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Richard Bright: Can we begin by you saying something about your background, work and research 

interests? 

Basil Hiley:  My PhD was in condensed matter physics supervised by Cyril Domb at King’s College, 

London.  The topic I chose went under the general heading “The Statistical Mechanics of Interacting 

Systems”.  I considered two different systems, (i) the Ising model of a ferromagnet and (ii) the 

protein folding problem.  The latter was motivated by the recent work on DNA by Maurice Wilkins in 

the King’s physics department.  These two problems seem very different, but by assuming the 

protein can be modelled by an excluded volume random walk on a lattice, they could be treated by 

the same combinatorial techniques, namely, the evaluation of the number of certain finite graphs 

that can be embedded in regular tessellations.  By using different tessellations, we obtained results 

that were independent of the specific local structure of the tessellation. 

However this topic was not something that I wanted to spend my research life on.  My interests 

from school had always been trying to understand quantum mechanics and relativity.  Indeed I was 

very frustrated that I could not generate interest in these topics in the physics department, but I 

stayed patient until I obtained my first degree, getting a first in the theoretical option of Special 

Physics. 

I was then offered a PhD place under the supervision of Cyril Domb, which I took.  While I was doing 

my PhD, I used to take myself off to the maths department where Hermann Bondi had gathered 

around him fascinating group of people interested in general relativity and cosmology.  This was at 

the time the Bondi-Gold-Hoyle steady state theory was being challenged by new data coming from 

radio telescopes.  It was a very exciting time and that was the atmosphere in which I wanted to 

work.  However there arose an opportunity to work with David Bohm at Birkbeck College in the 

University of London and I took it. 

RB: The term ‘holomovement’ is a key concept in both yours and David Bohm's interpretation of 

quantum mechanics. Can you describe what you mean by holomovement? 

BH: To explain the term ‘holomovement’, I must first explain the context in which David Bohm and I 

started our research collaboration at Birkbeck.  To me it was clear that in the attempt to understand 

quantum phenomena, we could no longer think of localised particles following well-defined 

trajectories in space-time. Something much more radical was needed.  When I first joined Birkbeck, 

Bohm had just been appointed to the chair of theoretical physics and Roger Penrose was in the 

mathematics department.  We would meet regularly for seminars, discussing the difficulties in trying 

to combine quantum mechanics with general relativity. Bohm felt that we needed a radically new 

description for quantum phenomena that involved a new notion of structure process.  We felt this 

approach was rich enough to capture Bohr’s notion of the indivisibility of the quantum of action, 

which implied that we could no longer make a sharp separation between the observing apparatus 

and the system we were observing.  In a sense, subject and object had become ‘fused’ to form a 



 

 

‘whole’.   In Bohr’s own words:- “It is just arguments of this kind which recall the impossibility of 

subdividing quantum phenomena and reveal the ambiguity in ascribing customary physical attributes 

to atomic objects.” [Bohr, Atomic Physics and Human Knowledge, p. 51]  

Roger Penrose was directly trying to quantise the gravitational field at the time.  He started by 

assuming that we would have to give up the notion of an a priori given space-time. At the time he 

was developing his spin-network approach, an approach in which the spinor, and later the twistor, 

was to play a basic role.  The spin network implied a kind of discrete structure with invariant 

properties of the type I had been exploring in my PhD thesis. 

Now one of the problems in quantising general relativity is that the field equations involve the 

metric tensor, the tensor that defines the metric properties of space-time.  When a field is 

quantised, it becomes subject to fluctuations.  This leaves the basic question “What does it mean to 

have a fluctuating space-time?”  It was the answer to this question that led Penrose to give up on 

starting from a space-time manifold, and, instead, to begin from a deeper level that could be 

approximated at some level to the continuous space-time we observe in the classical world. 

My PhD thesis had already taught me that we can go some way to model some features of the 

continuum by means of discrete structure, maybe by using some form of regular tessellation.  Better 

still, the structure of relationships could be modelled on an irregular network.  Then any quasi-local 

invariant features in this structure could be regarded as the ‘particles’ we experience in the atomic 

world.  In this way we could abstract not only what was meant by a particle, but also abstract out 

the space-time continuum.  Such a structure would then show how the behaviour of particles is 

constrained by the experimental environment in the way that Bohr describes. 

At a conference, Antony Gormley, the artist-sculptor overheard David Peat and myself talking about 

these structural ideas and it caught his imagination; he therefore decided to construct a sculpture 

that would illustrate the type of idea that we were proposing.  His creative efforts led to “The 

Quantum Cloud”, a structure that stands on the South Bank of the river Thames near the Millennium 

Dome.  This structure is a beautiful metaphor that vividly captures the way we were thinking at the 

time.  

However there is one problem with that metaphor, the structure is static!  What we really needed 

was to regard the metal struts of that sculpture to be the elements of a dynamical movement; not a 

movement of objects, but movement per se. Karl Pribram, an eminent neurosurgeon, suggested that 

we should not use the word ‘movement’ because it implies ‘something’ was moving from one end of 

the strut to the other, whereas no matter is moving.  He suggested we use the term ‘flux’, re-calling 

the spirit of Heraclitus. In the end we decided to use the term ‘structure process’. This fundamental 

process is not only structured by local relations, but, more importantly for quantum phenomena, by 

global constraints as well.  In this way we can account for the interconnectedness or ‘wholeness’ 

that Bohr saw as the essential feature of quantum phenomena.  This fundamental structure process 

was what we eventually called the ‘holomovement’ to emphasise the wholeness and the flux 

demanded by quantum phenomena.  Thus the holomovement became the ground of all being. 

What I always felt was missing for a long time was a way to describe this structure in terms of some 

suitable mathematical form. This would allow us to convert our general notions into a language that 

would enable us to relate this structure to the mathematics we use in the standard quantum 

formalism but would not contain its paradoxes and puzzles.  Let me now try to indicate very briefly 

how some mathematics which is readily available is able to pin down these ideas. 



 

 

If the underlying structure is process, flux, or merely activity, the order in which things unfold is vital. 

Action 1 followed by action 2 produces a result that is in general very different from action 2 

followed by action 1. To illustrate this non-commutativity, try taking a cup out of a cupboard before 

opening the cupboard door!  So this ‘non-commutativity’ is basic in activity, while commutativity of 

ordinary numbers is a special case working well in classical physics. Thus if we construct any 

geometry out of the holomovement, it must contain non-commutative elements. Since we started 

this work, mathematicians have been developing what they call ‘non-commutative algebraic 

geometry’ and what one finds is that if we go deeply into this new mathematics, we find that the 

standard quantum formalism is but a fragment of this new geometry. This is not surprising because 

the mathematics was inspired by the standard quantum formalism. Within this structure one can 

see how the algebraic geometry of the classical world emerges. Thus we do not have two worlds as 

we seem to have now, a ‘weird' quantum world and a ‘sane’ classical world. These emerge as just 

two aspects of one world. 

RB: Your work with David Bohm also revealed a new form of energy, the quantum potential energy. 

How does this provide insights into the mind-matter relationship? 

BH:  Let me first explain how we came to find this new form of energy.  David Bohm uncovered it in 

a ridiculously simple way. He did what we tell all A-level maths students to do when confronted with 

an equation containing complex variables—separate it into its real and imaginary parts.  Bohm took 

the Schrödinger equation and polar decomposed the wave function before separating it into its real 

and imaginary parts.  The real part looks just like the conservation of energy equation of classical 

mechanics when this is written in the Hamilton-Jacobi form. However, there is a significant 

difference, it contains an extra term, which is called, for historical reasons, the quantum potential.  

Why?  Because it looks like a potential that has to be added to any classical potential to which the 

particle is already being subjected. Thus at first it was assumed that the new potential gave rise to a 

new force, just like a classical potential gives rise to a classical force. However, a careful analysis 

shows its properties are totally unlike any classical potential we know. It is formed from the second 

derivative of the amplitude of the wave function, divided by the amplitude. Thus it can be very large 

even when the amplitude is very small, and vice versa. This is totally contrary to our normal 

experience of waves in general, and particularly the waves in a rough sea when we go swimming—

big waves give rise to a large force and vice-versa. 

If we go on and examine the mathematical expression of the quantum potential in different typical 

quantum situations, for example, the two slit interference experiment, we find the potential 

depends on the slit-width, how far apart the slits are and the momentum of the particles.  In other 

words the quantum potential contains information concerning the experimental arrangement. Thus 

if we retain the notion of a localised particle, we can regard this potential as feeding the particle 

information about the environment. With this assumption we can actually calculate a set of 

individual trajectories, which when combined into an ensemble, gives rise to the observed 

interference pattern. Thus it seems that in order to have a description that retains the classical 

image of a localised particle following a trajectory, we have to feed in information about the 

experimental context in a way that does not depend on the notion of a classical-like force. 

If we take this idea seriously, then we see that the experimental environment redistributes the 

energy between the kinetic energy and the quantum potential energy in such a way that an 

ensemble of particles produce the interference effects that we see in typical quantum situations. 

The process reminds me very much of the KERS [Kinetic Energy Recover System] that is used in F-1 

car racing.  The kinetic energy that is lost in braking, is trapped and stored as chemical energy in a 

battery.  This energy is then used to boost the kinetic energy generated by the petrol energy on the 



 

 

straights.  This a good metaphor for what Einstein saw as a problem for the Bohm theory. If we 

consider a particle trapped in a box, we find that the momentum of the particle is zero for all energy 

eigenstates.  This means the real part of the momentum is always zero.  In these cases all the energy 

is stored as quantum potential energy.  When the side of the box is opened, the particle escapes 

with all the quantum potential energy being converted into kinetic energy. 

But we are insisting that the energy is not redistributed by means of classical applied forces.  How 

then is this possible?  Here we have to go back to Aristotle and his four causes—the material cause, 

the final cause, the formal cause and the efficient cause.  In classical physics, it is only the efficient 

cause that has survived—the ‘push-pull’ cause.  All the others are assumed to be irrelevant.  

Quantum phenomena seem to have reintroduced the formal cause—let’s call it the ‘formative 

cause’.  Indeed what Bohr was essentially pointing to is that the form of the equations of motion is 

changed, if the experimental situation is changed.  This change of form does not have a mechanical 

origin.  What do we mean by this?  In the context of the holomovement, any change of the 

experimental conditions will change the overall structure process. But it must happen in a way that 

cannot be achieved by using the laws of classical mechanics.  It turns out that this feature is 

beautifully captured by the non-commutative geometry. 

To bring this out more clearly let us consider what happens when two particles are in an entangled 

quantum state.  If we examine the two body Schrödinger equation governing the evolution of these 

entangled particles, we find that the quantum potential ‘locks together’ the two particles in such a 

way that the Bell inequality is always satisfied.  This locking together is achieved not by a mechanical 

force binding the spatially separated particles, but in a more subtle way involving the quantum 

potential energy.  They are constrained by the need to conserve a global symmetry.  In the case of 

two entangled spin particles, it is the conservation of angular momentum that effectively ‘locks’ the 

particles together. 

When one of the particles is subjected to a measurement, there is no force experienced by the 

distant particle, rather there is a re-adjustment of the form of the coupling so that global properties 

of the symmetries of the pair are conserved.  In other words, no energy flows between the particles; 

each particle sweeps up its portion of the quantum potential energy so that there is a global 

conservation of energy.  There is no way that one can use this quantum potential energy to send 

signals at speeds faster than that of light and therefore no violation of special relativity occurs.  

RB: Is there any experimental evidence for the existence of this new form of energy or is just 

question of interpretation of the formalism? 

BH: At first sight it just looks as if we have taken the real part of the Schrödinger equation and simply 

re-interpreted the mathematics in a way that is closer to classical mechanics.  This has been 

interpreted as a ‘desperate’ attempt to return to the comfort of a description in terms of classical 

notions.  But careful examination of the formalism shows it cannot be a return to classical concepts.  

As I have pointed out, the new ‘potential’ is nothing like a classical potential; it has very different 

properties.  There is one striking feature to which I have not drawn attention, namely, the non-local 

nature of this quantum potential energy.  Remember it was the appearance of this feature in Bohm’s 

original 1952 paper that led John Bell to ask if this was a property of all attempts to explain quantum 

phenomena in terms of local properties.  His resulting inequality, based on strict locality, was 

violated in quantum situations showing that this non-locality was a more general property of any 

structure underlying quantum phenomena.   



 

 

Even Bohr’s explanation of the appearance of non-locality in entangled systems hints at some form 

of non-locality.  He writes, 

 “Of course there is no question of a mechanical disturbance of the system under investigation 

during the last critical stage of the measuring procedure.  But even at this stage there is essentially 

the question of an influence on the very conditions which define the possible types of predictions 

regarding the future behaviour of the system.” [N. Bohr,  Phys. Rev.,  48,  696,  (1935)] 

What is this ‘influence’ that Bohr talks about?  Is it not the non-locality described by the quantum 

potential energy, a feature that we are ascribing to a formative cause? Rather than ‘influence’ is it 

not better understood through the notion of ‘active information’—the information about the total 

context?  In other words it is the form of the experimental conditions and the content of the 

experimental outcome which are a whole. 

However even this can be taken as offering a new interpretation rather than adding any new 

physical content.  But this situation has all changed because we have now understood how it is 

possible to measure both the local or Bohm momentum and the quantum potential energy.   Both 

were assumed to be adding mere philosophical content.  

The local momentum turns out to be the real part of what is called the weak value of the 

momentum operator, while the quantum potential is related to the weak value of the square of the 

momentum operator.  It is now possible to measure these weak values. Experiments using photons 

have already been performed to measure the weak value of the momentum of single photons.  But 

photons satisfy quantised Maxwell equations, whereas we have been talking throughout about 

particles described by the Schrödinger equation.  Photons are rather tricky customers and it is 

important to confirm the results using atoms. I am now working with a group of experimentalists at 

University College, London where we are in the process of measuring these parameters using helium 

and argon atoms.  

RB: Does information have objective significance devoid of the subjective involvement? 

BH:  Normally information is seen as something very human and subjective, but my discussion has 

nothing to with any subjective element. The discussion has been about the role of the quantum 

potential energy in the domain of quantum physics. In biological systems in general and in the mind 

in particular the use of information as an explanatory concept has a long history. At the molecular 

level DNA is thought to contain information about the development of the whole biological system.  

RNA is said to transport information from the DNA to the cell where it is used to form proteins.  

Environmental information is also used to alter the rate of metabolism in living systems, for 

example, in hibernating animals. Thus biological systems are dependent on information in order to 

survive.  

It is generally assumed that this information is simply carried by other molecules acting through 

atom-atom or electron-electron interactions—i.e. through classical forces pulling and pushing other 

atoms or electrons into their appropriate configurations. But it could it be that something more 

subtle is involved as we have seen in the case of single quantum particle behaviour. There is some 

evidence that light gathering in photoreceptor cells occurs in a nonclassical way, but hard evidence 

has been difficult to find, particularly in view of the complexity of the systems involved.  

Nevertheless a biological system always seeks whatever means it can to survive so it seems clear 

that this new quality of energy could play a key role in some processes.  Therefore it seems 

appropriate to speculate about such possibilities.  However it must be stressed that none of these 



 

 

processes are using active information in a subjective way.  Information is active in a radically new 

way in physical processes. 

 

RB: How do concepts of active information and implicate order help tackle problems in the 

philosophy of mind? 

BH:  I have already pointed out that one way of understanding the role of the quantum potential 

energy was to think of it as arising as a formative cause, but the functioning of this cause needs 

further clarification. In order to get a better understanding of what we mean, we need to look at the 

origins of the word ‘information’.  Its literal meaning comes from the word informare which has as 

its root the Greek word, forma, which means the ‘visible outward form’. It describes the action of 

forming, of bringing into shape.  Notice the emphasis is on the notion of activity which we are taking 

as the ground of all being.  If we regard the quantum potential energy as the energy involved in 

‘giving shape’ to the form of the dynamics, we can regard the potential as a new kind of ‘information 

potential’.  Remember in the examples we have analysed above, we find the potential contains key 

parameters used to describe the experimental context.  Thus it changes the dynamics in a way that 

depends on the whole context and cannot be reduced to a series of local causes. Once again, this is 

the wholeness of form and content that Bohr emphasised. We use the term ‘active information’ to 

stress its action on the system under consideration. 

We need to extend and generalise the concept by including the notion of ‘passive information’ and 

the notion of ‘inactive information’.  We need passive information to carry information of the 

potential of a possible path which the particle does not traverse, for example, the two-beam 

interferometry where there are two potential paths that recombine to give the interference effects.  

We need the passive information from one path to merge with the active information of the other 

path to produce the interference effect.  We also need the notion of ‘inactive information’ when, for 

example, one path is blocked so that any information about that path becomes irrelevant.  The 

notion of passive information becoming inactive replaces what is normally called the ‘collapse of the 

wave function’, an unsolved problem, if one considers the ‘wave’ as a material process.  We do not 

give the wave any ontological significance, it is merely part of an algorithm making calculation 

simple.  This is precisely the role Bohr attributes to the wave function. 

If the above analysis is correct, then information takes on a new dynamical role in the evolution of 

physical processes.  This raises the natural question “Could active information be the missing feature 

that links matter with mind?”  After all ‘thinking matter’ is not mechanical and information plays a 

central role in thought.  Again there is no notion of ‘local interaction’ in the structure of thought, nor 

is there a ‘Newtonian mechanics of thought’.  It is the assumption that all matter is subject to 

mechanical analysis that leads to the sharp separation of mind and matter; hence Descartes res 

cogitans and res extensa. With the appearance of this new quality of energy in the quantum domain, 

we will argue that we can avoid this sharp separation between mind and matter. 

What I have discussed so far is based on what is known as the Bohm interpretation of quantum 

mechanics which Bohm and I summarised in the early chapters of our book “The Undivided 

Universe”. However the theory contained in the early chapters of the book is but a fragment of a 

deeper theory which depends on the holomovement and the non-commutative geometry that it 

generates.  This means that the topic which masquerades as ‘Bohmian mechanics’ is also a mere 

fragment.  Going deeper leads us to the implicate order. 



 

 

The mathematics that is necessary to describe the holomovement is a non-commutative algebra and 

this way of looking at physical processes has a very profound impact on what we mean by the very 

notion of ‘existence’.  Let us consider the existence of an ‘elementary particle’.  We have no 

metaphysical notion of this concept, a problem that Eddington has already addressed many years 

ago.  His analysis of the conceptual changes forced on us by both relativity and quantum theory lead 

us to the concept of structure, a concept that has recently been taken up again by Ladyman and 

Ross, albeit in a different form.   

Eddington writes “Since the structure, abstracted from whatever possesses that structure, can be 

exactly specified by mathematical formulae, our knowledge of this structure is communicable, 

whereas much of our general knowledge is incommunicable.” (Eddington, The Philosophy of Physical 

Science, p. 142.)  Eddington proposed that it was the theory of groups that captured the structure 

we needed, but Weyl emphasised that it was actually the group algebra that was basic. But 

whichever structure one adopted, the existence of an entity, a ‘particle’, whatever its composition, 

could be described by an idempotent, P2=P.  That is, something that is continuously turning into 

itself.  In technical terms, an idempotent has two eigenvalues, 0 or 1, namely, it exists or it does not 

exist, so it becomes the signifier of existence. 

If the algebra is commutative, everything either exists or does not exist because all the idempotents 

commute.  In a non-commutative algebra, idempotents do not necessarily commute.  If they don’t 

commute then any attempt to determine whether one thing exists, or doesn’t exist in a given 

context, will not enable us even to ask the question as to whether another entity exists, or does not 

exist if their respective idempotents do not commute.  We can say nothing about the second entity 

at all.  It is enfolded into the implicate order of the holomovement.  We have to find another context 

to determine whether the second system exists or does not exist.  In that context we cannot say 

anything about the existence or otherwise of the first entity.  This a very different view of reality, 

and forms the basis of the implicate order.   

Thus all aspects of the deeper structure, the holomovement, cannot be made explicit at the same 

time.  All we can do is to make explicit, a partial aspect of the order, the other aspects remain, as it 

were, enfolded in the overall movement.  A very different view of reality, but we actually experience 

this directly in psychology.  For example, the corners of a Necker cube oscillate, being in the front of 

the cube or being at the back.  Better still when we view a line drawing which contain two possible 

images, both cannot be viewed together. There is the famous example of the old lady/young lady 

gestalt, but other examples abound. 

This is an entirely different paradigm from the one used in classical physics.  In classical physics, we 

are ‘outside looking in’ so we can provide a third person description of the functioning of the 

universe laying out all aspects in one picture.  However we, together with our experimental 

instruments, are very much ‘inside looking out’.  Our attempts to provide descriptions of what our 

experiments reveal must of necessity be partial.  We produce an array of explicate orders, which 

cannot all be displayed simultaneously.  If I was merely talking about how I can obtain knowledge of 

the process under investigation, I would simply be repeating Bohr’s complementarity principle.  But 

for me, the holomovement is an ontological description of nature, the processes themselves do not 

exist in any one single explicit process, they exist as enfoldment in the implicate order.  This is an 

ontological complementarity principle.  What does exist is the holomovement which can be 

described unambiguously by the non-commutative algebra, hence we are led to the notion of a non-

commutative geometry.  In such a view it is clear that it is impossible to find any form of hidden 

variables which would allow all phenomena to be displayed in one unique explicate order. 



 

 

RB: David Bohm proposed that there were two sides to the brain, the manifest and relatively stable 

material side (classical physics) and the subtle mind-like side (the quantum level that produces the 

classical level). This implies that the mind cannot be separated from matter, that they are relational. 

How does mind affect Matter? 

BH:  We make the assumption that the holomovement is the ground of all being and therefore it 

must contain the source of all material processes and of all mental processes. Material processes are 

manifest-things that can, literally, be ‘held in the hand’.  They are the objects of our macroscopic 

world.  Mental processes are subtle processes that emerge and dissolve with utmost ease but are 

displayed in material processes. How are the two sides related? 

In order to display quantum phenomena, we need an arrangement of classical objects; we need an 

oven providing a source of ‘particles’, slits for them to go through, detectors to record their arrival at 

a screen.  The link between the particle and the experimental conditions is provided by the quantum 

potential energy, the active information in which the subtle effects of interference are mediated. 

Thus the ‘subtle’ processes of quantum phenomena are related to the ‘manifest’ properties of the 

classical world, linked through the active information as expressed in the energy of the quantum 

potential. 

If we look more closely at the manifest side of these processes, we find the ‘particle’ itself is an 

excitation of something deeper, namely the quantum field. A ‘super-quantum potential’  provides a 

link between the quantum field and the particle.  This is, once again, a connection between the more 

manifest side and the more subtle side of what we had previously called the subtle side. This is our 

interpretation of what is called ‘second quantisation’.  We could envisage a ‘third quantisation’ 

where the quantum field becomes the manifest side and a new field which contains the more subtle 

side, linked by active information and so on.  Thus we form a hierarchy of levels.   As we go deeper 

the subtle features become more mind-like.  Even these mind-like features can have a relatively 

manifest side and a more subtle side.  So we can go deeper and deeper but we never reach an entity 

called ‘mind’.   

 We all have personal experience of this distinction between manifest and subtle in thought. We find 

certain ideas easy to hold in our mind, but we are aware of more subtle, ‘slippery’ ideas which 

appear fleetingly, before disappearing and, hopefully reappearing again.  But we can with effort, 

make them more manifest.  There is, in principle, no end to this subdivision process, and thus there 

is ultimately no one entity which we can call ‘mind’.  We do have an undivided universe, in which 

any apparent division is merely a convenience for analysis—if you like, a logical distinction, not an 

ontological distinction.   

Bohm saw this as a principle that could be applied to all processes open to human experience. The 

matter in the body became the ‘soma’, taking its meaning from its Greek origins.  Then the energy or 

action in the soma is the meaning of the information.  It is not that the information produces 

changes in the mind which then somehow operates on the soma.  The whole process is signa-

somatic, a term coined by Bohm.  But, of course this can go the other way when chemical changes in 

the body can induce changes in the mind. Bohm termed this process as soma-significance.  Thus we 

have two inseparable movements of soma becoming significant and the significance becoming a 

somatic activity.  

 But our earlier discussion shows this applies also to the DNA-RNA relationship.  The RNA in a cell 

responds to the form of the DNA, implying that the ‘soma’ of the DNA becomes significant. This acts 

signa-somatically to produce proteins that differ according to the differences in the form of the DNA.  



 

 

It can also be applied to computers that can now be programmed to ‘recognise’ forms and act in a 

way that differs according to differences in forms. So the actions of soma-significant and signa-

somatic can be extended beyond the domain of human experience and even beyond the domain of 

devices constructed by human beings, giving us a very different way to think about reality. 

 

 

RB: Do we need to radically rethink our understanding of matter in order to explain consciousness? 

BH: What my previous answered showed was that it is possible to construct one overall structure in 

which both mind and matter can be understood. However the discussion I have presented above 

leaves the impression that the levels are arranged in some form of linear strata. In actual fact things 

are much more complex, with levels interpenetrating and intermingling in different degrees of 

enfoldment, all present together giving rise to an extremely structured process. It is within this 

structure that we can discuss consciousness. According to Bohm, consciousness which includes 

feeling, thoughts, desires etc., is to be understood in terms of the implicate order.  In fact we directly 

perceive the world through the implicate order.   

To make this clearer let us consider what happens when we are listening to music.  We do not 

perceive the individual notes directly. Rather the notes enter our nervous system in which they are 

enfolded. There we have a memory of the notes past and we have an anticipation of the notes to 

come. It is the tension between the two that creates an active continuous movement in our nervous 

system which generates our experience of music. In the language we are using, we perceive directly 

the implicate order and it is only afterwards that we explicate the structure of the score as an 

intellectual exercise rather than an experience of the music. Indeed, composers experience the 

sensation of the whole movement before writing the score. The score is then structured in such a 

way as to stimulate a reaction in the nervous system of the listener that corresponds to the one 

originally experienced by the composer. Thus what we call consciousness is the unfolding activity of 

what is enfolded in the nervous system. 

However it is far more than that. As Bohm explains, “It involves awareness, attention, perception, 

acts of understanding and yet more”.  Taking the musical example further, Bohm writes, “The 

reverberations that make any experience possible are not memories but rather active 

transformations of what came earlier, in which are to be found not only a generally diffused sense of 

the original sounds, with an intensity that falls off, according to the time elapsed since they were 

picked up by the ear, but also various emotional responses, bodily sensations, incipient muscular 

movements, and the evocation of a wide range of yet further meanings, often of great subtlety. One 

can thus obtain a direct sense of how a sequence of notes is enfolded into many levels of 

consciousness, and how at any given moment, the transformations flowing out of many such 

enfolded notes interpenetrate and intermingle to give rise to an immediate and primary feeling the 

movement.” [Bohm, p. 199, Wholeness and the Implicate Order.] 

Thus consciousness is an activity of the whole nervous system and is not controlled by a specific 

molecular ‘switch’.  The way I would prefer to understand how consciousness can be ‘switched off’ is 

in terms of how the active information that creates our experiences becomes inactive.  My own 

experiences of drifting in and out of consciousness confirm this idea.  Under a general anaesthetic I 

found myself becoming suddenly unconscious, as if a switch had been hit and then ‘waking up’ 

equally suddenly. However, I once had a illness in which I was drifting in and out of consciousness 

over a few hours. That was a totally different experience.  It was as if different parts of the active 



 

 

information generating sensations and thoughts would fade, and then appear again for a time 

before fading once more.   

One of the key questions in the above proposals is to understand the difference between the active 

information when I am conscious and the active information that is present in non-biological 

quantum systems. John Eccles’ solution proposed a new ‘mind-like’ field which carried information 

that altered the rate of exocytosis in the appropriate vacuoles which would then trigger a 

mechanical response.  If we think of exocytosis as a tunnelling process through the barrier between 

the synaptic bouton and the dendrite, we may then assume that the ‘mind-field’ can carry modified 

information to the barrier, triggering exocytosis. Thus we have a specific way to link volition to 

material activity.  This is, of course, is just one process that may be active, but the brain is much 

more complex and we still have a long way to go before we even begin to find an answer to the hard 

problem.   

RB: Recent debates on the hard problem of consciousness has once again brought panpsychism into 

discussion. What is your view on panpsychism? 

BH:  I am not a priori against panpsychism.  My account of the many levels of analysis into a relative 

manifest side and a relative subtle side of the whole process suggests that all matter has a kind of 

proto-consciousness. That is, it has the potentiality for consciousness, but consciousness as we 

perceive it only manifests itself as the degree of biological complexity increases. Biological systems 

have a degree of flexible local order, but more importantly they have a degree of non-local or global 

order. Evidence that biological systems may exhibit the kind of order contained in entangled systems 

is slowly emerging for example in light harvesting in plants, but it is early days and much more work 

has to be done before we can come to a definite conclusion based on science. 

RB: Finally, what do you think are the most important questions, problems, or challenges 

confronting the understanding of consciousness, and what are the prospects for progress? 

BH: This is a very difficult question.  For me as a scientist, it is a question of first trying to obtain a 

detailed understanding of the architecture of the brain, the neurone structure, the structure and 

function of the dendrite fields, the role of the microtubules, what functions different parts of the 

brain govern and so on.  Remarkable progress is being made at present and it will clearly take time 

to absorb and understand the implications of the results of these investigations.  New challenges will 

undoubtedly arise and there will be surprises.  I am always optimistic that we will make considerable 

progress although the task looks daunting at present. 

 


