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3c[ii]: 20th Century: The New Physics


Teacher Resource Sheet 3: The Mind of God




The purpose of this sheet is to familiarise the teacher with some of the philosophical issues that surround the debate between science and theology in the context of modern physics. These tend to focus on the nature of agency in the world – both the Divine interaction with the universe and also the creaturely agency that we seem to enjoy. The fitful uncertainty of quantum theory has been seen as a relaxation of the clockwork perfection of classical Newtonian physics. Theories of the mind have been suggested that rely on quantum mechanics in a fundamental way. These have not proven to be that popular among most scientist-theologians. 

This sheet refers to certain technical aspects of quantum mechanics, and the reader should refer to resources R2 for an additional explanation of some of these.
Railway signs, dirt and the Mind of God

 “The bearing of physical science on religion is that the scientist has, from time to time, assumed the duty of signalman and set up warnings of danger – not always unwisely. If I interpret the present situation rightly, a main-line signal which had been standing at danger has now been lowered. But nothing much is going to happen unless there is an engine.”

Sir Arthur Eddington: New Pathways in Science.

“Physics may reveal the mind of God, but only if he happens to be thinking about dirt.”

Ken Wilber

“Limited investigations bring limited results.”

Sir John Polkinghorne

“The religious reader may well be content that I have not offered him a God revealed by the quantum theory, and therefore liable to be swept away in the next scientific revolution.”

Sir Arthur Eddington: The Nature of the Physical World.

In the old Newtonian world, religious belief had to contend with a physics of strictly determined cause and effect, seemingly leaving no room for the intended actions of humans or the Deity. This is the danger signal that Eddington alludes to in the quotation above. 

However, modern physics has considerably relaxed this stricture (as we will discuss); the signal has been lowered
. We can look for ways in which modern physics and our basic human intuition of intended activity (i.e. an activity that has been freely willed by a conscious agency) can be discussed in a consistent manner. Consistency is the key word here, for physics does not establish that intended actions do exist, other evidence from beyond physics (the engine) must be brought into play. 

This is typical of the interaction between science and philosophy, or more specifically theology. Scientific discoveries speak of nothing but the realm  accessible to science (repeatable public experience) and although intellectual honesty requires that science should underpin whatever philosophy we subscribe to, it cannot determine it. You may be an ardent atheistic materialist, but that is the way that you approach science, not a philosophy that can be read from science. Similarly if there are good philosophical grounds for believing in free will (and that can be as simple as refusing to reject a basic human experience) then it is right to seek to incorporate that within the possibilities presented by our current knowledge of the physical world. Currently the world described by physics has no mind in it. What we are arguing here is that the latest thinking in physics suggests that there might be room to incorporate mind within an extended net of causal relationships. However, the drive to do this must come from philosophy towards physics. We do not understand the physical world sufficiently to read mind out of our equations.

The traffic need not be completely one-way however. Our developing understanding of cosmology and fundamental physics has triggered a revival and re-appraisal of Natural Theology. In its modern form Natural Theology seeks to learn the lesson of the debate concerning Paley’s watch and rejects the idea that the structure of the physical world can be a proof of God’s existence. Instead proponents have the more modest aim of gathering ‘theological pointers’ – questions that lead beyond physics. Different sections of this project have gathered together discussions of the Anthropic Principle and discussed the breathtaking simplicity and ‘rightness’ of cosmological processes, which are pointers of just this sort. Such explorations provide motivation for a belief in God from an investigation of the scientific description of the world. But of necessity the God that can be revealed in this way is not necessarily to be identified with the God that humans claim to meet in personal encounter. Ken Wilber and John Polkinghorne remind us in the quotations above that a personal God (whatever that may mean) is not found in the rational regularity of the physical world. Other evidence needs to be gathered as well. 

Another trend that has followed on from the discoveries of modern physics has been the linking of physics to mysticism. At first glance this seems to provide the ‘other evidence’ alluded to above. If physics can justify and confirm the insight of mystics then science and theology are tied up in a neat package and we can all go home happy in the knowledge that we are all right. Books such as “The Tao of Physics” and “The Dancing Woo Li Masters” have managed to explain quantum and sub-atomic physics in an accessible way and have reflected these areas of physics in the writings of mystics, especially those from the East. While these books have a good heart and serve as examples of how science and spirituality can be held together comfortably, there is a danger in forging too close a link between specific scientific advances and mystical insight. Some within mainstream religious traditions are openly and vehemently critical of the attempts at some kind of synthesis, seeing these attempts as anything from a fundamental misunderstandings of what quantum mechanics can say about the world right the way through to illegitimate connections between entirely disjoint discourses.
Eddington has summed the danger up for us in the last quotation above. It is entirely possible that the current scientific understanding will be swept away in the coming years. Would this then be ground for jettisoning the spiritual insight that has been linked with it?

Quantum theory has been used as an explanatory matrix for anything from ESP to consciousness itself. There have even been suggestions that the quantum vacuum is actually home for the creative energies of God. For a humble scientific theory, this is quite an impressive range of achievements if any of them are true! A more level headed approach shows that the importance of the quantum revolution in physics lies not in the specifics of how matter behaves on the smallest scale, but in the loosening of the strict causal ties that bound the Newtonian universe. 

The causal Newtonian world

Within the complete system of Newtonian physics, which up to the start of the 20th century was not showing any cracks or inadequacy, strict causality was assumed to exist in all aspects of the material universe. Given that the brain is part of the material universe, one might suspect that the operations of the brain should be similarly causally determined. Given this appears to be a scientifically justified philosophical belief
 it is a short step to the further belief that there is no free will and that our apparently intended actions are in fact the outcome of machine like process operating in causal bounds within the brain. This is not to say that all Newtonian physicists necessarily rejected the notions of free will, simply that philosophical trouble was brewing and that the atheistically minded could use the success of Newtonian physics as a stick to beat the theists with.

The analogy between science and map making is old and familiar, but not without its uses. Science is a map covering aspects of the world. It is a highly successful map wrought using appropriate intellectual skills that can judiciously be applied to other realms of thought. Arguably science works because of the simplicity of its subject matter. So much is often said using this map-making analogy. 

What is less frequently commented on is the beguiling nature of the map constructed by science. It is a map of great intellectual satisfaction, logical purity, and breathtaking beauty. Because of all these features, it is very easy to mistake the map for actuality and to attempt to live in the map rather than holding it up to the world. 

The price of that mistake follows when features are encountered that do not fit in with the map as it is currently drawn. Rather than re-drawing the map, the inconvenient features are ignored or rejected. Such was the case when the Newtonian map was placed against the world of human agency. The result was a de-humanising and impoverished view of persons. 
From a theological point of view, Deism arose as a response to the Newtonian universe. With physics sweeping all before it and exposing a universe of apparently faultless clockwork regularity
, so the role of the creator shrunk away to that of a mere designer and instigator. To suggest that God continued to interact with the world on a regular basis was an almost heretical thought.  Had He  not managed to design things properly in the first place? Thus God became for many a solely transcendent answer to the intellectual question of why something law governed exists rather than nothing. This was not the God of religious experience; not the God whose frequently reported miraculous dealings were accepted by the faithful.
The Quantum Universe

There are several features of the world as described by quantum theory that stand at odds with Newtonian thought. The ultimate implications of these have not yet been fully worked out from a philosophical point of view. 

1. Certain events that take place (such as the decay of radioactive atoms) have no causal chain. 

When an atom decays there is no physical change to the structure or properties of that atom prior to the decay taking place. No precursor event within the atom triggers the change. We might take this relaxation of the causal grip as being an encouraging sign when we seek to account for the activity of agency (both human and Divine) in the physical world. However there are problems associated with the direct use of quantum mechanics as an explanation of this agency (see later). 
2. A physical system cannot always be isolated from its surroundings. 

One of the basic assumptions employed in Newtonian physics is that the object being studied can be separated out from its environment. This may alter the behaviour of the object to some extent, but only in a manner that can be anticipated, controlled or accounted for. The attempt to apply this to objects smaller than atoms very quickly broke down and a new view had to be incorporated into quantum theory as it grew up in the 1920s. For example, an electron can manifest wave-like features in one experiment and particle-like features in another. This is a radical change, not something that can be controlled in a Newtonian manner. Such behaviour baffled the early quantum pioneers until they realized that the context of the experimental apparatus that the electron was being exposed to was helping to mould its behaviour. An effect that had never been seen on the classical scale. Werner Heisenberg caught this view well when he characterised quantum physics as describing nature as revealed by experiment rather than nature viewed in the abstract.  

3. There is an inescapably dynamical nature to our description of the world. 

The quantum depiction of a physical system is constrained to list the relative probabilities of the possible future features of the system. At each point in time the quantum description is in terms of what might happen next – always characterising the system in terms of how it might change. Quantum mechanics does not so much describe being as becoming. 


Points 2 and 3 together encourage us to take a relational and holistic view of nature in which the dynamic interplay of parts that cannot be fully divided is seen to play a central role. Some scientist-theologians have seen this as a pale reflection of a Trinitarian structure in God. 

4. Quantum systems exhibit a radical change in their properties when they interact with a measurement apparatus. 

This is probably the most contentious aspect of quantum theory, and certainly the least well understood from a theoretical point of view. We have already suggested that quantum mechanics describes a system in terms of a set of relative probabilities of what might happen next. It is rather like betting on a horse race – there are a limited number of possible winners (outcomes of an experiment) and each one has a relative likelihood of happening (expressed by the odds). However, at some point the race has to be run (the experiment carried out) and the actual winner revealed. In the same way, when an experiment actually happens the range of possibilities is narrowed down. What then happens to the quantum description?


Some physicists believe that quantum theory is only capable of describing a set of identical objects and that the probabilities that are calculated are only statistical thoughts about the whole set. On this view a set of experiments would be like throwing a thousand coins in the air and noting that about half come down heads. Nothing can be said about which particular coins fall heads down. 


A more widely held view is that the quantum probabilities are telling us something about the individual entities involved. In some mysterious way the probabilities are features of the electrons etc. that we study and that when an experiment happens there is a physical change in the object. What was a possibility inherent in the electron has become manifest in the experiment. We are a long way from understanding how this comes about, so the obvious thing would be to question why physicists should choose to believe something so counter-intuitive. A full argument for this would take more space than we have available, but suffice to say that many take a fully realist view of physics and so have to follow where the equations lead them.


Theologically there are two points that can be drawn from this. Firstly, that the universe is a surprising place and that we have to adapt our thinking to the way the world is, not try to bend the world to our expectations (this thought is built upon in the next section). Secondly, that despite what they often say in public, scientists often cannot help facing philosophy in their work. The division between the two camps of physicists illustrated above can’t be resolved by experiment alone. They have adopted different philosophical positions. To attempt to describe science, as some have, as a philosophically neutral ultimate road to truth is contradicted by examples from science itself.

5. There is a veiled aspect to reality. 

While the structure of the physical world is clearly rationally accessible to us, we cannot be confident that every concept from our everyday world will be adequate to the task. A literal interpretation of the uncertainty principle
 (as distinct from a statistical view) shows us that certain concepts (position and momentum for example) cannot be defined in a manner that always suits the system being scrutinized. It is necessary to adapt our epistemological thinking to the ontological nature of the object being studied. Theologically the lesson that can be learnt from this is that we must expect our enquiry into the nature of God to be similarly affected. If physical reality is veiled from us, so much more will be the case when considering ultimate reality. Hence many see the need for revelation
 in theology – something without parallel in physics.

6. Physical systems cannot be uniquely isolated from each other. 

Quantum entanglement shows us that particles that have come into contact with each other in the past can have parallel behaviour in the future even if they have become separated by a considerable distance. This co-joined behaviour has been demonstrated experimentally and can be shown to take place without any conventional exchange of information between the systems. In view of this, a better way of thinking about these entangled states is that they are one extended system rather than two linked ones. Given that interactions leading to entanglement take place on a regular basis, one is drawn to view of the world as a net of co-joined systems with shades of isolability. 


This is further encouragement to seek a relational and holistic view of the world. 

In the context of this quantum description of nature, one can see that the Newtonian view arose from the study of objects in the world that were relatively isolated from each other, not subject to capricious change and immune from the entangling effects of close contact interactions
. Such are the macroscopic objects
 that we generally deal with on a daily basis. Unsurprisingly these were the first to be subjected to scientific scrutiny. Within a quantum world, these features can be seen to be exceptional and the result of the systems being relatively easy to segregate. 

Quantum Hype

Unsurprisingly the quantum features outlined above have been seized upon by New Age and fringe movements; so called ‘Californian Science’. Entanglement has become a metaphor for telepathy and paints a holistic picture of the world. There may be some truth to this, but much thinking of this sort has gone well beyond what quantum theory can easily support. 

The inherent unpredictability and a-causal features of some quantum effects have strongly suggested to some thinkers similar aspects of the mind. This linking of the mind with quantum theory has been encouraged by attempts to solve the ‘measurement problem’ (see point 4 above) by suggesting that the only real measurement apparatus is the conscious perception of the scientist. The incorporation of the measurement result into consciousness is then the trigger for the actualisation of that result. Some have even suggested that quantum theory provides a description of the vehicle by which God can interact with the world by tinkering with events at a quantum level so that possibilities are guided towards God’s intended outcome.

By and large scientist-theologians have not greeted this suggestion with enthusiasm. Partly this is because quantum events are at the basement level of the world and rarely do their outcomes have any consequence for the stuff that happens in the bigger world we occupy. There are certain ways in which quantum effects can be magnified, and it is true that much of our advanced technology relies on quantum mechanics, but in truth this all seems a rather demeaning way in which to suppose that God interacts with the world. Can He not have thought of more elegant way of doing things?

The suggestion that quantum mechanics can provide an explanation for mind is equally contentious, but has been taken up by some prominent physicists
. It is certainly a welcome phenomenon that this discussion of the mind in a realist sense (i.e. as an intentional agent capable of rational thought, rather than an automatic system buffeted into learned reactions by complex simulations) is back in fashion. However, intentional acts are by definition intentional.To employ the random outcomes of quantum events as a mechanism for producing ‘choice’ seems no more acceptable a model for the mind than that of a fully determined automaton. Minds solve moral dilemmas by reasoning and instinct not by tossing a coin, no matter how complicated the brain mechanism for producing the ‘tosses’ may be, 

In the end, what is possibly the most important outcome of the quantum revolution is that it has freed up our scientific imaginations. It would be very careless in the light of what we have seen in the last century to generalize too rashly from our current understanding of physics. The philosophical implications of quantum theory have not yet been adequately explored, but it is clear that many features of the Newtonian clockwork universe must be rejected on scientific grounds. The signs are that in this new scientific world view it will be possible to take a broader and more sympathetic look at the nature of human existence. However, even if this does not turn out to be the case, hopefully we will have learned the lesson that science is limited in its outlook and our imagination is never adequate to the task of describing he world without the input of experience. Who would have conjured up the notion that the world would be quantum? All human experience must somehow be incorporated into the mix.

� Aficionados of the UK train system will appreciate that signals have two positions – when the arm is horizontal the signal indicates “stop”, but when it has dropped downwards it indicates “go”.


� Scientifically justified in the sense that mechanistic causality is one of the assumptions that go into Newtonian mechanics and as this science worked spectacularly well, the assumptions were accepted by some without question and applied to the philosophy of mind. However the founding fathers of modern psychology such as Brentano and James continued to regard intentionality and free will as axiomatic in their studies.


� A regularity most strikingly seen in the Heavens – surely it was a key psychological point that the supposed dwelling  of God was subject to precise scientific law.


� Explained in resource R2X


� By which is meant Divine self disclosure. Insight is a vital aspect of scientific work, which manybelieve reflects an aspect of the human ability to interact with a Platonistic Noetic world.


� Gravity forms an interaction across the whole of the universe, but is far too weak to bring about any entanglement.


� It is unwise to be too strict about any particular size at which the term ‘macroscopic’ can be assumed to be appropriate. Recent experiments have shown that objects as large as carbon 60 molecules are capable of showing quantum behaviour. 


� Most notably by Roger Penrose who has written two books and several articles defending free will and developing a view of the mind that relies on his innovative extension to standard quantum theory.
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