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Chapter 11: Creation

In the beginning was the big bang. As the world sprang forth from the fuzzy singularity of its origin, first the spatial order formed, as quantum fluctuations ceased seriously to perturb gravity. Then space boiled, in the rapid expansion of the inflationary era, blowing the universe apart with incredible rapidity in the much less than 10-30 seconds that it lasted. The perfect symmetry of the original scheme of things was successively broken as the cooling brought about by expansion crystallized out the forces of nature as we know them today. For a while the universe was a hot soup of quarks and gluons and leptons, but by the time it was one ten-thousandth of a second old, this age of rapid transformations came to a close and the matter of the world took the familiar form of protons and neutrons and electrons. The whole cosmos was still hot enough to be the arena of nuclear reactions, and these continued until just beyond the cosmic age of three minutes. The gross nuclear structure of the universe was then left, as it remains today, at a quarter helium and three-quarters hydrogen. It was far too hot for atoms to form around these nuclei, and this would not occur for another half a million years or so. By then the universe had become cool enough for matter and radiation to separate. The world suddenly became transparent and a universal sea of radiation was left to continue cooling on its own until, fifteen billion years later, and by then at a temperature of 3oK, it would be detected by two radio astronomers working outside Princeton—a lingering echo of those far-off times.

Gravity is the dominant force in the next era of cosmic history. It continued its even-handed battle against the original expansive tendency of the big bang, stopping the universe from becoming too rapidly dilute but failing to bring about an implosive collapse. Although the early universe was almost uniform in its constitution, small fluctuations were present, producing sites at which there was excess matter. The effect of gravity enhanced these irregularities until, in a snowballing effect, the universe after a billion years or so, began to become lumpy and the galaxies and their stars began to form.

Within the stars nuclear reactions started up again, as the contractive force of gravity heated up the stellar cores beyond their ignition temperature. Hydrogen was burned to become helium, and when that fuel was exhausted a delicate chain of nuclear reactions started up, which generated further energy and the heavier elements up to iron. The elemental building blocks of life were beginning to be made. Every atom of carbon in every living being was once inside a star, from whose dead ashes we have all arisen. After a life of ten billion years or so, stars began to die. Some were so constituted that they did so in the dramatic death-throes of a supernova explosion. Thus the elements they had made were liberated into the wider environment and at the same time the heavier elements beyond iron, inaccessible through the burning of stellar cores, were produced in reactions with the high-energy neutrinos blowing off the outer envelope of the exploding star.

As a second generation of stars and planets condensed, on at least one planet (and perhaps on many) the conditions of chemical composition, temperature and radiation were such that the next new development in cosmic history could take place. A billion years after conditions on Earth became favourable, through biochemical pathways still unknown to us, and utilizing the subtle flexible-stability with which the laws of atomic physics endow the chemistry of carbon, long chain molecules formed with the power of replicating themselves. They rapidly gobbled up the chemical food in the shallow waters of early Earth, and the three billion years of the history of life had begun. A genetic code was established, a biochemical alphabet in which the instructions for terrestrial life are universally spelled out. Primitive unicellular entities transformed the atmosphere of Earth from one containing carbon dioxide to one containing oxygen, thereby permitting important developments in metabolism. The process of photosynthesis evolved, the method by which the sun’s energy is trapped and preserved for the maintenance of all living beings. Eventually, and then with increasing rapidity, life began to complexify through a process which certainly included the sifting of small variations through the environmental pressures of natural selection. Seven hundred million years ago, jellyfish and worms represented the most advanced forms of life. About three hundred and fifty million years ago, the great step was taken by which some life left the seas and moved on to dry land. Seventy million years ago, the dinosaurs suddenly disappeared, for reasons still a matter of debate, and the little mammals that had been scurrying around at their feet seized their evolutionary chance. Three and a half million years ago, the Australopithecines began to walk erect. Archaic forms of homo sapiens appeared a mere three hundred thousand years ago, and the modern form became established within the last forty thousand years. The universe had become aware of itself.

Such, in outline, is the story that science tells us about the history of the world. There are some speculations (particularly in the very early cosmology) and some ignorances (particularly in relation to the origin of life), but there seems to me to be every reason to take seriously the broad sweep of what we are told. Theological discourse on the doctrine of creation must be consonant with that account.

Of course, the first thing to say about that discourse is that theology is concerned with ontological origin and not with temporal beginning. The idea of creation has no special stake in a datable start to the universe. If Hawking is right, and quantum effects mean that the cosmos as we know it is like a kind of fuzzy spacetime egg, without a singular point at which it all began, that is scientifically very interesting, but theologically insignificant. When he poses the question, “But if the universe is really completely self-contained, having no boundary, or edge, it would have neither beginning nor end: it would simply be. What place, then, for a creator?”
 it would be theologically naive to give any answer other than: “Every place—as the sustainer of the self-contained spacetime egg and as the ordainer of its quantum laws.” God is not a God of the edges, with a vested interest in boundaries. Creation is not something he did fifteen billion years ago, but it is something that he is doing now.

An important implication of the Christian doctrine of creation is that it clearly distinguishes the created order from its Creator. Barth says that “Creation is the freely willed and executed positing of a reality distinct from God.”
 Burrell says, “What is at issue here is a clean discrimination of creation from emanation, of intentional activity from necessary bringing forth.”
 Emanationism pictures the world as arising in a kind of panentheistic way, as the divine being’s fruitfulness inevitably spills over into a multiplicity of consequences. In its view, the world is at the hem of deity.

Christian theology, on the contrary, sees the world as the consequence of a free act of divine decision and as separate from deity.
 The universe’s inherent contingency is conventionally and vividly expressed in the idea of creation ex nihilo. Nothing else existed (such as the brute matter and the forms of the classical Greek scheme of things) either to prompt or to constrain the divine creative act. The divine will alone is the source of created being. “In the doctrine of creation out of nothing, . . . Christians replaced the notion of irrational accident or blind chance by the concept of contingence.”
 God’s decision was freely made. This concept can be held to have played an important part in the ideological undergirding of modern science, for it implied both that the world was rational and also that the nature of its rationality depended on the choice of its Creator, so that one must look to see what actual form it had taken.

It is sometimes said that creation ex nihilo is just the sort of metaphysical speculation which got grafted on to biblical ideas when Christianity expanded into the late Hellenic world. It is certainly true that it is possible to give a natural exegesis of Genesis 1 which falls short of the explicit articulation of this concept. But I agree with Keith Ward that the doctrine is implicit in the clear claim that all depends upon God’s will (“And God said, ‘Let there be . . .’”). “It is therefore correct to see this doctrine of creation as implicit in the Biblical doctrine that God is the creator of heaven and earth,” says Ward, “that he can do all things, that nothing is beyond his power.”

The doctrine safeguards the fundamental theological intuition that creation is separate from its Creator, that he has made ontological room for something other than himself. Moltmann says, “It is only God’s withdrawal into himself which gives that nihil the space in which God becomes creatively active.”
 On the other hand, Whitehead rejected the doctrine because he did not want God to play so absolute a role. Whitehead said that God “is not before all creation but with all creation.”
 In their account of process theology, Cobb and Griffin tell us that it “rejects the notion of creatio ex nihilo, if that means creation out of absolute nothingness . . . Process theology affirms instead a doctrine of creation out of chaos”
—which is certainly an exegetically possible view of what is involved in Genesis’s reference to that which was “without form and void” (tohu wabohu in Gen. 1.2). But once again I feel that process theology’s diminished view of divine power does not allow God to be God.

Needless to say, lighthearted claims that modern physics has provided its own version of creation ex nihilo completely miss the point.
 They are based on speculations about what might have happened in that intrinsically quantum cosmos before the formation of spatial order at the Planck time of 10-43 seconds. We need to bear in mind the warning uttered by the great Russian theoretical physicist, Lev Landau, that his cosmologist friends were “often in error but never in doubt.” All the same, bold speculators are sometimes right, and let us, for the sake of argument, suppose that they are correct in supposing that the universe of our experience has emerged, by one process or another, from a pre-existing quantum vacuum. Only by the greatest abuse of language could such an active and structured medium be called nihil (for in quantum theory when there is ‘nothing’ there, it does not mean that nothing is happening
). It is just conceivable that physics may be able to show that given quantum mechanics and a certain gauge field theory of matter, universes will appear; theology is concerned with the Giver of those laws which are the basis of any form of physical reality.

To hold a doctrine of creation ex nihilo is to hold that all that is depends, now and always, on the freely exercised will of God. It is certainly not to believe that God started things off by manipulating a curious kind of stuff called ‘nothing.’ There is no contradiction in holding at the same time a doctrine of creatio continua, which affirms a continuing creative interaction of God with the world he holds in being. The two are respectively the transcendent and the immanent poles of divine creativity. Peacocke says, “The scientific perspective on the world and life as evolving has resuscitated the theme of creatio continua and consideration of the interplay of chance and law (necessity) led us to stress the open-ended character of this process of the emergence of new forms.”
 That would not altogether have surprised St Augustine, who wrote, “In the first instance, God made everything together without any moments of time intervening, but now He works within the course of time, by which we see the stars move from their rising to their setting.”
 We do not today take so ready-made a view as Augustine expresses at the start of that passage—though elsewhere he suggested, “In the beginning were created only germs or causes of the forms of life which afterward developed in gradual course.”
 Of course, Augustine certainly believed that all was held in being by God’s transcendent will: “the universe will pass away in the twinkling of an eye if God withdraws His ruling hand.”
 

Chapter 12: Providence

In the past ten years, there has been a considerable amount of thought and speculation among those concerned with the interface between science and theology, concerning the extent to which it is possible to speak with integrity about the notion of God’s acts in the world, whilst at the same time accepting with necessary seriousness what science can say about that world’s regular process.
 Many factors have made this a suitable subject for discussion.

The first is simply that it is a perennial issue on the Christian agenda. The use of personal language about God, however stretched and analogical such language is rightly recognised as being, carries with it the implication of particular divine response to particular creaturely circumstance. God is not like the law of gravity, totally indifferent to context and uniformly unchanging in consequence. The Christian God is not just a deistic upholder of the world. If petitionary prayer, and the insights of a providence at work in human lives and in universal history, are to carry the weight of meaning that they do in Christian tradition and experience, they must not simply be pious ways of speaking about a process from which particular divine activity is in fact absent and in which the divine presence is unexpressed, save for a general letting-be.

Since talk of God is inescapably analogical, talk about God’s action has frequently had recourse, in one way or another, to the only form of agency of which we have direct experience, namely our own power to act in the world. I shall make two assumptions about human activity. One is that it is exercised with a certain degree of freedom; that is, our impression of choosing what to do is not an illusion. I am aware, of course, that this is a matter of philosophical contention, but I cannot here attempt to enter into that argument. For my present purpose, I shall treat human choice as being an irreducible fact of human experience. 
The second assumption I shall make is that we are psychosomatic unities, indivisible animated bodies, and not a dual and separable combination of flesh and spirit. Such a view sits well with our experiences of the interdependence of mind and matter (the effect of drugs or brain damage, the execution of willed intentions, our understanding that we have evolved continuously from the original quark soup of the early universe). Needless to say, I cannot solve the problem of how brain and mind relate to each other, but I look for a solution along the lines of a dual-aspect monism, a complementary account of matter in “information”-bearing-pattern, which I have tentatively and, of course, inadequately discussed on other occasions.
 Such a stance takes our material constitution seriously. But it does not capitulate to a reductionist materialism, for it asserts with equal vigour the existence of an irreducible mental pole in human nature. Bearing in mind that all conscious knowledge, even of the physical world, is appropriated mentally, such an even-handed treatment of mind and matter seems absolutely essential if we are to frame a credible account of our experience. That unconscious atoms have combined to give rise to conscious beings is the most striking example known to us of the hierarchical fruitfulness of our universe, in which there is a nesting and ascending order of being, corresponding to the transitions from physics to biology to psychology to anthropology and sociology.

A further factor of considerable importance is the recognition by twentieth-century science that there are many intrinsic unpredictabilities inherent in the process of the physical world. If we define a mechanical system as one whose behaviour is predictable, and so in principle tame and controllable, then our century has seen the death of a merely mechanical universe. Several discoveries have brought this about.

One, of course, is the well-known feature of quantum theory that permits us only to assign probabilities for the observed outcomes of quantum events. Another discovery, relating to effects operating in the macroscopic realm of classical physics and everyday occurrences, is the identification of the widespread sensitivity to minute details of circumstance displayed by those many systems whose behaviour is called “chaotic.”
 Since the slightest disturbance totally changes the dynamic behaviour of chaotic systems, caused by the exponential growth of the effects of such perturbations, the theory of chaos describes a realm of intrinsic unpredictability and non-mechanical behaviour.

This latter realisation—that Newtonian physics is not as robust as two and a half centuries of its exploitation had suggested—came as a great surprise. Our minds were unprepared because we had all been bewitched by another great discovery of Sir Isaac: the calculus. This wonderful mathematical method is precisely adapted to the description of continuous and smoothly varying quantities. Its geometrical counterparts are the well-behaved curves we can sketch with our pens upon a sheet of paper. While there are indeed such bland mathematical entities present in the patterns of the world, there are also many entities of a much more jagged character. These are the celebrated fractals, exhibiting roughly the same character on every scale of investigation, saw edges whose teeth are saw-edged, and so on down in an unending proliferation of structure that never settles to a tame unbroken line. Our mathematical imaginations have been greatly enlarged and enriched by this considerably expanded portfolio of possible behaviour. The world is stranger than Newton had enabled us to think.

If a clockwork universe is no longer on the scientific agenda, one must ask what is to take its place? Unpredictability, after all, is an epistemological property, simply telling us that we cannot know in detail the future behaviour of quantum or chaotic systems. Moreover, such behaviour is not totally random. An unstable atom will be able to decay only in certain specific ways and each of these options will have a quantum probability assigned to it, so that in a large collection of atoms of the same kind (a lump of matter), these different future behaviours will occur as calculable fractions of what is happening. A chaotic system is not totally “chaotic” in the popular sense, corresponding to absolutely random behaviour. Its future options converge to a certain portfolio of possibility called a “strange attractor” and it is only this limited range of contingencies that will be explored by the system in an apparently haphazard fashion. In consequence, although the detailed future behaviour of a chaotic system is unknowable, there are certain things that can reliably be said about the generic character of what will happen.

There is no logically inevitable way to proceed from epistemology to ontology, from what we can know about entities to what they are actually like. However, unless we believe ourselves to be lost in a Kantian fog​—that is, unless we are condemned to groping encounter with phenomena (appearance) and we totally lack any grasp of noumena (reality)—we must suppose there to be some connection between the two. What that connection should be is a central question for philosophy and, perhaps, the central question for the philosophy of science. It can be resolved only by an act of metaphysical decision. Such an act cannot be logically determined a priori, but it can be rationally defended a posteriori, by an appeal to the fruitful success of the strategy adopted. 
The decision made by the vast majority of working scientists, consciously or unconsciously, is to opt for critical realism, which one could define as being the attempt to maximize the correlation between epistemological input and ontological belief. In my view, to put the point with extreme brevity, the cumulative success of science provides the necessary support for the pursuit of this strategy.

In the case of the unpredictabilities of quantum theory, this has been the attitude adopted, not only by most physicists but by a great many philosophers as well. Heisenberg’s uncertainty principle, which made the epistemological assertion of the simultaneous unknowability of both position and momentum, has been widely interpreted as a principle of indeterminacy, with the ontological implication that quantum entities do not possess at all times definite positions and momenta. The work of David Bohm and his colleagues in framing an alternative quantum ontology, shows clearly enough that this is not a forced move.
 The extreme popularity of the indeterminacy interpretation has been due, I believe, not just to its chronological priority but also to a certain naturalness about an approach that allows overt epistemology to be the guide of ontological conjecture.

In the case of chaotic systems the same tendency is not apparent. No doubt a historical effect is at work here—after all the subject derived from the study of Newtonian equations, so that a ready-made interpretation was immediately to hand, indeed it is often called “deterministic chaos.” I shall later argue that what is metaphysical sauce for the quantum goose should be metaphysical sauce for the chaotic gander. At the same time I shall explain how I believe the equations of Newtonian physics should be understood.

Let us return to the consideration of divine agency. We have seen the theological motivation for speaking of God’s action and also something of the character of the physical setting of the world in which such acts would have to take place. It is time to consider what proposals have been under discussion.

A minimalist response is to decline to speak of particular divine actions and to confine theological talk to the single great act of holding the universe in being.
 Not only is such a timeless deism inadequate to correspond to the religious experiences of prayer and of an intuition of providence, but it is also interesting that it has not commended itself to those scientist-theologians who have written on these matters.
 They do not suppose that modern science condemns God to so passive a role. Divine upholding of the cosmos whose regular laws are understood as reflections of God’s unchanging faithfulness, is part of the story of God’s relationship with the unfolding history of creation, but it cannot, and need not, be taken to be the whole of that story.

Much more popular, both as an explicit theory and as a tacit understanding of what might be involved in providence-talk, has been the idea that God acts only through divine influence on people.
 It is proposed that it is in the depths of the human psyche, rather than in the process of the external physical world, that divine agency is to be located. God’s actions are those of inspiration and encouragement to human persons. A little reflection, however, soon shows that there are grave difficulties with this point of view. First, it implies that God has been an inactive spectator of the universe for most of its history to date, since conscious mind seem not to have been available for interaction with divinity until, at most, the past few million years or so of that fifteen-billion-year history. Second, and most important, if we take the psychosomatic view of human nature advocated above, God cannot interact with the psyche without also interacting with the physical process of the world, since we are embodied beings. There is no totally separate realm of spiritual encounter, divorced from the physical/mental reality of a dual-aspect monistic world, in which providence can act. God cannot touch our minds without, simultaneously and inextricably, in some way touching our brains as well.

Process theology has sought a way round these difficulties by proposing a view of physical development in which events are the fundamental units, and all events have an experiential aspect that permits divine interaction by way of a “lure” towards a particular outcome.
 It would, perhaps, be too crude to characterize this as a panpsychic view of reality, but it certainly seeks to describe an unbroken continuum of processes within which divine interaction with a person or with a proton could both find a place, though obviously at opposite ends of the spectrum. There is then the possibility of providential interaction throughout all cosmic history, with intensification but no qualitative change, at the moment of the arrival of conscious minds on the terrestrial scene. 
I have two difficulties with this account of God’s activity. One is physical-philosophical: I do not see that the physical world, as disclosed to scientific exploration, can be held to correspond to a concatenation of events in the manner suggested. Quantum physics involves both continuous development (the Schrodinger equation) and occasional sharp discontinuities (measurements) but it does not, to my mind, suggest the discrete “graininess” that process thinking seems to suppose. The second difficulty is theological. The God of process theology works solely through “persuasion.” There is a divine participation in each event but, in the end, the event itself leads to its own completion. (It is difficult to write about process ideas without a continual lapse into panpsychic-like language). I think this places God too much at the margins of the world, with a diminished role inadequate to the One who is believed to care providentially for creation and to be its ultimate hope of fulfillment.

An alternative strategy is to exploit rather directly an analogy between God and creation on the one hand and human beings and their bodies on the other.
 God is then supposed to be embodied in the universe as we are embodied in parts of it, and to act on the whole as we do on the matter that makes us up (in whatever fashion that might be). It seems that many difficulties beset this proposal. First, the universe, though it certainly does not look like a machine, does not look like an organism either. It lacks the degree of coherence and interdependence that characterizes the unity of our bodies. To put the matter bluntly, if the world is God’s body, where is God’s nervous system within it? Second, in our psychosomatic nature we are constituted by our bodies, and in consequence we are in thrall to them as they change, eventually dying with their decay.
 The God of Christian theology cannot be similarly in thrall to the radical changes that have taken place within cosmic history and which will continue to happen in the universe’s future. Whatever suggestiveness the idea of God’s embodiment in the universe might appear to have as a metaphor, it seems that it cannot successfully function as a putative account of divine action.

It is possible, however, to seek to employ the analogical possibilities of relating divine agency to human agency in a more subtle and nuanced manner. When we act, we seem to do so as total beings. It is the “whole me” that wills the localized action of raising my arm. I am not inclined to think that this is some sort of psychological delusion produced simply by adding together discrete neuron firings in the brain and particular currents in those nerves that cause muscular contractions. On the contrary, it seems plausible that there is a genuine holistic content to human agency. That would imply that there is a top-down action of the whole on the parts, as well as the familiar bottom-up interaction of the parts making up the whole. 
The notion of such top-down causality seems to offer an attractive possible analogy to the way in which God could interact with creation.
 However, it is also important to recognize that, though the notion of top-down causality is motivated by our human experience of agency, it is not by itself an unproblematic or self-explanatory concept. One has to ask the question of how it may be supposed that there is room for the operation of this additional holistic causal principle within the network of physical causality established by the interactions of the bits and pieces making up the whole. In other words, to use a phrase originating with Austin Farrer, we must consider what might be the “causal joint” connecting the whole to its parts, the human self to its body, God to creation.

Farrer’s own answer would be that, at least in relation to providential agency, this is a question we should decline to address, because it is beyond our human power to penetrate the mystery of divine action.
 He writes in the tradition that speaks of God’s primary agency as being at work in and through the secondary agencies of creaturely causality, in an ineffable manner which can be affirmed by faith but which is veiled from the prying eyes of human reason. Despite the venerability of this way of thinking, sanctioned by St. Thomas Aquinas and developed by many subsequent Christian thinkers, it seems to me to be a fideistic evasion of the problem. I cannot give up the search for a causal joint, though I certainly acknowledge that our actual attainments in that quest will necessarily be tentative and provisional. With the nature of human agency still mysterious, we can hardly dare to aspire to more than hopeful speculation when it comes to talk of divine agency. Yet the demand for an integrated account of both theological and scientific insight impels us to the task.

I have said that I do not expect top-down agency to be just a conglomerative effect of a lot of little bits of bottom-up interactions (in the way that the temperature of a gas is the average of the individual kinetic energies of its molecules). If holistic causality is present it must be there as a genuine novelty, and the structure of the relationships between the bits and pieces must be intrinsic and ontological in character and not just contingent ignorances of the details of bottom-up process. They must be “really there” if they are to provide the causal joint for which we are looking.

Immediately there comes again to mind those widespread unpredictabilities that twentieth-century science has identified as being present in physical process. If they are to be of significance in relation to holistic causality, then they must be interpreted, along the lines already discussed, in a realist way, as being signs of actual ontological openness.

A popular site for such an exploration has been the uncertainties of quantum events.
 Because of the almost universal (but not logically necessary) tendency to give these unpredictabilities an ontological interpretation, it seems as if there is here room for manoeuvre, space for the operation of a causal joint. The proposal is not, however, without some difficulties. Subatomic events scarcely look like promising locations for holistic causality. After all, one could hardly get more “bits and pieces” than elementary particles. It is not clear the extent to which the non-locality of quantum processes modifies that conclusion.
 Moreover, the “gaps” of quantum uncertainty operate only in particular circumstances, namely in those intermittent events corresponding to acts of measurement. By measurement, we do not mean just observation by a person, but any record of a state of quantum process in the microworld that is obtained by an irreversible registration in the macroworld of everyday occurrence. Acts of agents are located in that same macroworld. In other words, if quantum theory does have a role to play in solving the problem of agency, it will only be because its effects are amplified in some way to produce an openness at the level of classical physics. The continuing perplexities about the quantum measurement problem remind us that we do not fully understand how the levels of the microworld and the macroworld interlock with each other. It does not seem that the proponents of divine action through quantum events have been able to articulate a clear account of how this could actually be conceived as the effective locus of providential interaction.

In these circumstances it seems worthwhile to explore whether there might not also be macroscopic phenomena that would lend themselves to interpretation as possible causal joints. Arthur Peacocke and I have both considered this possibility.

Peacocke’s examples have been chosen from cases of dissipative systems far from equilibrium, where small triggers generate large-scale patterns of an impressive kind. Such order out of chaos provides illuminating illustrations of how structures can be formed and maintained when energy is fed into open systems, thus allowing them to swim against the tide of increasing entropy.
 This is undoubtedly the way in which living systems are able to sustain their form in a world of change and decay. It is not clear, however, that these systems really model top-down agency. First, the character of their order is long-range pattern generated by chains of local correlations and the confining boundary conditions. That seems more sideways than top-down. Second, what is involved by way of consequence is the generation and preservation of structured pattern, whilst agency seems to require a much more open and dynamical exploration of future possibility.

The way a chaotic system traverses its strange attractor seems a more promising model for such open developments, and this has been the basis for my own suggestions.
 We can consider the many different trajectories through the attractor’s phase space (that is, the range of its future possible states) which all correspond to the same total energy. Their different forms are understood as arising from the effects of vanishingly small disturbances that nudge the system along one path or another, the diverging characters of these different paths corresponding to the chaotic system’s extreme sensitivity to perturbations.

It is this sensitivity that produces the intrinsic unpredictabilities. In a critical realist re-interpretation of what is going on, these epistemological uncertainties become an ontological openness, permitting us to suppose that a new causal principle may play a role in bringing about future developments. The character of this principle would be two-fold. First, since the paths through the strange attractor all correspond to the same energy, we are not concerned with a new kind of energetic causality. The energy content is unaffected whatever happens. What is different for the different paths through phase space is the unfolding pattern of dynamical development that they represent. The discriminating factor is the structure of their future history, which we can understand as corresponding to different inputs of information that specify its character (this way, not that way). Second, although the diagnostic indicator of chaotic systems is their sensitivity to small triggers, rather than this implying that we should consider them at the level where these individual small fluctuations occur, it forces on us, in fact, a holistic treatment, since the systems’ vulnerability to disturbance means that they can never be isolated from the impact of their total environment.

Thus a realist reinterpretation of the epistemological unpredictabilities of chaotic systems leads to the hypothesis of an ontological openness within which new causal principles may be held to be operating which determine the pattern of future behaviour and which are of an holistic character. Here we see a glimmer of how it might be that we execute our willed intentions and how God exercises providential interaction with creation. As embodied beings, humans may be expected to act both energetically and informationally. As pure spirit, God might be expected to act solely through information input. One could summarise the novel aspect of this proposal by saying that it advocates the idea of a top-down causality at work through “active information.” This is a phrase that Peacocke uses also. I locate the relevant causal joint in chaotic dynamics; he appears to regard God as constituting the “boundary condition” of the universe.

I shall make a series of comments on this proposal, first of a scientific character and then in relation to theology.

The first scientific comment is whether one could not combine the widely acknowledged exquisite sensitivity of chaotic systems together with the widely believed openness of quantum systems, to yield a theory whose openness would result from the vulnerability of the macroscopic system to the indeterminate details of its microscopic quantum constituents. Putting it another way, macroscopic openness could be chaotically amplified quantum openness. In the end, of course, there must be a unified account combining the microscopic and the macroscopic, since there are not two physical worlds but one world encountered at these two different levels. However, the difficulties we have in understanding fully how the two levels relate to each other makes me wary of claiming an immediate synthesis. Not only is there the unsolved measurement problem to which we have already referred but also there is still considerable perplexity about what correspondence can be established between chaotic dynamics and quantum mechanics. Without attempting a detailed technical discussion, I must content myself simply to note that the nature of the compatibility of the two has not been established.

The second scientific comment is that, if the proposal is correct, then at the macroscopic classical level the Newtonian deterministic equations for bits and pieces are only approximately valid as limiting cases of more subtle and flexible laws of nature in which the behaviour of parts is dependent on the setting of the whole in which they participate. This contextualism is the way in which top-down influence is brought to bear. The limit involved in obtaining the Newtonian description is obviously separability, achieved in those situations (which certainly exist but which are a subset of all possible occurrences) in which a part can effectively be isolated from the context of its whole. These are precisely the situations in which most experimental investigation takes place, since the relevant system must be capable of being treated locally and separated from its cosmic context if we are to be able to understand its behaviour. Experimental science is possible precisely because there are these cases that can be treated piecemeal, without a universal knowledge of all that is. There are many examples, however, which show that this is not universally the case for chaotic systems.
 In our experiments we are only able to investigate thoroughly a part of what is going on.

It is important to understand what is involved in this proposed reinterpretation of what is often called deterministic chaos.
 The original theory had a deterministic ontology (expressed by its Newtonian equations) but this resulted in an unpredictable epistemology. Instead of adopting the conventional strategy of saying that this shows that simple determinism underlies even apparently complex random behavior, I prefer the realist strategy of seeking the closest alignment of ontology and epistemology (theory and behaviour) by modifying the theoretical basis along the lines proposed. This strategy then has the additional advantage of accommodating the notion of top-down causality in a natural way.

I do not doubt that reluctance to embrace the notion of flexible and contextual laws of nature stems from the fact that a theory of this kind has not yet been formulated in any detail, whilst the alternative interpretation of “deterministic chaos” (localized inflexibility with mere epistemological ignorance of determining detail) has the time-honoured equations of classical dynamics as its rigorous articulation. 
Recently, however, Ilya Prigogine has produced some ideas that seem to be very helpful in indicating the form that a more holistic and open dynamical theory might take.
 He studies certain equations, such as the Liouville equation of statistical mechanics, which describe the development in time of dynamical systems. One can first look for integrable solutions of these equations, that is to say solutions which have a smooth, well-behaved character such as we considered earlier when discussing the calculus. These solutions turn out to have the property that they can always be decomposed into sums of contributions from definite trajectories corresponding to specific picturable behaviours of parts of the system being investigated. In other words, smooth mathematical behaviour yields a localized, bits and pieces, physics account of what is happening. It is, however, mathematically possible to enlarge the class of solutions that will be admitted, in order to include what are called non-integrable solutions. These are not so mathematically “nice” and well-behaved—their introduction corresponds to something like a transition from smooth curves to jagged fractals. It turns out that this enlargement of the range of mathematical imagination produces possible behaviours that cannot be reduced to a sum of localized specific trajectories. A holistic account is then necessary and at the same time a rigid determinism is no longer present. Prigogine says of these additional solutions that “instead of expressing certitudes, they are associated to ‘possibilities.’”

Here we are presented with a model of how it can be that Newtonian ideas, which work so well for isolable systems, are not the whole story of what is going on. The new wine of chaos theory bursts the mathematical wine skins of continuous function theory. The world is indeed stranger and more exciting than Newton imagined, even at the level of his own splendid achievements.

A final scientific comment relates to the character of causality through active information. The word “information” is being used in this slogan phrase to represent the influence that brings about the formation of a structured pattern of future dynamical behaviour. This is not the same as the registration or transmission of bits of information in the sense used by telephone engineers or, more formally, by the mathematical theory of communication. A much closer analogue is provided by the “guiding wave” of Bohm’s version of quantum theory. The latter encodes information about the whole environment (it is holistic), and it influences the motion of a quantum entity by directional preferences but not by the transfer of energy (it is active in a non-energetic way). For information in the sense of the telephone engineer, there is a necessary cost in energy input, since the signal has to rise above the level of the noise of the background. For the Bohmian guiding wave there is no such energy tariff; the wave remains effective however greatly it is attenuated. I believe, therefore, that it is possible to maintain a clear distinction between energetic causality and “informational” causality, in the sense of the model under discussion.
 

……

I propose that human beings act in the world through a combination of energetic physical causality and active information, and that God’s providential interaction with creation is purely through the top-down input of information. Many theological consequences flow from adopting this point of view.

(1) One of the dilemmas of talk about divine agency has been to find a path between the ineffable mystery of the claim presented by the idea of primary causality and the unacceptable reduction of the Creator to an invisible cause among competing creaturely causes (making God just a physical interventionist poking an occasional divine finger into the processes of the universe). The continuous input of active information appears to offer the opportunity of such a tertium quid.
 It is the translation into the mundane language of conjecture about causal joints, of a long tradition of Christian thinking that refers to the hidden work of the spirit, guiding and enticing the unfolding of continuous creation.

(2) If it is the unpredictabilities of physical process that indicate the regions where forms of holistic causality can be operating, then all such agency, including divine providence, will be hidden within these cloudy domains. There will be an inextricable entanglement—it will not be possible to itemize occurrences, saying that God did this and nature did that. Faith may discern the divine hand at work but it will not be possible to isolate and demonstrate that this is so. In this sense, the causal joint is implicit rather the explicit. The veiled presence of God, discreetly hidden from contact with finite human being, may be held to require divine actions to be thus cloaked from view. The theological assessment of the balance between what God does and what creatures do, is the old problem of the balance between grace and freewill, now being considered on a cosmic scale.

(3) There are, of course, predictable aspects of natural process that the divine consistency can be expected to maintain undisturbed as signs of God’s faithfulness. The succession of the seasons and the alterations of day and night will not be set aside.

(4) Considerations of divine consistency lead us to expect that in comparable circumstances God will act in comparable ways, though the infinite variety of the human condition means that no simple lessons can be drawn from this about individual human destinies. In unprecedented circumstances, it is entirely conceivable that God will act in totally novel and unexpected ways. That is how I try to understand claims about divine miracles, a subject which lies outside the humdrum limits of the present discourse,
 but one which is of central importance to a Christian thinker because of the pivotal role played by Christ’s resurrection.

(5) If the physical universe is one of true becoming, with the future not yet formed and existing, and if God knows that world in its temporality, then that seems to me to imply that God cannot yet know the future. This no imperfection in the divine nature, for the future is not yet there to be known. Involved in the act of creation, in the letting-be of the truly other, is not only a kenosis of divine power but also a kenosis of divine knowledge. Omniscience is self-limited by God in the creation of an open world of becoming.

……

If this picture of divine agency is right, a number of consequences flow from it. First, divine action will always be hidden, for it will be contained within the cloudiness of unpredictable processes. The sensitivity of these processes implies that the different forms of causality present can never be separately identified and disentangled from one another. One cannot say, “This event was due to nature,” and “That event was due to divine providence.” This seems to me to be the appropriate reflection in the physical world of that theological necessity we discussed earlier, that God neither does everything nor does nothing, but God interacts, patiently and lovingly, with the process of creation, to which the Creator had given its own due measure of independence. 
This intermingling of providential grace with the freedom of nature means that divine action will not be demonstrable by experiment, though it may be discernible by the intuition of faith. A bystander on the bank of the Red Sea many years ago might have seen what appeared to be no more than a fortunate coincidence, in that a wind arose to drive back the waters and allow a bunch of fleeing slaves across, but one of those slaves might legitimately have seen in that event God’s great act of the deliverance of Israel from oppression in Egypt. 

Second, though there are many clouds in the world, there are also some clocks. The regularity of the mechanical aspects of nature are to be understood theologically as signs of the faithfulness of the Creator. God will not overrule them. Long ago, in hot Alexandria, the great Christian thinker Origen acknowledged that it did not make sense to pray for the cool of spring while enduring the heat of summer. The regular succession of the seasons is mechanical, and it will not be set aside.

Chapter 13: Prayer and Miracle
The practice of prayer is central to religion. It is no accident that the great spiritual autobiography of Augustine’s Confessions is cast in the form of an extended prayer. Peter Baelz is right to say, “Prayer is a touchstone of a man’s religious beliefs.”
 Of course, prayer is a complex activity, with many aspects to it. It includes worship, the acknowledgment of the greatness of God. It includes a meditative waiting upon him in stillness and silence. For those who are far advanced in its practice, it will include the contemplative experience of unity with the divine. But for all, it will also include petition, the asking of something from God, for ourselves or for others. Jesus encourages this in the Gospels with an embarrassing directness. “Ask, and it will be given you; seek, and you will find; knock, and it will be opened to you.”
 Petition is the form of prayer that relates directly to the issue we are considering in this essay.

One could hardly imagine oneself asking the God of deism for anything. One might well adore him for his mighty act of creation, but one could not expect him to do anything about individual happenings within its process. The best one could hope for would be that he had so cleverly constituted his timeless action that things would work out reasonably well. Petitionary prayer implies belief in a God who acts in the particular as well as in the general. We have given reasons why, with appropriate safeguards for creaturely freedom, belief in such a God is a coherent possibility.
We move closer to the mark with Augustine’s comment that “God does not need to have our will made known to him—he cannot but know it—but he wishes our desire to be exercised in prayer that we may be able to receive what he is preparing to give.” In other words, prayer is neither the manipulation of God nor just the illumination of our perception, but it is the alignment of our wills with his, the correlation of human desire and divine purpose. That alignment is not just a passive acceptance of God’s will by human resignation (though “if it be thy will” is an essential part of any prayer, since God is the necessary partner in it), but it is also a resolute determination to share in the accomplishment of that will (so that prayer is never divorced from action, nor a substitute for it). Prayer is a collaborative personal encounter between man and God, to which both contribute.

……

The cooperation with God involved in prayer is not limited to making available our capacity for action. John Lucas makes an extremely important point when he says:

We are not only, though within limits, the originators of actions, but also, though within limits, the origin of values . . . The mere fact that we want something is a reason, though not a conclusive reason, for God giving it to us . . . By creating us and the world he has abdicated not merely absolute sway over the course of events but also absolute sway over the scale of values.

Here is another reason why we have to ask, to commit ourselves to what it is that we desire. The blind man who comes to Jesus has to declare what it is he wants done for him.
 The encounter of prayer is genuinely two-way; we are not faced by God with an illusion of choice. He is not a celestial Henry Ford, offering us a car of any color provided it is black. 
It is an astonishing thought that our preferences should play a part in determining what is to be achieved through creation, but that is part of the loving respect of a Father for his children. Loving respect is due also from children to their Father. One of the reasons why we must seek the coming of God’s Kingdom through our prayer is that thereby, says Vincent Brümmer, “we acknowledge that his perfect goodness (on which we can count) does not exclude his being a person (upon whose free decision we may not presume).”
 The necessity for prayer is well summarized by H. D. McDonald when he writes:

It may indeed be that God does give His best possible to every man without prayer, for He makes his sun to rise on the evil and the good. But the best possible that God, as faithful Creator, assures without prayer to every man may not be the best possible which could come to any man if he really prayed.
 

……

Much the bluntest claim that God acts in the world is made by those who assert that they believe in miracle. C. S. Lewis gives a “crude and popular” definition of miracle as “an interference with Nature by supernatural power.”
 He goes on to acknowledge that this is not a theologian’s definition. Let us also consider the definition offered by the philosopher of religion, Richard Swinburne, when he says that a miracle is “an event of an extraordinary kind, brought about by a god, and of religious significance.”
 An important qualification added by Swinburne is that of significance. A miracle is not just an astonishingly odd event, such as would be the sudden materialization in Trafalgar Square of a twelve-foot-high statue of Nelson made of chocolate. It has also to be the carrier of meaning. In the Johannine language of the New Testament, a miracle must be a “sign.” The reason is clear. The only miracles that seriously could be said to be on the agenda are not just acts of a “supernatural power” or “a god.” They are the acts of God himself. He is no celestial conjurer, doing an occasional turn, but his actions must always be characterized by the deepest possible consistency and rationality. Therefore they must be endowed with meaning and be free from caprice.

……

It is with that word “interference” that the troubles begin. We can imagine an agent of limited ability interfering with the work of another such agent. You construct a clock. I decide to modify its mechanism so that it no longer keeps me awake by striking the quarters at night. But if I am a perfectly skillful clockmaker I shall surely make for myself the perfect clock at my first attempt. God is not a demiurge, struggling to make the best of recalcitrant brute matter. He is the Creator and Sustainer of the whole physical world. Those very laws of nature, said to be violated by a miracle, are themselves the expression of his Creatorly will. One does not doubt, in one sense, his capacity to countermand them. Such action of itself cannot be beyond the power of an omnipotent God. 

Sir George Stokes robustly made the point in his Gifford Lectures of 1891, when he said, “Admit the existence of a God, of a personal God, and the possibility of miracle follows at once. If the laws of nature are carried on in accordance with his will, he who willed them may will their suspension.”
 Undoubtedly—but will the rationally coherent God actually change his mind? Will he really work against the grain of the natural law that he himself has ordained? And if that is what he does, why does he not do it more often? There seems to be plenty of scope for extra miracles to alleviate the sufferings of mankind. A theologically acceptable account of miracles will have to incorporate them within a total, and totally consistent, understanding of God’s activity, and not see them as singular exceptions.

Thus I do not believe that interference is a fitting word to use about God’s relation to his creation. The problem of miracle is twofold. One question is the nature of the evidence which might lead us to suppose that any particular event claimed as a miracle had actually happened. Another question is whether extraordinary events of the kind called miraculous can be any part of the faithful action of God. Is he not the God of reliable process and not of magic? Clearly the second question is prior to the first, since if miracle is an absurdity it is certainly not an act which God has actually performed.

……

We are familiar in many branches of knowledge with the utility of dividing up what we know at root to be a fundamental unity. Levels of behavior which are always present may be visible only in particular regimes. The laws of nuclear force act all the time and are indispensable in maintaining the stability of matter, yet we are only aware of their operation when we enter a regime of sufficiently high energy where, for instance, nuclear transmutations become possible which are not observable in ordinary circumstances. Nowhere in the world was there a nucleus with atomic number greater than 92 until the specially contrived circumstances brought about at the Radiation Laboratory at Berkeley permitted the formation of a series of transuranic elements. Sometimes such changes of circumstance can produce radically different modes of behavior. One example, too familiar to surprise us but remarkable nevertheless, is the way in which the slow increase of temperature suddenly produces a discontinuous change from liquid to gas at boiling point. The detailed physics of such phase changes (as they are called) are notoriously difficult to figure out, but certainly the underlying laws of nature do not change at 100° centigrade.
That example of the discontinuous change of behavior with changing physical regime, coupled with the unbroken regularity of physical law, may be of some small analogical help in thinking how God might be capable of acting in miraculous, radically unexpected, ways, while remaining the Christian God of steadfast faithfulness. That is the fundamental theological problem of miracle: how these strange events can be set within a consistent overall pattern of God’s reliable activity; how we can accept them without subscribing to a capricious interventionist God, who is a concept of paganism rather than of Christianity. Miracles must be perceptions of a deeper rationality than that which we encounter in the every day, occasions which make visible a more profound level of divine activity. They are transparent moments in which the Kingdom is found to be manifestly present.

For all its stark contradiction of normal expectation, the resurrection is readily accommodated in Christian theology within such a consistent account of God’s action in Christ. It was fitting that he whom uniquely “God made . . . both Lord and Christ” should be raised up because “it was not possible for him to be held by [the pangs of death].”
 Much more difficult is a claimed occurrence like the turning of water into wine at Cana in Galilee. At one level, it seems an over-reaction to a mild social problem arising from inadequate prior provision. At a somewhat deeper level, it is an acted parable of the transforming power of Christ, but performed in a self-conscious way which does not square easily with the hidden and unforced nature of Jesus’ ministry. Christians will take different views on this particular question, but it is clear where the debate lies. Mere wonderworking, without an underlying consistency of action and intent, would never be a credible Christian miracle.

The concept of regime, of the sensitive relationship of possibility to circumstances, can also help us to understand something of why miracles occur so sparsely and with a seeming fitfulness. If God is consistent he must act in the same way in the same circumstances, but personal matters are so infinitely graded in their characters that what may seem closely similar occasions can in fact be quite different from each other. In one place, Swinburne defines a miracle as “a non-repeatable exception to the operation of nature’s laws, brought about by God.”
 Clearly the discontinuous language of “exception” is exactly what we are trying to avoid, and the word “unrepeatable” has about it that air of arbitrariness which we are at pains to reject. It can be saved from that if we interpret it as referring to that subtle complexity of human circumstance which implies that personal events are never repetitions of their predecessors. Every human experience is unique. Presumably Farmer had something like this in mind when he wrote: “It is part of the essential personal quality of the awareness of miracle that it should be in any one experience comparatively rare.”7 Seldom will the circumstances be just right for the emergence of the unexpected. (That remark is saved from mere tautology by its pointing to the ground that permits miracle to happen.) There remains, of course, the very difficult question of why miracle should be so exceedingly rare, when we consider the multitude of agonizing occasions which might be thought to call for its assistance. People say that they cannot at all believe in a God who acts if he did not do so to stop the Holocaust. If God were a God who simply interferes at will with his creation, the charge against him would be unanswerable. But if his action is self-limited by a consistent respect for the freedom of his creation (so that he works only within the actual openness of its process) and also by his own utter reliability (so that he excludes the shortcuts of magic) it is not clear that he is to be blamed for not overruling the wickedness of humankind.

Some further answer might lie in the very specific qualities required of a regime if it is to be able to exhibit what we call the miraculous. The Gospels portray one aspect of this when they record that at Nazareth Jesus “could do no mighty work there . . . and he marveled because of their unbelief.”
 His healings were not just naked acts of power imposed without the collaborative assent of those to be healed. Augustine discussed: “Why, it is asked, do miracles never occur nowadays, such as occurred (you mention) in former times?”
 He thought, in fact, that some had occurred in his own time (he gives examples), but that they were more frequent in apostolic times, because they were then necessary to launch the Christian gospel, which subsequently could propagate without such aid. C. S. Lewis makes a similar point about the necessary aptness of historical circumstance when he writes chillingly that:

God does not shake miracles at Nature at random as if from a pepper-castor. They come on great occasions: they are found at the great ganglia of history—not of political or social history, but of that spiritual history which cannot be fully known by men . . . Miracles and martyrdoms tend to bunch together about the same areas of history.

There are those who would interpret this phenomenon in a different way. They would say 

that miracles “occurred” at times of particular ignorance and credulity, or occasions when heady excitement suspended sober judgment. Miracles always seem to happen at some other place, and some other time, than here and now. That challenge reminds us of the first of the two general questions we raised earlier. Our discussion so far has sought to show that miracles are neither ruled out by scientific knowledge that the world is a relentlessly inflexible mechanism (it is not) nor by theological knowledge that God is just the deistic upholder of general process (he is more than that). That there may have been miracles is a coherent possibility.

Chapter 14: Time

From the era of debate in ancient Greece between the followers of Parmenides and the followers of Heraclitus concerning the contrasting roles of stability and flux in the essential nature of reality, down two and a half millennia to the present day, the true nature of time has been a matter of continuing metaphysical dispute. The modern descendants of Parmenides adopt the stance that is called ‘the block universe.’ They believe that the true physical reality is the atemporal totality of the spacetime continuum—the whole of history, past, present and future taken together—and that human experience of the flow of time is just a trick of our limited psychological perspective as we trek along those paths through spacetime that the physicists call ‘world-lines.’ The fact of the matter for these latter-day Parmenidians is that the cosmic narrative is in some sense ‘already’ written, and human beings are simply laboriously deciphering the text, line by line. The descendents of Heraclitus, on the other hand, believe that we live within the continuously unfolding process of a world of true becoming. The future is not ‘up there,’ waiting for us to arrive, but we play our part in making it as we participate in the ever-developing history of the universe.

In the arguments between these two parties one encounters, once again, a debate that can be influenced by science, but which can be settled only by philosophical decision.
 Proponents of the block universe frequently appeal to special relativity in aid of their point of view. That theory is based on assigning a fundamental role to light, understood to have the property of conveying a signal whose velocity is independent of the state of motion of the source emitting it. Of course, this postulate flies in the face of commonsense expectation.

……

The block theorist says that since the same pair of events could be judged either simultaneous or as occurring at different times, depending on who observes the process, it must follow that time differences are not actually significant and so equal reality must be assigned to past, present and future. The temporal theorist disagrees. Any observer’s judgement about distant events is always a retrospective matter, since there can be no knowledge of such events until a signal is received conveying the information. It is a consequence of relativity theory that when this signal has been received, the event itself is unambiguously in the past (technically, the event then lies within the recipient’s past lightcone, and the characterisation of that lightcone is independent of the observer’s state of motion). In other words, judgements of simultaneity refer only to how observers organise their descriptions of the unalterable past, and therefore arguments based on such assessments can do nothing to establish the reality of the still-anticipated future.

Another argument sometimes advanced in defence of the block universe is to point to the failure of physics to incorporate into its account of nature any representation of ‘now,’ the present moment. Since there is no preferred state of this kind identified in the physical formalism, the argument goes that the human impression of fleetingly dwelling in that present moment must be an illusion. “So much the worse for physics,” one might say in reply, “if it proves incapable of accommodating so basic an element of the human encounter with reality.” Only someone committed to a crassly scientistic reductionism, believing that physics is all, could attempt to use such an abstract argument to discredit so basic a human experience. 
One might also introduce a further scientific point into the discussion. While special relativity relates perception of time to the motion of the observer, and so declines to define a universal time that might give meaning to ‘now,’ when this particular universe is considered as a whole there turns out to be a natural ‘frame of reference’ (as the physicists say) that can be used to define a meaningful cosmic time. (The frame is defined by being at rest with respect to the universal cosmic background radiation and its existence reflects the fact that, on the largest scales, our universe is effectively homogeneous.) Cosmologists are using this definition of cosmic time when they say that the universe is 13.7 billion years old. It might seem pretty far-fetched to suppose that a cosmic concept of this kind could bear any relation to terrestrial human experience, but there is another example of what appears to be some form of linkage between the universal and the local. The insight is called “Mach’s Principle,” and it draws attention to the fact that the way matter behaves in our neighbourhood correlates with the overall distribution of matter in the universe as a whole.

Proponents of a developmentally unfolding account of temporality do not only appeal to the basic human experience of the flux of time, but they also point to the causally complex and fruitfully emergent picture of physical process. I must confess myself to be of their party. A world characterised by sequential becoming does seem to be one that it is appropriate to consider as a world of intrinsic temporality, exhibiting an ontological contrast between the fixity of the past and the openness of the future. 
However, a slightly tricky philosophical point also needs to be made. It is important to recognise that issues of temporality and issues of causality are, in fact, logically distinct from each other. To equate an atemporal world with determinism is to make a category mistake, for the fact is that there is no ineluctable inference to be made from atemporality to strict determinism, or vice versa. No unique pattern of causal relationships is demanded by the events of the block universe, and what those connections might actually be is a question quite separate from that of the undifferentiated existence of past, present and future. While it would have been quite natural to think atemporally about Laplace’s mechanically deterministic world, in which the past and future were implicit in the present, it would not have been a forced move to do so.

Yet there do seem to be different theological implications that might be drawn from the two different pictures of the nature of time. They concern the Creator’s relationship to creation. God will surely know things as they actually are, in total accordance with their nature. This seems to imply that divine knowledge of a fundamentally atemporal world would be atemporally apprehended, but a temporal world would be apprehended temporally, that is to say its events would not simply be known to be successive, but they would be known in their succession. Atemporal knowledge is precisely how classical theology thought of God’s relationship to creation, believing that the whole of history is known by the divine Observer totum simul, all at once. All events were held to be ‘simultaneously’ present to the God who looks down on history from outside of time. 
Temporal knowledge, on the other hand, implies a true divine engagement with unfolding time. God’s creative act must then be understood to have involved the gracious divine embracing of the experience of time, the acceptance of a temporal pole within divinity. This picture seems to correspond closely to how God is portrayed in the Bible, interacting with the history of Israel and accepting a radical experience of temporality in the incarnation of the Son. This insight of divine temporality, coupled, of course, with a continuing recognition of the existence also of an unchanging eternal pole within the nature of God, has received widespread acceptance in much of twentieth-century theology.
 It does not subvert the orthodox Christian distinction between the Creator and creation, since divine temporal polarity can be understood as a form of relationship to creatures freely accepted by God as part of the process of creation, and not simply imposed upon the divine nature.
 The concept combines naturally with an understanding of divine knowledge as having the character of current omniscience (knowing now all that is knowable now), rather than an absolute omniscience (knowing all that will ever be knowable). This restriction would be understood theologically as being kenotic, a chosen self-limitation on the part of the Creator in bringing into being an intrinsically temporal creation. It would be no defect in the divine perfection not to know the details of the future if that future is not yet in existence and available to be known.
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