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The cosmological arrow of time is given by the Big Bang expansion of the universe. This, however, presupposes 
other arrows, otherwise time-symmetric physical laws, and the absence of any scientific agreement on what 
constitutes a ‘cause’, could equally imply cosmic contraction to a Big Crunch. (NASA/WMAP Science Team). 
 
 

We are all agreed that your theory is crazy. The question that divides us is  
whether it is crazy enough to have a chance of being correct. 

Niels Bohr, 1956 
 
In a previous article I described an unusual case of apparent retrocausality which bore no 
obvious relationship to any kind of psychic ability. [1] This led me to question whether any 
psi phenomena can be attributed to psychic powers specific to individuals, or whether psi 
represents something much bigger – a broad field within which individual minds and bodies 
insulate themselves with more or less impermeable boundaries, allowing minds to have 
psychokinetic control over their own bodies but not (usually) over other bodies. [2] This may 
sound like a wild speculation, but it is less wild than some recent hypotheses in theoretical 
physics – and at least it gives consciousness a meaningful role in reality, which theoretical 
physics cannot do. I dubbed this much bigger something ‘mega-psi’, and, since the 
paranormal is defined as that which violates the laws of physics, suggested that mega-psi is 
more fundamental than such laws, and may be the power that creates and maintains them. 
This is a very different concept from super-psi, which is generally assumed to be a mental 
power under voluntary control, and in conflict with post-mortem survival.  



 Barriers against psi would seem to be a logical prerequisite for sentient agents to exist 
as discrete individuals, especially for highly self-conscious humans with strong ego 
boundaries. This may be a testable hypothesis because Asian people have been shown to have 
a sense of self which includes intimate others, in contrast to more individualistic Westerners. 
[3] Perhaps extended self-boundaries permit extended psi effects. Identical twin studies 
certainly do not refute the idea. [4] 
 Some authors have suggested that quantum physics might help to explain psi, because 
quantum phenomena also violate the ‘laws of physics’ – that is, the laws of classical physics. 
However, quantum principles are internally coherent and logical. however strange, and can 
be described by ‘beautiful equations’. [5] The sporadic and lawless nature of psi offers no 
such traction to mathematics or logic. Jule Eisenbud has suggested that psi researchers, in 
seeking the laws of lawlessness, are resisting a full acceptance of psi from fear of infantile 
omnipotence. [6] But the search for physical explanations may have other motives – perhaps 
a craving for scientific respectability, which seems unattainable in the current zeitgeist. I even 
think investigators are throwing away their strongest card if they suppose that the physical is 
more fundamental than the psychical. After all, if you have spiritual beliefs, you would not 
expect physics to explain them.  
 Even so I decided to learn more about the two great revolutions in twentieth-century 
physics, which indeed have aspects of potential interest to psi researchers. But I found 
something much more compelling, known as the Black Hole Information Paradox, which 
triggered the Black Hole War. So I will summarise the basic physics in a box, and go straight 
to the Big Question: 
 
Are the Laws of Physics Laws? 
One glaring problem with relativity and quantum mechanics is that they are in conflict. Much 
research has been invested in trying to reconcile the theory of gravity in general relativity 
(GR) with the principles of quantum mechanics (QM). But perhaps more challenging is the 
issue of probability. In 1795, Pierre-Simon de Laplace asserted that, because the laws of 
physics are fixed, the state of everything in the universe at one time must determine its state 
at all other times. If laws are laws, then past and future are eternally fixed, and no other 
influence – such as free will or chance – can change anything. Determinism is absolute. 
 

THREE VIEWS OF TIME 

 
PRESENTISM             POSSIBILISM        ETERNALISM 
Only the present exists. The past is           Only the past and present are  fixed.      Minkowski’s block universe: 
no more real than the future, and           The future does not yet exist and      The future is as fixed as the past. 
(according to G.H. Mead) the present        anything can happen (the common-      Past, present, and future are an 
can alter both past and future (the           sense view).        illusion (the deterministic view). 
pragmatic view). [41] 
              (Artwork: Eric Whitehead) 
 



 But the quantum world is fundamentally probabilistic, which means – to quote 
Richard Feynman – ‘The future is unpredictable.’ [7] Equally, the past cannot be 
reconstructed from the present. But there is no probability in the block universe of relativity 
theory: hence Einstein’s retort ‘God does not play dice.’ Niels Bohr allegedly replied 
‘Einstein, stop telling God what to do.’ Evidently, prominent physicists – such as Bohr and 
Feynman – were prepared to accept quantum indeterminacy. Feynman, if not happy, was 
quite sanguine about this: ‘Yet science goes on in spite of it, although the same conditions do 
not always produce the same result.’ [7] That was before the seventies. Since then there has 
been a profound cultural shift, leading to a crisis in twenty-first century theoretical physics. 
 It all began rather quietly, like a tiny stone that triggers an avalanche. In 1948 an 
electrical engineer, Claude Shannon, published two papers in the Bell System Technical 
Journal on ‘A Mathematical Theory of Communication’. [8] His aim was relatively modest – 
how to send a message through a noisy channel and have it received with minimal error. 
Previously, Shannon had laid the foundations of digital computing – notably the 
representation of binary digits or ‘bits’ (1 and 0) by open and closed switches. Computers 
have no understanding of meaning, and meaning was not relevant to Shannon. He made 
‘information’ synonymous with ‘entropy’ (originally a measure of disorder), and defined 
‘information’ as the number of bits required to encode a message. So the sentence ‘What hath 
God wrought?’, [9] and its scrambled rearrangement ‘a?thh Gugod aWwt hroht’ both require 
176 bits in ASCII. Computing had divorced information from meaning. 
 
 
 
 Special Relativity 1905 
 1. The laws of physics are the same in all inertial reference frames (Galileo) 
 2. The speed of light is constant regardless of motion of the source (Maxwell) 
 Therefore 3. Relative motion must reduce length, increase mass, and slow time – 
     and what is simultaneous for you may not be for me (Einstein) 
 4. Time and space cannot be defined independently of each other, so 
  – the ‘block universe’ is conceived as static 4D spacetime (Minkowski) 
  – past, present and future are an illusion (Einstein) 
  – no evident role for causality, retrocausality, free will, or chance 
 
 General Relativity (GR) 1915 
 1. Gravity and acceleration are equivalent (Einstein) 
 2. Spacetime tells matter how to move; matter tells spacetime how to bend (Einstein) 
  – gravity results from the curvature of spacetime around a mass 
  – time slows in a ‘gravitational well’ 
 
 Quantum Mechanics (QM) 1905 onwards 
 1. Matter and energy come in indivisible amounts called quanta (Max Planck) 
 2. Position and velocity cannot both be exactly measured at the same time, 
     even in theory (Heisenberg uncertainty) 
 3. Multiple states coexist in a ‘superposition’ until observed (complementarity: Bohr) 
  – an elementary entity can be both wave-like and particle-like, (Bohr)  
  – or be anywhere at the same time, (Bohr) 
  – or follow all possible paths including backwards-in-time paths (Feynman) 
 4. Observation causes ‘collapse of the wave function’* to a single state (Heisenberg) 
  – outcomes cannot be predicted (indeterminacy) 
  – retrocausality may be implicated 
 5. The wave function evolves smoothly according to Schrödinger's equation, which 
     is time-symmetric, but collapse is irreversible, giving the quantum arrow of time 
 6. What happens to one entangled particle instantly affects its partner, however 
     distant (non-locality) 
 
 *According to the Copenhagen interpretation, Alternatively, ‘decoherence’ causes  
 quantum states to ‘leak’ into the environment, creating the appearance of collapse. 
 Other interpretations can be found on the web. 
 
 



 
 In 1948, Shannon could hardly have foreseen that his telecommunications work 
would make him the ‘father of information theory’, with enormous impact on far-flung 
realms of thought. He had given to modern science and philosophy an irresistible gift – a 
perfect instrument of abstraction from reality. Though Shannon is not particularly famous, his 
impact on western culture has been substantial. Noam Chomsky, for example, tried to divorce 
language from communication and all else human, social, and embodied. [10] The mind 
became a computer, even though computers never know what anything means. The cognitive 
revolution – originally a reaction against behaviourism and mainly concerned with meaning 
[11] – was hijacked by the computer metaphor, with an input-processing-output model, 
creating a tunnel-blind science that ignores or fails to see the significance of spontaneous 
(output-first) behaviours such as song, dance, and make-believe: the things we do ‘for fun’, 
and just about everything that makes us human. [12] As the performative psychologist 
Colwyn Trevarthen put it: ‘Cognitive science, restricting the role of motives and emotions, 
puts childhood play and imagination behind bars.’ [13] This in turn affects the way people 
see themselves – as mechanical, computerised, depressing robots. [14] 
 Western societies have often conceived the cosmos in terms of the latest technology. 
In ancient Greece, musical and surveying instruments inspired a cosmology of musical and 
geometric harmonies. Precision timepieces led to Newton’s clockwork universe; the age of 
steam saw the cosmos as a giant heat engine generating entropy; and the age of computers a 
universe made of ones and zeros. John Wheeler’s ‘It from Bit’ doctrine holds that everything 
we can know in science is a yes-no answer to a question. So we have a yes-no code like the 
ones and zeros in your computer, and might as well think of the universe as made of 
information, with energy and matter as mere incidentals. [15] Many physicists now literally 
believe that everything is made of bits, that the universe might actually be a giant computer, 
and that the most fundamental law in physics is ‘the law of conservation of information’.  
 As the Enlightenment overthrew spirit, so the information age has overthrown matter. 
Without spirit or matter, ‘information’ has to do an awful lot of work. One consequence has 
been a curious U-turn. Previously, determinism was considered essential in classical physics 
including relativity (‘God does not play dice’), whilst its violation in quantum physics 
seemed somehow liveable-with (‘Yet science goes on’).  But the new conservation law made 
physicists demand that quantum physics should now be deterministic regardless of its 
unpredictability. This led to the notorious Black Hole Information Paradox and the resulting 
battle of brains known as the Black Hole War. [16] 
 Black holes are the most awesome objects known to physics. In general relativity, 
gravity is caused by the curvature of spacetime around a mass. A black hole is formed when a 
star collapses into a singularity with zero volume and infinite density, where spacetime is 
infinitely curved, and the laws of physics break down. The curvature of spacetime around the 
singularity creates an ‘event horizon’ within which the power of gravity is so great that 
nothing can escape from it, not even light. The event horizon can be thought of as a vast 
Niagara where, instead of water, spacetime itself is cascading across it at the speed of light. 
To an observer inside, the horizon would be expanding at light speed, but an observer outside 
would see no such change in volume. At the singularity, time stops and gravity becomes 
infinite. Infinities are no problem in mathematics, but in physics they are unthinkable 
monsters: the laws of physics break down, nothing can be predicted, and anything becomes 
possible. 
 



 
Artist’s impression of a supermassive black hole with an accretion disc of hot in-falling matter, and polar jets of 
radio waves. (NASA/JPL-CALTECH) 
 
 In the mid 1970s, Stephen Hawking argued that black holes swallow information as 
well as matter and energy. That might have been tolerable – physicists could imagine that the 
information was still there, hidden inside the black hole. But Hawking further observed that, 
at the event horizon, quantum physics becomes just as important as relativity. In quantum 
mechanics, ‘empty space’ is never just full of nothing. Entangled particle/antiparticle pairs 
are continually popping into and out of existence, emerging from ‘nothing’, then recombining 
into ‘nothing’. But as this must happen right up to the edge of the event horizon, one of the 
pair could fall into the black hole, allowing its partner to escape as ‘Hawking radiation’. 
Since the escaping particle must have positive energy to escape, its entangled partner must 
have negative energy, so reducing the energy (and therefore mass) of the black hole. So, over 
aeons of time, the black hole evaporates, shrinking faster as it gets smaller, until it explodes 
with the energy of a million megaton hydrogen bombs. [17] This may sound like a big 
explosion, but a supernova is around 1022 times more powerful. The mass of the original 
collapsed star, and other matter devoured by the black hole, has been ‘stolen’ by Hawking 
radiation. Vast amounts of information have vanished forever. ‘Thus, the future of the 
universe is not completely determined by the laws of science and its present state…God still 
has a few tricks up his sleeve.’ [18] Further, ‘if determinism breaks down, we can't be sure of 
our past history either. The history books and our memories could just be illusions.’ [19] 
 Hawking had dropped the bomb that threatened to blow the new determinism to 
smithereens. Worse, the Heisenberg uncertainty principle implies that tiny black holes are 
popping into existence all the time, swallowing bits everywhere, spitting out different bits, 
then vanishing into Nothing. Few scientists reacted immediately to this threat, but Gerard ’t 
Hooft (Nobel Physics laureate, 1999) and Leonard Susskind (one of the founding fathers of 
string theory) ‘knew’ Hawking must be wrong. [16] Even the tiniest violation of the 
information conservation law – if God has one teeny-weeny trick up his sleeve – means that 
all the laws of physics are not laws but only tendencies, however powerful. Scientists who 
did not at first react to Hawking’s claim (according to Susskind) were like the coyote in Road 
Runner cartoons, who runs off a cliff but does not fall until he realises his situation. Decades 



passed before most physicists woke up to the implications of the Black Hole Information 
Paradox. 
 Susskind’s book ‘The Black Hole War’ is subtitled ‘My Battle with Stephen Hawking 
to Make the World Safe for Quantum Mechanics.’ You might have thought any challenge to 
determinism would threaten classical rather than quantum physics. And, on page 91 of his 
book, Susskind seems to contradict his own position. He says that the behaviour of a photon 
is time-reversible – i.e. deterministic – provided we do not look at it. ‘If we do look’, he 
writes, ‘the final result...will be random, and the conservation of information will fail.’ He 
concludes ‘Quantum Mechanics, despite its unpredictability, nevertheless respects the 
conservation of information. Whether the Lord is malicious or not, he is certainly subtle.’ 
[16] 
 Subtle indeed. To me this looked like verbal legerdemain, so I asked Professor 
Susskind about it. He replied ‘Ok, you have put your finger on an important issue that I felt 
was just too technical to completely spell out for the layman, but maybe I should have. In 
quantum mechanics the conservation of information is defined for isolated systems during the 
time when they are prepared and when they are observed. During this interval we assume the 
system was completely isolated from the environment which includes observers, apparatuses 
etc. Technically this means that the system remains in a pure state unentangled (in the 
technical sense) with anything else. In that case information is conserved.’ [20] That in itself 
does not answer my question, but Professor Susskind provided a link to a paper in which he 
and Raphael Bousso argue that two metaphysical concepts – the cosmological multiverse and 
the many worlds of quantum physics – are real and identical. Taking all these worlds into 
consideration, information is never lost – all the possibilities are realised in all the possible 
worlds. [21] But, in his email, Susskind adds ‘What Hawking was saying is that even in the 
most ideal case of a perfectly isolated system, black holes would not be subject to the usual 
rules—in other words decoherence would take place without interaction with any 
environment.’ So what really bothers him is not information loss caused by ‘looking’, but that 
in the unlikely event of something in a pure quantum state falling into a black hole, 
information could be lost without any physical cause. 
 Driven by a deep desire to convince Hawking he was wrong, Susskind came up with a 
radical solution. In QM, apparently incompatible states (such as wave and particle) can be 
equally real at the same time, a phenomenon called ‘complementarity’. In GR, different 
observers can observe the same event differently; both views are equally real, though not at 
the same time because time is relative. Susskind conflated these two ideas, proposing that 
‘black hole complementarity’ allows two contradictory events to be equally ‘real’ provided 
no one can observe both. 
 If an astronaut (Susskind calls her ‘Alice’) were to fall through an event horizon, she 
would have passed the point of no return. According to GR, she would be in free fall and 
would  notice nothing unusual until she was spaghettified by the increasing pull of the 
singularity. However, ‘Bob’, at a safe distance outside the event horizon, would see 
something quite different. As Alice approached the event horizon, time dilation would slow 
her to a standstill. Bob would never see her cross the threshold – she would just get dimmer 
until she faded from view. From Bob’s perspective, everything that ever fell into the black 
hole would still be on the horizon, albeit invisible. Susskind further proposed a ‘stretched 
horizon’, hovering a Planck length outside the event horizon. From Alice’s perspective, she 
would fall through the horizon uneventfully. But from Bob’s perspective, Alice would be 
‘smeared out’ across the stretched horizon. Her binary digits – along with everything else that 
fell into the black hole – would be entangled with the Hawking radiation, and ‘reflected’ back 
into space. Information would be conserved. 



 But this seemingly surreal hypothesis creates another paradox. Bigamy is not 
permitted in quantum entanglement. For Alice’s bits to be entangled with Hawking’s bits, 
entanglement between Hawking particle pairs must be broken, unleashing incalculable 
energy and creating a ‘firewall’– a seething maelstrom of intensely hot particles – at or near 
the horizon. [22] After some vacillation, Susskind accepted the logic. Invoking black hole 
complementarity, he claims that Alice would fall through the horizon without noticing 
anything unusual (so preserving GR), and she would also be burnt to a crisp by the firewall 
(so preserving QM). Like Schrödinger’s cat, she would be both dead and alive. As an atheist, 
Susskind is not too concerned about what happens to Alice’s immortal soul. Perhaps the 
lucky girl gets two complementary afterlives. 
 Susskind’s ideas converged with another line of reasoning, and this led to what I think 
must be the most spectacular leap of faith in the history of physics. Forty years earlier, Jacob 
Bekenstein had calculated that black hole entropy (entropy being the same as ‘information’, 
remember) is proportional, not to the volume of the black hole as you might expect, but to its 
surface area. [23] This may seem less surprising when you consider that the black hole 
singularity has zero volume. Subsequently, Hawking calculated that the entropy, measured in 
bits (ones and zeros), was equal to one quarter of the horizon area, measured in Planck units 
(the smallest meaningful area: 10–66 cm2). [24] Almost two decades later, in 1993, the same 
year that Susskind proposed his stretched horizon, Gerard ’t Hooft revisited Hawking’s 
calculation in the context of string theory. He concluded that all the stuff swallowed by a 
black hole is encoded in a two-dimensional hologram on the horizon: ‘Each bit in the form of 
a 0 or a 1 corresponds to four Planck areas, which allows one to find the Bekenstein–
Hawking formula for entropy.’ [25] And he did not stop there, claiming that reconciling GR 
with QM implies that ‘our world is not 3+1 dimensional. Rather, [it] can best be...defined on 
a two-dimensional lattice, evolving with time.’ The universe had become a hologram. We 
may think we have solid bodies, but actually we are like paper cut-outs living in Flatland. 
Curiously, this conclusion depends on string theory, which requires ten dimensions to make 
mathematical sense.  
 For reasons which no physicist can explain, the singularity from which all space. time, 
matter, and energy exploded at the Big Bang of creation is the exact opposite of a black hole. 
Instead of nothing escaping, everything escaped, and was driven out with incalculable power. 
The universe, apparently, is a ‘white hole’, and ’t Hooft and Susskind infer that everything in 
it is a projection of a digital hologram on its event horizon (though no one knows where that 
might be). The universe is an empty shell, and everything that we experience as three 
dimensional is actually made of ‘bits’ located in two-dimensional Planck-sized pixels. Many 
physicists are now convinced that this ‘holographic principle’ is the only logical solution to 
the black hole information paradox. Susskind claims it has become the ‘central pillar’ of 
physics. ‘The world’, he says, ‘is like the ghostly three-dimensional illusion cast by a 
hologram.’ So physicalists, who reject the very idea of ghosts, have reduced the whole of 
reality to a ghost. Physics has crossed a red line where empirical testing is no longer possible, 
and mathematical coherence is the only criterion of validity. If this trend continues, and is 
accepted as foundational by other disciplines, paranormal research will be the only science 
that still has its feet on the ground. 
 In February 1997, Kip Thorne (who shared the 2017 Nobel prize for detecting 
gravitational waves) and Stephen Hawking had a famous bet with John Preskill. Preskill was 
convinced that a mechanism preserving quantum determinism would be found; Hawking and 
Thorne were convinced that God still had a few tricks up his sleeve. But in November of that 
year Juan Maldecena published an audacious mathematical conjecture known as AdS/CFT 
duality, which is currently the most successful account of a holographic relationship. [26] He 
showed that anything that happens in a five-dimensional Anti-de Sitter space translates 



exactly into events described by a Conformal Field Theory on the four-dimensional boundary 
of that space. Anti-de Sitter space is a mathematical abstraction which bears no relation to 
real space, being negatively curved (the angles of an AdS triangle add up to less than 180o), 
with a negative cosmological constant (which means it is contracting rather than expanding), 
and a boundary at infinity (which, from a phenomenological point of view, means nowhere). 
Despite this unreality, it had a profound impact on physics. By the end of 2015, it had been 
cited 11,446 times, making it one of the most highly cited theoretical papers in the history of 
physics. 
 In 2004, convinced that the information paradox had been resolved by the AdS/CFT 
correspondence, Hawking conceded the bet with Preskill, but Kip Thorne did not. I asked 
him why not, and he replied: ‘If the standard formulation of quantum theory can be applied to 
black hole evaporation, then information cannot be lost.  However, the Feynman path integral 
approach to quantum theory can accommodate information loss if the path integral includes 
histories with closed timeline curves. The difficulties that the standard approach has 
uncovered (e.g. the Firewall scenario) are so disturbing that I find the alternative of 
information loss within the path integral approach to be an attractive alternative.’ [27] Closed 
timelike curves are trajectories that return to their starting point in time and space. Professor 
Thorne has long been interested in the possibility of time travel, [28] and is one more Nobel 
laureate who prefers to accept information loss rather than so many ‘disturbing’ alternatives. 
 The Black Hole War is still raging. In 2015, Samir Mathur proposed that an astronaut 
falling into a black hole would not be destroyed by the tidal forces of gravitation or by a 
quantum firewall, but would simply be converted into a hologram without noticing anything. 
[29] In 2016, Stephen Hawking mentioned two conflicting hypotheses attempting to rescue 
information from black holes. One used Feynman’s idea of multiple histories. This allows the 
possibility that there may be a history with no black hole. ‘The point is,’ he said, ‘that from 
the outside, one can't be certain whether there is a black hole or not. So there is always a 
chance that there isn't a black hole. This possibility is enough to preserve the information, but 
the information is not returned in a very useful form. It is like burning an encyclopaedia. 
Information is not lost if you keep all the smoke and ashes, but it is difficult to read.’ [19] 
 Hawking’s other hypothesis, co-authored with Malcolm Perry and Andrew 
Strominger, makes a mathematical case that the event horizon is a two-dimensional 
‘holographic plate’ where all the black hole information is preserved by ‘supertranslations’. 
[30] This is such an opaque paper that Scientific American attempted a translation, in which 
co-author Andrew Strominger made some telling points. [31] He begins by emphasizing the 
vastness of the problem: ‘It's a very big thing to say that we cannot use physical laws in the 
way that we've been accustomed to for thousands of years.’ And it is not just a problem with 
big black holes because ‘according to quantum mechanics and the uncertainty principle, you 
would have little black holes popping in and out of the vacuum. And so you would have to 
violate determinism everywhere. And the experimental bounds on that are truly 
extraordinary. So experimentally there are very serious consequences if there are even teeny, 
tiny violations of determinism.’ For example, ‘In order to say that a symmetry implies a 
conservation law, you need determinism. Otherwise [symmetries] only imply conservation 
laws on the average. So electric charge would only have to be conserved on the average. Or 
energy would only have to be conserved on the average. And the experimental bounds on 
energy conservation are extraordinary. If you added terms to the laws of physics that violated 
determinism in some form, they would have to have fantastically small coefficients, one part 
in many trillions.’ 
 Note that, because he is a determinist, Strominger assumes that anything that violates 
determinism must be vanishingly small – ‘one part in many trillions.’ But it is just as logical 
to assume that something maintaining physical laws with such extraordinary fidelity could be 



truly enormous. Hawking even hinted at such a possibility, though of course with the 
assumption that it was out of the question: ‘A scientific law is not a scientific law if it only 
holds when some supernatural being decides to let things run and not intervene.’ [19] But is 
some such possibility not precisely what psychical researchers should infer from their own 
evidence? Einstein once wrote: ‘Nature shows us only the tail of the lion. But I do not doubt 
that the lion belongs to it even though he cannot at once reveal himself because of his 
enormous size.’ [32] Is it not at least possible that the greater part of this enormous lion is 
mega-psi? 
 

 
Einstein’s lion? Physicists know that they do not know around 96 per cent of what makes up the universe 
(NASA). What they do not know that they do not know, of course, cannot be plotted on a chart. 
 
So where does all that leave us? 
Theoretical physics in the twenty-first century presents us with a clear-cut choice. Either we 
accept a plethora of untestable speculations (firewalls, dead-and-alive astronauts, a two-
dimensional universe, etc.) supported only by internal mathematical coherence. Or we accept 
that reality is not deterministic, which means that physical laws are not laws and physics does 
not – and can never – investigate the ultimate foundations of reality. The latter seems far 
more parsimonious and plausible, and this is not just a personal preference because there are 
multiple reasons to reject the hegemony of physics. A second reason is the big bang origin of 
the universe. If you have nothing and then there is something, that is not deterministic. 
Thirdly, the big bang, supposedly not determined, cannot be subject to prior constraints. Yet 
it is vastly improbable, generating all the precise coincidences necessary for the evolution of 
everything, including us – the so-called Anthropic Principle. The thermodynamic arrow of 
time requires the universe to evolve from an improbable to a more probable state.– otherwise 
smashed eggs could un-smash and spilt milk could un-spill. The thermodynamic arrow 
requires a cosmic origin so improbable that nothing like it has been observed since. There is 
no scientific consensus on the ultimate arrow of time, and at least eight possible arrows have 
been postulated. Whichever arrow is fundamental, it implies that something is irreversible. 
The asymmetry of time is a fourth reason to reject determinism, and quantum randomness is a 
fifth – unless you accept a multiverse and the idea that all possible pasts and all possible 
futures exist in an incalculable number of hypothetical worlds. 
 Determinism became ‘information conservation’ only because Shannon divorced 
information from meaning. But meaning is an indisputable and dominant aspect of reality. 
Indeed, as entropy increases, so does meaning – which might be defined as a potential to 



create more potentials. Fermions combine to make nucleons, which combine to make nuclei, 
which combine with electrons to make atoms, which combine to make molecules, which 
combine to create the genetic code, and so on all the way up to animal societies and human 
cultures. This ‘Lego-block principle’ is but one aspect of the Anthropic Principle. 
 If we accept time-symmetric conservation of information, this would imply that all 
the information in, say, human DNA, the library at Alexandria, or the rich diversity of life 
and human cultures generally, was already present at the Big Bang – somehow encoded in the 
three Lego-blocks that make up our everyday world (up quark, down quark, and electron) and 
the three fundamental forces that tell Lego-blocks what to do. Such a vastly implausible 
discrepancy has reignited arguments for Intelligent Design. At the Big Bang, it is argued, all 
the information in the present universe must have been somewhere else – presumably in the 
mind of an Intelligent Designer. [33] This argument fails if information is not conserved. A 
stronger case could be based on the Anthropic Principle, with its Lego-block propensity to 
generate emergent new orders of meaning. 
 Physicists have a rather static view of emergence – they may say the classical world 
‘emerges’ from the quantum world, or wetness is an ‘emergent property’ of H2O. But 
emergence is dynamic with its own arrow of time. Emergent systems are sui generis orders 
with laws of their own and top-down causality. Emergent wholes are more than the sum of 
their parts. They are not simply determined by what went before, but also by Platonic 
constraints and determinants of possibility which are independent of physical laws. If I fold a 
piece of paper to make an origami swan, the swan is not determined by the physical, 
chemical, or biological properties of paper, but also by geometry, my intention, my cultural 
experience, etc.  
 We live in a provident universe dominated by – contra Richard Dawkins – 
cooperation. Cooperation is fundamental to all evolutionary processes. [34] Quarks and 
leptons cooperate – that is, they act together – to create protons, neutrons, atoms, etc. Even 
the author of The Selfish Gene acknowledged that genes within a genome must cooperate – or 
at least not rock the boat – if they are to survive. Cooperation and meaning, though they are 
sequelae of the Anthropic Principle, are indispensible concepts, quite foreign to physicalist 
thinking. 
 Physics is the study of the movement of bodies in space. Most scientists think this 
means the movement of dead bodies propelled by meaningless forces, with no conceivable 
role for consciousness or psi. [35] Indeed, even distinguished physicists deny any ‘need’ to 
believe in God, and reject psi out of hand. [36] One biologist, whose fame is matched only by 
his ignorance of anthropology, thinks God is a parasitic virus. [37] The word ‘physical’ is 
generally defined in opposition to ‘mental’. Paradoxically, physicalists also assume that 
‘physical’ means ‘everything real’. This led the philosopher Daniel Dennett to conclude that 
there is no such thing as phenomenal consciousness – there is nothing outside the translation 
of input into output. [38]   
 The ‘hard problem’ of consciousness (how consciousness ‘arises’ from physical 
processes) has another side to the coin: how does consciousness exert physical effects 
without violating conservation laws and the closed system of physicalist science? Some 
philosophers conclude that consciousness is ‘just along for the ride’. It is there, but does not 
do anything. But consciousness undoubtedly does have physical effects – such as 
consciousness conferences, or toothache causing us to head to the dentist. Even Dennett was 
forced to protest ‘Why does pain have to hurt so much?’ Indeed, if consciousness is ‘non-
physical’, then the physical effects of consciousness fall within the definition of 
psychokinesis, and are the most undeniable and ubiquitous manifestations of psi. It is surely 
self-evident that neither consciousness nor psi can be reduced to the movement of dead 
bodies in dead space. Which means we now have at least seven reasons to reject determinism. 



 

 
Emergence depends on Platonic logic (what can, cannot, or must evolve): Part of a ‘seahorse tail’ in the 
Mandelbrot set. This set has been dubbed ‘the thumbprint of God’ – despite the fact that God is powerless to 
violate Platonic or mathematical logic. The Platonic world is a third aspect of reality often ignored by scientists 
and theologians alike. (Wolfgang Beyer, Creative Commons). 
 
Final thoughts 
If there is a great deal of randomness at the quantum roots of physics, should we conclude 
that some major power must be at work – the better part of Einstein’s lion perhaps – ensuring 
that indeterminacy is not allowed to derail the regularities of nature, maintaining them with 
sufficient fidelity to give the illusion of lawfulness? No one knows, but it does seem to be a 
logical alternative to firewalls and a cardboard-cutout universe. One thing I am sure of is that 
physicalism – or scientism – is an ideology, which implicates politics. True science is not 
political, but scientists have to promote their ideas, gain employment, and secure funding for 



their research. Research in physics investigates the real world, whereas theoretical physics 
investigates a world inside human minds. Research creates knowledge, whilst theory leaps 
ahead into the unknown. When theory leaps as far as it has, it may be legitimate to consider 
the hubris of science. Susskind notes that his famous colleagues – including Hawking and 
Feynman – have giant-sized egos, which he seems to think is a virtue. It appears to be a 
ruggedly masculine virtue – only two women have won Nobel prizes in Physics (0.97 per 
cent), in contrast to Literature (12.28 per cent) and Peace (15.38 per cent). I think physicalists 
hate randomness and psi for the same reason, and would deny consciousness too if they 
could. Hawking confessed ‘I get uneasy when people... talk about consciousness’, and well 
he might. [39] Randomness, consciousness, and psi threaten to topple physics from its 
pedestal. The laws of physics are almost certainly not laws, which means (to use Hawking’s 
term) ‘miracles’ must be possible. 
 Randomness is also essential to creativity and so, I suggest, free will. Theories of 
creativity generally involve playful or non-goal-directed behaviour, in which assumptions are 
cast aside and ideas thrown together in unexpected ways, greatly increasing the chances of 
serendipitous discovery. [40] Eureka moments come ‘out of the blue’, perhaps implicating a 
transcendent inspirational factor turning serendipity into synchronicity, and accounting for 
the extraordinary success of human creativity. If playful processes throw up some unexpected 
suggestions and an occasional inspiration, we can then make a conscious choice of the best 
one. Our decisions will be neither random nor determined, which may be a satisfactory 
rebuttal of the classic argument against free will. I conclude that theoretical physics does not 
rule out psi, retrocausality, or free will. At least it leaves doors of possibility open. This ‘God 
of the gaps’ conclusion might not be very satisfying but for the fact that psi phenomena show 
that something real and profound hides in these gaps.  
 
 
 
 

                 F = ma 
  
One of the most basic equations in classical mechanics: Newton’s second law of motion. 
  
 
 

  iħ ∂Ψ/∂t = –ħ2/2m(∂2Ψ/∂x2+∂2Ψ/∂y2+∂2Ψ/∂z2)+UΨ 
 
 
One of the most basic equations in quantum mechanics: time dependent Schrödinger's equation in three 
dimensions, used for describing progressive waves. There is also a time independent version, used for standing 
waves. The physical interpretation of the wave in quantum mechanics is an unresolved philosophical problem. 
 
 

   R𝛍𝛎 – ½R.g𝛍𝛎 + Λ.g𝛍𝛎 = 8πG .T𝛍𝛎 

              c4 
 
Einstein’s field equations of general relativity can be written in this deceptively simple form, but when fully written 
out, they are a system of ten coupled, nonlinear, hyperbolic-elliptic partial differential equations. The left side of 
this equation describes the curvature of spacetime; the right side describes mass and energy. In effect, this 
means that spacetime tells matter how to move, and matter tells spacetime how to bend. 



 
 We live in a Goldilocks world where everything is ‘just right’, behaving in 
commonsensical ways with simple Newtonian rules, which can be rendered as simple 
equations. As science approaches the extremes at cosmological and quantum scales, and the 
beginning and end of physics (big bang and black holes), scientists are forced to resort to 
increasingly abstruse mathematics which even professional mathematicians find difficult. It is 
almost as though the Anthropic Principle made it relatively easy for physics to get going. 
Some marvel at this, but I do not think that God is necessarily a mathematician. Mathematics 
is a human invention for describing patterns, which recur throughout nature. And scientists 
cannot tell us what breathes the fire into the equations: why, for example, E = mc2 tells us 
nothing about the horrors of Hiroshima and Nagasaki. How can mere equations, abstract and 
static as they are, truly represent the dynamic vitality of the real world, where time is not just 
a matter of duration, but of constantly new happenings and becomings? [41]  
 There is clearly a deep mystery at the roots of science. Of one thing we can be certain: 
new scientific discoveries will continually surprise us, and what we know is a lot less than 
what we do not. The more we try to lift the veil of Isis, it seems, the more mysteries we 
uncover. Science is obviously incomplete, and I think always will be. The two major 
paradigms in physics conflict, and there is much confusion over issues of time, causality, and 
consciousness. The mathematical formulae of science have great practical utility, they 
describe but do not explain how things (usually) behave, and they tell us nothing about the 
roots of reality.  
 Psi challenges the assumptions of physicalist science, and without doubt has 
enormous implications for the nature of reality. I do not think that mega-psi is too big to fit 
this enormity. It may even be too small. We invent terms like super- and mega-psi with Greek 
and Latin roots because this is conventional in science. But preliterate peoples have different 
terms for psi phenomena, such as mana, wakan, and orenda – meaning spirit or spiritual 
power. [42] If we adopt the term ‘spirit’, two of my suggestions curiously parallel Einstein’s 
field equations: perhaps spirit tells matter how to behave, and matter tells spirit how to 
evolve. If so, there might be a hierarchy of maturity in the spirit world. 
 Perhaps we should think of the material and spiritual worlds as interacting rather like 
Yin and Yang, in a double evolutionary spiral. Normally this interaction would be seamless, 
allowing scientists to believe they are exploring a self-contained physical system. Indeed, the 
ubiquitous gaps in causality might allow continuous reediting of the past to preserve the 
impression of seamlessness. But there is some seepage from the spiritual world, providing 
clues to what is going on. And there are intriguing contrasts within this evidence. The 
‘physical’ effects of consciousness I see as overwhelming evidence for the power of psi, 
though it rarely escapes the boundaries of the individual body and the present moment. Near 
death, end of life, and spiritual experiences give a generally positive view of the spiritual 
realm as one of unlimited love and knowledge, though there is an apparent boundary which 
the living are not allowed to cross. ‘Hell’ experiences are rare, but nevertheless give pause for 
thought. Then there are the small effect sizes of laboratory studies, suggesting limited or 
sporadic contact between individuals and their extended spiritual heritage. Spontaneous cases 
are different again, sometimes quite dramatically. They are erratic and lawless. Cases such as 
my own retrocausally altered documents, or my mother’s racing predictions, seem to have 
positive effects – countering the anti-vitalist ideology of physicalism, and reassuring people 
that they are alive in a living world. Others, such as jotts and poltergeists, may reflect a 
primitive, childlike, mischievous – even a dark – level of spiritual agency. So do some séance 
phenomena, such as apports, ectoplasm, and the frustrating behaviour of ‘spirit scientists’ in 
the Scole Report. [43]  



 We have to ask why this evidence, though rich and varied, comes in small effect sizes, 
rare abilities, or seemingly random and sporadic instances. I have already explained why psi 
abilities in self-conscious agents would need to be suppressed. [1] But there may be a deeper 
reason, exemplified by the barrier reported in some NDEs, which the living cannot cross. A 
Portuguese folk belief holds that we have a vertical furrow in our upper lip because, just 
before we are born, the Archangel Gabriel places his finger there, and says ‘Don’t tell!’ A 
particularly striking instance, under the influence of anaesthesia, was reported by Enid 
Blyton. She was drawn at a pace rivalling that of light across the vastness of many suns and 
universes, arriving at a dimly perceived ‘somewhere’ filled with wonderful light, with 
intangible Beings that were ‘great and holy and ineffable. Then I knew I was going to hear 
the secret of Everything – and Everything was explained to me, simply and with the utmost 
lucidity.’ She learned the reasons for existence, time, space, evil, goodness, pain – and she 
‘rejoiced, and marvelled that no one had guessed such things before.’ She wanted to tell 
everyone this wonderful secret ‘that explains everything and will bring such rejoicing and 
happiness!’ But she was told she would not be allowed to remember it. She cried out to be 
told why, and was given ‘such a logical and wonderful reason that I accepted it joyfully, in 
the fullest understanding...’ [44]  
 I realise this instance could be set against William James’s ‘anaesthetic revelation’ in 
which he experienced ‘depth upon depth of truth’ in words of the ‘veriest nonsense’. [45] Or 
a visit to the men’s room under the influence of LSD, where the entire meaning of the 
universe was perceived in a sign reading ‘Please flush after use’. [46] But even in such 
apparently absurd cases, the numinous and noetic impact points to something real and 
profound, which cognitive scientists seem unlikely to get their heads around. The adjunction 
of profound experience with nonsensical words might even hint at a transcendent principle of 
secrecy. 
 I think we have a double problem. Explaining something that is more basic even than 
the laws of physics may be forever beyond human reach. But we may also be forbidden such 
understanding by a Law that is more powerful than anything in mundane science. Ignorance 
of our spiritual origins may be essential to the grand purpose of our terrestrial existence. But I 
do not see this as a reason to abandon psi research. We might decipher something of the 
functions of the paranormal by studying its effects on individuals, communities, and society 
at large. Mega-psi, if that is an adequate term, gives us fragmentary scraps of clues – not 
enough to inform a grand theory, but perhaps enough to let us know that this world may be 
the best of all possible worlds, and all its pain and horror may be necessary to its ineffable 
goal. 
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