things and is aware of all that happens. Moreover, God’s knowledge is not subject to any deficiency. God will never forget anything – that is part of what it means to say that God is omniscient or all-knowing. If that is the case, then all the good things that have ever existed in the universe will continue to exist in the mind of God after the universe itself has ended. But that could not happen unless the universe first existed, to produce lots of values that would otherwise never have existed at all.

The only drawback is that God will presumably remember all the bad things as well. This is a much less entrancing prospect, not least for God. For that reason, theists have often held that God has some way of transforming the bad things, or of making them less intense and destructive, perhaps even of suppressing them from consciousness (‘The former things shall not be remembered or come to mind’: Isaiah 65:17). God has a way of setting them in a wider context that shows them to be necessary parts of a process that produces many good things. So, in the divine mind, the evil of suffering and pain is transformed by being included in a much wider process that brings about overwhelmingly greater good.

It is notoriously difficult to spell this out in detail, but it is part of the religious vision of the Hebrew prophets, who look for a time when ‘The Lord God will wipe away the tears from all faces’ and ‘swallow up death for ever’ (Isaiah 25:8). This implies that, not only will God remember all the good things that have ever been in the universe, and see the evil things in that wider context of good, but in some way God will give finite persons some share in this divine mind and experience. This would be a form of life after death, or perhaps of life beyond the confines of space and time. It would help to lessen the problem of the suffering in creation. But for the Hebrew prophets this is a sort of bonus, not a necessary condition of the cosmos having a purpose and value. Belief in personal immortality was not clearly formulated in ancient prophetic tradition. The prophets were more concerned to say that the universe has eternal value because it is always held in the mind of God, and within the universe humans may play an important, if not quite a central, part in making the universe what it is.

Once you start talking about life after death, you may seem to have gone well beyond the boundaries of science, though in chapters 16 and 17 I will show that science has some surprising suggestions to make. But even if you discount all talk about life after death, our scientific knowledge of the universe does not undermine a belief that the universe has a purpose, and that it is created by a wise God.

7. THE VALUE OF THE COSMOS

So the hugely expanded view of the universe that started with Galileo’s telescope does not deprive humans of their significance, or the universe of purpose and value. The existence of God may not be strictly necessary for human life to have significance, or for the universe to be of great value. But it would ensure that the universe is of great value, a value that is not just invented by human minds. For God, according to religious traditions, creates a universe precisely because it is of value, and so the universe has that value, whether humans think so or not. Human lives too will have an added significance if there is a God, for they will be of value to God and will have a part to play in God’s creative purposes.

One of the values of the universe is that it is supremely intelligible and mathematically beautiful. One of the purposes of human life is that, by the use of our intellects, we can come to understand and enjoy that intelligibility and beauty. Because of this, belief in God actually encourages the pursuit of scientific truth and ought to be a strongly motivating force to pursue such truth.

The scientific worldview therefore does not have to take the pessimistic view that humans are insignificant parts of a vast, impersonal, accidental and pointless universe that is doomed to extinction. It is equally compatible with the much more positive view that the universe is a beautiful and elegant expression of a supreme cosmic intelligence, and that it has a purpose, which is simply to actualise states and processes of intrinsic value. Humans have a small but significant role to play in knowing and appreciating these values in new ways, and perhaps even in creating new forms of value in their part of the cosmos. So they can add new forms of actual value to the universe. However small and however brief those values are, they have a genuine importance of their own.


This is a religious vision of the universe, and not all scientists will accept it. But far from religion and science coming into conflict in the time of Galileo, it is clear that the scientific views of Galileo, though opposed by the entrenched scientific establishment of his day, are positively related to belief in a creator God. It is not surprising that modern science largely originated in the work of deeply religious men who understood their work as sharing in the wisdom of the creator and who often dedicated their work to the glory of God.
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THE INTELLECTUAL BEAUTY OF BEING

The Newtonian revolution was to see nature as the intelligible product of one rational and elegant cosmic mind. This later gave rise to the idea of nature as an impersonal machine, whose laws are absolute, inflexible and all-explaining. For Newton himself, however, the laws of nature demonstrate the presence and power of one supreme God of immense wisdom, intelligence and spiritual purpose. For Newton, science is a spiritual enterprise, seeking greater understanding of the wisdom of God.

AIM: To show that much early modern science was prompted by belief in one wise, rational creator God. To show that the ‘laws of nature’ do not exclude the actions of God, but show God to be a wise, rational and powerful creator.

1. NEWTON AND THE LAWS OF NATURE

The second great change in human understanding of the cosmos was made above all by Isaac Newton, whose Principia Mathematica, published in 1687, set out the basic laws of mechanics and motion and consolidated the scientific perception of the universe as governed by universal laws of nature. Newton, like Johannes Kepler before him, was a devout, if technically unorthodox, Christian, and saw his discovery of the simple, elegant and intelligible laws of nature as an appreciation of the wisdom of the divine creator.

The idea that nature operates in accordance with general laws, so regular and precise that they can be captured in mathematical equations, is astonishing and unexpected. For most of human history events in nature were widely believed to be caused by the actions of spirits, gods or demons. Their actions often seemed to be arbitrary, or contradictory. Even if there is only one supreme God, God might do anything at any time. God’s ways are inscrutable, so it might even be impious to examine the modes of God’s operations in nature.

Newton’s religious belief was that there is just one God who is supremely wise or rational, and therefore not arbitrary, and that humans are made in the image of God, so that they can in principle understand the rational principles on which God would create the universe. The hypothesis that the universe proceeds in accordance with intelligible laws, which will be beautiful, elegant and reliable, though not invented by Newton, was confirmed in a definitive way by him.

2. THE DISENCHANTMENT OF NATURE

Though it was a reflection of Newton’s own religious faith, this view of the universe as governed by absolute and inviolable laws did threaten many traditional religious beliefs that were widely held in the seventeenth century. Newton himself had no difficulty in believing in miracles, since God could break the laws God had made whenever God chose. But some of Newton’s followers, convinced that God was supremely rational, concluded that God would have created the most efficient system possible, so that miracles (conceived as violations of laws) would be unnecessary and somehow unfitting. Surely a rational God could have designed the universe so that miracles were unnecessary?

So it has almost become part of the modern scientific worldview that miracles do not occur. I say ‘almost’, because no science can show that the laws of nature are never broken. After all, they may be broken when there are no scientific observers present. Still, it may seem suspicious that miracles have never been scientifically observed under experimentally repeatable conditions and that they do not seem necessary to explain the natural world successfully. So it has become part of the methodology of science that we should always seek a naturalistic explanation of events, one that does not appeal to supernatural or divine causality.

The best example of this is perhaps in medicine, where belief that demons cause illness has been replaced by belief in viruses and antibiotics. The natural causes of illness can be counteracted much more effectively by medicine than by exorcism, just as plant diseases can be more effectively treated by insecticides than by dancing naked by the light of the new moon. Very few people doubt that disease should be eradicated by medical treatment and not meekly accepted as the result of demonic possession or as a punishment for sin.

A much better understanding of the world is obtained when we can identify the causal laws in accordance with which natural processes occur than when we look for some supernatural reason why things happen. In a similar way, it has proved much more effective to ask what the general causes of events are than to look for some reason why they happen.

Just as Galilean science drove out the Aristotelian view of astronomy, so Newtonian science drives out the Aristotelian search for final causes – for some purpose for the sake of which specific things happen. If someone falls ill, we no longer ask, ‘Why [for what reason or for the sake of what goal] did this happen to this person?’ We do not think that if someone gets mumps, God is punishing them for not going to church. Instead we ask what natural process caused it to happen, and then we seek to counteract that process by the use of chemicals or surgery. We intervene in nature to improve it, and to do that we have to understand it as a set of events causally connected by laws that we can discover by observation and experiment.

The naturalistic methodology of science has proved very effective. Human life has changed immeasurably for the better since the discovery of anaesthetics. Nature can be understood in terms simply of the causal laws of its own operation, and then it can be improved. So nature is no longer seen as set up in detail by God so that good acts are rewarded and bad ones punished, and whatever nature does is simply to be accepted with resignation. The laws of nature are morally neutral, and we can use them to make human life better.

This has been called the ‘disenchantment of nature’, since it involves thinking that nature is no longer an inviolable sphere of divine institution, something sacred and untouchable. It is more like a mechanism – Descartes spoke of it as a machine – that can be taken apart and re-assembled to make it more efficient.

Seeing the whole cosmos in terms of this machine metaphor is not necessarily implied by Newtonian science. But it is a major part of what is often understood as the scientific worldview to think that there are no final causes, no purposes, in nature. All events are inevitably caused by prior physical states plus a set of universal laws, and technology can in principle and should try to make the human condition better by responsibly controlling the processes of nature (particularly to eliminate suffering and prolong life).

Within such a worldview, talk of particular divine providence and action can come to seem at best odd and at worst irrational. Perhaps a supremely wise designer set up the whole system, but then the universe proceeds without further reference to the acts and intentions of God. It also becomes difficult to believe that nature is in order as it is, so that it would be wrong to interfere with or improve it. Nature, however astonishingly rational and beautiful, is morally neutral and it is not perfect – it can be improved and much suffering and pain can be eliminated. So humans have a more creative and responsible part to play in the improvement of nature than many traditional believers had thought.


3. IMMANUEL KANT, FREEDOM AND DETERMINISM

One possible religious consequence of such a view can be seen in the work of Immanuel Kant (1724–1804). Influenced by his understanding of Newtonian science, Kant believed that every event in nature had a sufficient or determining cause. That is, given its antecedent physical state and the laws of nature, each event happens by necessity; there is no alternative to it, and it has to be just what it is. This is the thesis of physical determinism, which might be called the scientific reformulation of Calvin’s hypothesis of total predestination by God.
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