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Article
Empty Diamonds & the Diamond Cutter Sutra:
Mindful Reflectionson Materialist M etaphysical Dogmatism |1

Graham P. Smetham’

Abstract
Whilst it is true that a great deal of the detaiflthe experimental science which is presented in
programmes presented by Cox, Al-Khalili and otherscorrect, the overall metaphysical
perspective within which these details are preskrgeor the most part appallingly incorrect
because they do not accord with the details of mogaysics, quantum physics in particular.
The metaphysical framework which underpins the gEneorldview of the programmes
presented by both Cox and Al-Khalili largely copesds to what Stapp refers to as a ‘known-
to-be-false’ materialist perspective. The inappiatprmaterialist metaphysical dogmatism which
underlies such programmes leads to some silly mseskeing presented without any challenge.
This article cuts through the metaphysical madness.
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This universal interconnectedness is also embadidtk central Buddhist doctrine of dependent
origination and interconnectiopdticcasamuppadavhich asserts that at the fundamental level
of reality there is absolutely no aspect of phenoonewhich is disconnected from any other.

It is worth noting Cox’s remark during his expasitiof the Pauli Exclusion Principle concerning
what he referred to aghe illusion of solidity which is produced because of the fact that
electrons try to “avoid each other” which, Cox ségsthe reason | don’t fall through the empty
atoms in the floor.” It is at points such as tthiat | feel a desperate need to be in the audience
with a dispensation to stop the lecturer at anggstpoint and question them more deeply on the
meaning of comments such as this, which are thrnomsuch a throwaway fashion despite the
fact that they are deeply significant. This obstoraindicates that the appearance of solidity in
the floor beneath one’s feet, which is Planck’dyeaotion that the there is continuous ‘stuff’
beneath ones feet, or Cox’s assertion that thetteeisolid ‘rock’ of planet Earth beneath one’s
feet, and so on, is an illusion. None of it is eéhar the way that it appears to be. The reason that

* Correspondence: Graham Smethaitp://www.quantumbuddhism.coErmailgraham@qgquantumbuddhism.com
Note: This article is adopted from the first cteaf the author’s next book “Quantum Buddhistilers of the Universe'.




Journal of Consciousness Exploration & Researaly[2D12 | Vol. 3 | Issue 7 | pp. 863-883 864
Smetham, G. P., Empty Diamonds & the Diamond Cutter Sutra: Mindful Reflections on Materialist Metaphysical Dogmatism Il

he, and we, do not fall through floors and cannalkwihrough walls is not that there actually is
solid stuff supporting or obstructing us, it is hese of the electromagnetic forces acting
between our bodies and floors and walls The naterld, including our bodies, is made up of
force fields rather than solid stuff.

Figure 9 — Avatamsaka Sutra

Remember Cox’s dramatic statement to the audidmatethey were ‘empty’? This also means
that the way in which they appear to themselvemidlusion precisely because, when analyzed
to the atomic level, Dharmakirti’'s observation ttak ‘conventional’ phenomena, including
sentient beings, are comprised of “some mutualppstting infinitesimal particles that, through
that causal support, serve the functions associaithdthe concept” that they appear to be (e.g.
water jugs, rocks, trees, ponds, sentient being3 ist precisely correct. Even if the apparent
‘particles’ of the quantum realm were to be ultimmantities, by which we must mean if we are
being honest about the meanings of our terminoldgst they are indivisible, completely
independent and eternal bits and pieces of redlign the everyday world would be @nsion
created from the ‘real’ atomic bits and pieces.

Cox is, perhaps unconsciously, aware of this wisctvhy he used the term. However, as we
shall see, if one was to push him on this pointavidence is that he would resist the notion that
the reality we experienaeally is an illusionprecisely because his mission seems to be toegescu
the reality of what is actually an illusion. Onty off guard moments would he use such words as
‘illusion’, probably thinking he was using the temmetaphorically, because for Coaality is a

real illusion. His entire metaphysical makeup requires him toedmw cook the quantum books
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in order to try angretend that the illusory nature of reality is dlusion and reality is really
real! Cox wants to have the intellectual kudos of sgygnch mind-boggling things as “you are
vast and empty” at the same time as reassuringudigence that theseally are realin just the
way that classical physics always thought of rgallto do this however he has to indulge in
remarkable amounts of evasion and obfuscationton@tention illusion!

Anton Zeilinger is professor of physics at the Wmgity of Vienna and director of the Vienna
branch of the Institute for Quantum Optics and Quianinformation at the Austrian Academy
of Sciences. Zeilinger is a pioneer in the newdfiel quantum information and is renowned for
his experimental demonstration of quantum telepiortawith photons. Zeilin-ger has received
many awards for his scientific work and is a mentfesix Scientific Academies. | think we can
be pretty sure that his bottom is unmarked by Zmdiaymbolism. However, in an article in the
volume of cutting edge quantum the@gience and Ultimate Realily appreciation of the work
of the famous twentieth century physicist John Avald Wheeler he wrote of Wheeler’s:

...realisation that the implications of quantum phgsare so far-reaching that they require a
completely novel approach in our view of realitydan the way we see our role in the universe.
This distinguishes him from many others who in @reg/ or another tried to save pre-quantum
viewpoints, particularly the obviously wrong notioha reality independent of Us.

In other words Zeilinger is telling us that quanttihmory requires that reality rot independent

of observers. In his more recent boBlance of the Photons: From Einstein to Quantum
Teleportation he writes in similar vein about Einstein’s attéudo the phenomenon of
entanglement, which is the fact that just like Goglectrons any entangled quantum entities can
have instantaneous influence on each other ovédistances, that:

It now becomes clear why Einstein had to criticigeantum mechanics, why he called
entanglement “spooky.” His picture of the real, tiet reality that exists in its essential
properties indepen-dent of us, this picture of pasation of reality and information, does not
seem to be tenable in quantum physics.

Einstein’s criticism was based on his mistaken mieitgation to resist the quantum evidence. He
stuck to his prejudice that an ‘objective’ ‘real’ovid independent of observeraust exist
whereas the quantum evidence, as indicated byngeilj is just the opposite. Cox, however, is
someone who is trying “to save pre-quantum viewgsoiparticularly the obviously wrong notion
of a reality independent of us.”

The realization that the notion of ultimate elenagptparticles is ruled out by quantum theory
came quite early on. This realization was expresygohysicist David Bohm as follows:

...one finds, through a study of quantum theory, thatanalysis of a total system into a set of
independently existing but inter-acting particlegaks down in a radically new way. One
discovers, instead, both from consideration of ieaning of the mathematical equations and
from results of the actual experi-ments, that taeous particles have to be taken literally as
projections of a higher-dimension reality which wanbe accounted for in terms of any force of
interaction between therh.
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More recently quantum physicist H. Dieter Zeh, is jpaper There are no Quantum Jumps, nor
are there Particles! writes that:

...there does not seem to be any reasonable motivaiber than traditionalism) for introducing
concepts like particles, quantum jumps, ... or ctassiroperties on a fundamental lefel.

Cox, however, is having none of it. For him pedjke Zeilinger and Zeh, and a whole lot more
respectable and respected non-hippy physicistst susly be labeled woo-woo merchants (in
fact we shall see shortly that in Cox’s view thiaghextend to Stephen Hawking) because they
clearly assert that the realm of reality which sieal physics considered to be independent of
consciousness cannot be so. Cox’s worldview, hewevwgnores the phenomenon of
consciousness except for the odd offhand remark sac¢we are the way in which the Universe
becomes conscious of itseff.”How this happens is not explained. Despite tlisrsight Cox
indicates to his audience of stars that he is esgjdg explaining the entire nature of the
universe!

In their recent booK’he Quantum Universe: Everything that can happessdwmpperCox and
Forshaw resort to some dubious intellectual teakesqin order to “save pre-quantum
viewpoints, particularly the obviously wrong notioha reality independent of us.” They try to
convince their readers that the ultimate natureesafity is made up of ‘real’ quantum particles.
They begin, ironically, by quoting Richard Feynnsobservation concerning the impossibility
of taking the notion of ultimate particles serigusl

Subatomic particles, Feynman wrote, “do not behbike waves, they do not behave like
particles, they do not behave like clouds, or ditli balls, or weights on springs, or like anything
that you have ever seeh.”

Then, because Feynman has used the term ‘subafmamicles’ in a passage which clearly
shows thasuch entities cannot be ‘particleshey incoherently assume that such entities ean b
claimed to inherently and independently egistparticles’

Let's get on with building a model for exactly hdley do behave. As our starting point we will
assume that the elemental building blocks of Natmeeparticles. This has been confirmed ... by
the double slit experiment, where particles alwayive at specific points on the screen.

But this is simply not true. The double slit expeent does not in any way prove that “the

elemental building blocks of Nature are particle¥he double slit experiment indicates that the
assumed ‘particles’ seem to arrive as ‘particlad, vhen there are two slits open and no-one
trying to detect which slit the ‘particle’ goes dhigh, they must travel as spread out waves of
potentiality.

The next few paragraphs are for those readers amiliar with the double slit experiment.
According to Richard Feynman the double slit expent is ‘designed to contain all of the
mystery of quantum mechanids.’ Jim Al-Khalili refers to the behavior displayed this
experiment as ‘nature’s conjuring triékwhich is a very apt rubric. When light is shoheotigh
two narrow slits onto a screen beyond the slitshasvn in Figure 10, the two light rays which
emerge from the slits, which have a wave-like béhay interact with each other to produce a
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pattern of light and dark stripes. This happensabse the light waves which meet from the
different slits are either in phase, in which c#sey reinforce each other, or they are out of
phase, in which case they cancel each other oeisavhere the light waves are in phase are
bright, and where they cancel dark areas are peatluc

Figure 10

Light is generally thought of as being comprisedpairticles’ of electro-magnetic wave-energy
called photons; little pieces of electromagnetibraition that should be indivisible. The
conjuring trick occurs when we send the photonsheme of which should be an indivisible
wave-particle, through the slits one at a timecdmse we are sending light particles through the
apparatus one at a time it would seem reasonaldeppose that they would go through one of
the slits, not both. It also seems reasonable ppase that there will be no other wave-particles
on the other side to interact with, so we would exgtect to get the light and dark stripes, which
should only occur because of the interaction ofynaaves going through slits at the same time.
There should be just two stripes, one for each slit

This, however, does not happen. The light and ddgkference pattern still remains just as it
was when a lot of wave-particles were going throtlgh slits. And it is this behaviour which
presents the conundrum as to how a supposedlyisitiler ‘particle’ can spread out to pass
through both slits and yet arrive at the screemragpparent ‘particle’. Although the wave-
particle does have a wave aspect it is also sugdmsen indivisible particle which should travel
like a particle, which means it should go througst jone of the slits.

Now suppose we decide to really find out what imgmn; we change the experiment so that we
place a detector at one of the slits to see wHitkhe wave-particles travel through. As soon as
we do this the interference stripes disappeakedtrs as if just looking at the slits to see what is
happening changes the way that the wave-partidbaue. It actually appears that if we do not
look the wave-particle divides itself up, in a winat it should not be able to, in order to go
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through both slits. As soon as we look, howeuechanges its behavior so that it goes through
just one of the slits. It appears to ‘know’ whee are looking. When we look, then, we find
that it is a particle. But when we do not lookbé@comes something else. And this something
else seems to be able to do the impossible. [dekvitself up, whilst still remaining one
indivisible thing, and then comes back togetheth@nother side. Jim Al-Khalili likens this to a
skier going around a tree on both sides (figure 11)

Figure 11

This not only happens with light wave-particlesalgo happens with electrons, protons, atoms,
and molecules, all of which have a quantum wavedsfiigure 12). When there is no way of
knowing which path the ‘particles’ take the inteeiece pattern appears, which seems to suggest
that they take both paths, even though this shbeldmpossible because the particle aspect
should be indivisible. When we know which pathtaken, however, the interference pattern
disappears. The remarkable implication of this enat is that conscious interference in the
experiment has a direct effect at the quantum lesl Rosenblum and Kuttner say:

Physics had encountered consciousness but dicehoealize it:°

It looks as if the nature of the quantum realmuiggsingly mutable and is able to respond to the
entire configuration of the experimental apparainsiuding the observers and the nature of the
observation.
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Figure 12

The development of quantum theory has required ghgsicists conceive that quantum sized
‘particles’ only ‘materialize as ‘particles’ whenhdy are registered in some way by
consciousness, although the exact mechanism is agoted. Between registration by
consciousness or consciousnesses the quantum paeoomwhich may register as a ‘particle’
actually travel as waves of potentiality descridgd a mathematical wave function, which
describes the probability of ‘particle’ appearing various places. The wavefunction (when
squared) does not give the probabilities of whepeeaexisting particle can be found. It actually
gives the probabilities that, when a measuremeatantion, seemingly involving consciousness,
is performed at a particular time and in a paréicubcation, the measurement will register the
presence of a particle. The particle, however, sameexist prior to the interaction. According to
Rosenblum and Kuttner:

The olkl)ject was not there before you found it th¥oair happening to find it thei@usedt to be
there.

Not all physicists would be happy with stating tigantum situation so bluntly, but there is a
fairly impressive consensus that consciousnesspidated in some way. Many however, like
Bernard d’Espagnat, are emphatic that

The doctrine that the world is made up of objecteose existence is independent of human
consciousness turns out to be in conflict with quanmechanics and with facts established by
experiment*?

A forceful observation which indicates that consesioess and the quantum realm are inti-mately
interconnected.

The manner in which consciousness appears to aitatahe quantum level is described by a
mathematical device called a quantum wavefunctidrhis mathematical equation precisely

describes the time evolution of the state of a tuansystem, a ‘state’ being the, possibly

infinite, collection of possibilities contained Wwih the wavefunction. Penrose describes the
situation that:
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From time to time — whenever we consider that aasneement’ has occurred — we must discard
the quantum state that we have been laboriousliviegp and use it only to compute various
probabilities that the state will jump’ to one amother of a set afewpossible state’s.

And, significantly, the new states appear as atassparticle’ states, whereas prior to the
measurement event the wavefunction is a purelyadisnathematical construction to which a
‘particle’ reality cannot be ascribed. It clearlppears that between measurements the wave
aspect of the quantum realm is dominant.

Cox and Forshaw, however, are intent on pretenttiagthe notion of a ‘quantum particle’ is a
legitimate and viable account of the quantum sibmagven though their own discussion clearly
indicates that wave behaviour is fundamental:

... the double slit experiment requires that the tebes ‘interfere with themselves’ when they
pass through the slits. And to do so they mustames sense be spread out. This is not as
impossible as it sounds: we can do it if we let amgle particle be in many places at once ...
From now on we will refer to these counter-intugtivspread-out-yet-point-like particles as
guantum particles ... we are moving away from eveyydaperience ... and must follow
Heisenberg and learn to feel comfortable with viefshe world that run counter to tangible
experience ... because the real world simply dodseftave in an everyday way. We must
therefore keep an open mind and not be distresgadl the weirdness. Shakespeare had it right
when Hamlet says: ‘There are more things in theldvbloratio, than are dreamt of in your
philosophy.**

In the early days of quantum mechanics Heisenlmrgehted after a late night discussing the
guantum situation:

Can nature possibly be as absurd as it seemsinctiusse atomic experiments?

This clearly indicates that Heisenberg was deeplycked that the quantum level of reality
behaved in such a deeply counterintuitive manngrthe other physicists of the time were.
Physicists at the time were expecting to find saoé of inherently existing fundamental
‘particles’, but there did not seem to be any. Bseathere were, and are, no inherently existing
‘particles’ at the quantum level, the manner in ebhHeisenberg began to “feel comfortable”
with the situation is indicated in the followingajes:

The conception of objective reality of the elemepntaarticles has thus evaporated not into the
cloud of some obscure new reality concept but theotransparent clarity of a mathematics that
represents no longer the behavior of particlesdtiier our knowledge of this behaviSr.

... the act of registration of the result in the mofdthe observer. The discontinuous change in
the probability function ... takes place with the attegistration, because it is the discontinuous
change in our knowledge in the instant of regigirathat has its image in the discontinuous
change of the probability functidn.

When the old adage "Natura non facit saltus” (Natmakes no jumps) is used as a basis of a
criticism of quantum theory, we can reply that aery our knowledge can change suddenly, and
that this fact justifies the use of the term ‘quemjump’*®
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It seems quite clear that Heisenberg considerguimg from quantum wave to experienced

particle as involving a change of state of knowkedgnd in the first quote Heisenberg clearly
rules out the notion of ‘elementary particles.’ #tawho actually discussed quantum issues with
Heisenberg, says regarding Heisenberg’s views:

Let there be no doubt about this point. The origioam of quantum theory is subjective, in the
sense that it is forthrightly about relationshipsomg conscious human experiences...

By no stretch of the imagination did Heisenbergafteto feel comfortable with views of the
world” involving ‘quantum patrticles.’

The irony in Cox and Forshaw’s absurd attempt &wésthe appearances’ of ‘quantum particles’
is almost painful because the apparent attemptisdiraction is so obvious: if ordinary type
‘particles’ do not behave the way that the quantuonld does then, Cox and Forshaw declare,
let's define a new kind of ‘particle’ which doestrimehave like a ‘particle’ at all, but mostly like
a wave, and call this concoction a ‘quantum patigven though the behaviour of our new type
of ‘particle’ bears no relation to the old defioiti of ‘particle’ and is actually completely
contrary to the definition of a ‘particle’. Who e, the quantum world is so at variance to the
everyday world we might as well just define the samords to mean completely different, even
contrary, things and then use these new words d@tempd that there isn't so much difference
between the two levels of reality at all!

But in order to perform this illusion of undermigitthe reality of quantum illusion in his lecture
Cox employs some desperately implausible methodeelMdiscussing the way in which
electrons behave in the double slit experiment et the audience:

[Richard Feynman] says this ... [the electron] needse able to interfere with ... so it must at
least go through the other slit as well and gdah#t point. And there must be some mechanism
for these paths interfering with each other.

Feynman, however, did not say this at all. In listure on the subject, after summarizing the
guantum mathematical rules he said:

One might still like to ask “How does it work? Whatthe machinery behind the law?” No one
has found any machinery behind the law. No one “eaplain” any more than we have just

“explained.” No one will give you any deeper re@msition of the situation. We have no ideas
about a more basic mechanism from which thesetsesaih be deduced®™

In their book C & F, adding insult to injury, admsinm their readers that if they fail to comply
with their technique of using the same word to meampletely different things whilst
pretending they are the same type of thing thewp #ne failing in imagination! The truth of the
situation, however, is that it is C & F who ardifa to realize that ‘there are more things in the
world ... than are dreamt of in [C & F’s] philosophyhey are failing to realize that a pretend
‘particle’ which does not conform to the essentiadracteristics of the definition of a ‘particle’
is not, as Feynman realized, a ‘particle’. Whak € are actually doing is misusing language in
order to accommodate their realist, essentiallyenmdlist prejudices. And yet, in a another
spectacular piece of quantum misdirection theyhirriadmonish their readers to abandon their
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prejudice that words cannot mean entirely contthinggs depending on whether they apply to
the quantum or the everyday world:

The key ideas are very simple in their technicaltent, but tricky in the way that they challenge
us to confront our prejudices about the wdafid.

But the really tricky aspect of C & F’'s expositimnthe way in which they constantly explain the
functioning of the quantum world in terms of wawatghe same time as insisting that their new
‘counterintuitive’ and implausible conceptual cootion of a ‘quantum particle’ is up to the task
of behaving exactly like a wave, even though byritgdn it should not be able to:

We are therefore going to have to decide how toamaltr quantum particle ‘an extended
travelling thing.?

Of course we would all like to make reality confotmour prejudices, but somehow Cox has
managed to persuade a large section of the satectimmunity and the BBC into his quantum
conceptual perfidy:

We need to allow the wave to go through both shiterder to get an interference pattern, and
this means that we must allow all possible patingte electron to travel from source to screen.
Put another way, when we said that the electrésoimewhere within the wave’ we really meant
to say that it is simultaneously every-where inwavef?

Perhaps C & F feel very deeply that they “needllmrathe wave... ” whist pretending there is
some kind of ‘particle’ masquerading somewhere,ibfit is simultaneously everywhere in the
wave” then ‘it’ is not a particle!

It is intriguing in this context to recall what JiAl-Khalili said about the quantum phenomenon
of the ‘collapse of the wave function’ at the erfidhis Atomseries:

An atom is spread out all over the place until asoious observer decides to look at it. So the
act of measurement creates the entire universe.

So at this point in his TV career Al-Khalili clegrtonsidered that an atom was a spread out
wave phenomenon and only became particle-like wt@msciousness got involved, a view
radically at variance with Cox’s idiosyn-cratic apach.

The photo (figure 10) shows Professor John Wheelenid flow of explaining the distinction
between the ‘classical’ realm and the ‘quantumlimeaOn the left of the photo the blackboard
drawing shows a ‘classical’ size object moving bedwtwo points. At every point in time it has
a definite position and it therefore seems to fell definite trajectory between the points. In
other words it behaves like an everyday object ¢paaticle. The section of the blackboard
drawing behind Wheeler’'s head indicates the sibmait the quantum level; quantum ‘entities’
behave in a completely different and counterinkeitmanner; they spread out or ‘smear out’
over increasingly large areas and fade into a ghsstni-existence of potentiality.

When unobserved ‘quantum particles’ are not ‘pkasic they are a ‘smeared out’ potentiality
fields of possible ‘particle’ experience. Stappyssdhat the central distinguishing feature
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between these two levels of reality is that on ‘lassical’ level motions are “apparently
independent of our human observations of th&m."The hugely significant word in this

observation is ‘apparently’. Stapp, in line withaRtk, Schroédinger Heisenberg, Zeilinger,
Penrose and many others, indicates that quantumrythelearly indicates some kind of

‘entanglement’ of mind and matter. In fact accogdio Stapp quantum theory requires that Mind
is the primary ontological aspect of reality:

There is, in fact, in the quantum universe no ratplace for matter. This conclusion, curiously,
is the exact reverse of the circumstances thahenctassical physical universe there was no
natural place for miné®

Figure 10 - John Wheeler elucidating the distinttio
between quantum and classical reality.

Cox, however, seems determined to avoid any memtidhe quantum level entanglement with
mind. The approach that Cox adopts for his explanabf the double slit experiment is the
Feynman ‘sum over paths’ approach. In this analgsiparticle’ isimaginedto take every
possible path from one point to any other pointe Téason for this is that the issue which needs
to be accounted for in the situation of the doudlie experiment is how it is possible for a
‘particle’ to ‘know’ about both slits in order toebave in a manner appropriate to the
experimental setup. The solution that Feynman capneith, a solution which led to extremely
powerful mathematical techniques for solving quanfouzzles, was that a quantum ‘particle’
may be considered to “explore the entire universgantaneous-ly,” as Cox described the
amazing quantum vision which tells us that at ewvegment of time every quantum ‘particle’ is
‘instantaneously explor-ing’ every quantum nock araehny of the entire universe. One can only
wonder how such a ‘particle’, busily and instantarsdy spreading itself over the entire
universe, actually gets time to come back to itselfo speak and be a ‘particle’!

Figure 11 is taken from Stephen Hawking and Leomdloldinow’s bookThe Grand Design:
New Answers to the Ultimate Questions of infevhich they also use the Feynman ‘sum over
paths’ approach:

Feynman realized ... that particles take every pésgiath connecting ... points. This, Feynman
asserted, is what makes quantum physics different Newtonian physics. The situation at both
slits matters because, rather than following alsindigfinite path, particles take every path, and
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they take them all simultaneously! That sounds ldagence fiction, but it isn’'t. Feynman
formulated a mathematical expression - the Feynsoam over histories - that reflects this idea
and reproduces all the laws of quantum physicsFdégnman's theory the mathematics and
physical picture are different from that of thegimal formulation of quantum physics, but the
predictions are the same. In the double-slit expent Feynman's ideas mean the particles take
paths that go through only one slit or only theeotlpaths that thread through the first slit, back
out through the second slit, and then through tts¢ &gain; paths that visit the restaurant that
serves that great curried shrimp, and then cirgfgtdr a few time before heading home; even
paths that go across the universe and back. Thiseynman’s view explains how the particle
acquires information about which slits are opéfi...

Figure 11

This description appears to imply that if it is pdade to formulate a mathematical expression to
describe the process of reality which appears mragene our everyday notions then although it
“sounds like science fiction ... it isn’t.” In thisase H & M are referring to the Feynman sum
over histories equation, which Cox wrote out oragkboard during his lecture (figure 12). This

is the equation which, according to H & M & C & iikdicates that quantum patrticles “take every
path, and they take them all simultaneously!”

Now a significant philosophical issue which aris¢ghis point is that, even if we accept for the
sake of argument that ‘quantum particles’ actualist, are such ‘particleseally and truly in
reality constantly and continuously and instantaneouslyetising an infinite number of “paths
that go across the universe and back?”

Such notions really require us to examine our matiof reality! At the moment | have a glass of
Chardonnay next to my computer. Is it really true reality that there are self-enclosed
independent self-contained ‘particles’ of the ‘Stdf reality making up my wine that are

constantly traversing every quantum Planck ungpzce at every moment of time? When | take
a sip am | really in reality imbibing quantum b#sd pieces which have just arrived back from
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the ‘Andromeda Galaxy?’ If you think | am being ob¢ here | suggest you go and listen to end
of Cox’s lecture:

ailjany

LS . : “(, .I'I-r-:] !I.ﬁ
4 .._,Lr-.i IJ::FH: PG;.C &.1"' Y

Figure 12

Quantum theory explains how the REAL world emerfyemn subatomic particles that explore
the universe, the entire universe, in an instant!

Does Cox mean to suggest that the subatomic pegtace UNREAL? Does he really know what
he is talking about? If we ask fphilosophical and conceptual coherence and clangyclearly
does not, for as Penrose has pointed out:

Undoubtedly the world is strange and unfamiliathat quantum level, but it is not unreal. How,
indeed, can real objects be constructed from um@astituents?

It is obvious that such a situation would not maemse. However, as we have seen when
discussing Dharmakirti, it makes perfect sense domething unreal to emerge from real
constituents. Indeed according to quantum cosmstidgie Smolin:

How something is, or what its state is, is an ibas It may be a useful illusion for some
purposes, but if we want to think fundamentally mvest not lose sight of the essential fact that
‘is’ is an illusion?®

But listening to Cox it seems that everything isAREtherereally are bits and pieces of reality
instantaneously zooming around the entire univatsery moment in time whilst also staying
put in order to constitute my glass of wine or thidion pounds worth of diamond he cradled in
his hand whilst informing his audience that eveitydd it was instantaneously flying around
exploring the entire universe! Furthermore, if gvequantum particle in existence is
instantaneously exploring every quantum cornereféntire universe it is absolutely amazing
that every sentient being does not telepathicatigvk everything there is to know about the
entire universe, including other sentient beingserfall every quantum particle of every sentient
being is instantaneously acquiring knowledge alewetything there is to know about the entire
universe at every moment of time!

Let us return to the issue of whether the entitreaginatively used to derive a physically
significant mathematical equation must automatydadl given the status of ‘elements of reality’,
to steal a term indicating real reality from Einste The imaginative moves made by James
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Clerk Maxwell to derive his hugely significant et¢joas of electromagnetism provide a
profound example. The following outline is takeanfr the bookThe Great Equations: The hunt
for cosmic beauty in numbeby Robert P. Crease. Maxwell explicitly set outuse ‘physical
analogies’ in order to derive his equations:

| shall use physical analogies to develop mathematiore suited to electrical science. Bear in
mind that these amnly analogies. If we do, we can think more clearly,vie will be neither too
distracted by the mathematics on the one hand{amostuck on the physical conceptions from
which these are borrowed on the otffer.

Maxwell was impressed with Michael Faraday’s ‘vaguel unmathematical’ idea of an electric
‘field’ consisting of ‘lines of force’ and set otb produce a rigorous mathematical account of
this ‘ethereal substané&through which the ‘mechanical phenomena’ of etenagnetic force
was supposed to be transmitted. Maxwell certaiolys@ered that his field was ‘real’ and his
vision of it has echoes of Cox’s cosmic intercoriedoess:

The vast interplanetary and interstellar region$ ma longer be regarded as waste places in the
universe, which the Creator has not seen fit tanith the symbols of the manifold order of His
kingdom. We shall find them to be already full bistwonderful medium; so full, that no human
power can remove it from the smallest portion oficgy or produce the slightest flaw in its
infinite continuity. It extends unbroken from sti&@r star; and when a molecule of hydrogen
vibrates in the dog-star, the medium receivesnguises of these vibrations; and after carrying
them in its immense bosom for three years, delitteesn in due course, regular order, and full
tale into the spectroscope of Mr. Huggins, at Tidde>*

Maxwell carried out his mathematical tour-de-foicea paper called ‘On Physical Lines of
Force’, written in 1861-62, and, as Crease saysdiittains one of the greatest uses of analogy in
the history of science.” The source of Maxwell'salgy was an observation by another
physicist that a magnetic field could be thoughtasfbeing made up of points each of which
could be thought of as a “tiny spinning ‘moleculartex™>% Crease writes of Maxwell’s image:

Let's say a magnetic field consists of such rotataells’, as he calls them, whose axes are along
magnetic lines of force as if threaded on a strihg;stronger the field, the more rapidly the cells
spin. But Maxwell knows it is mechanically impodsilto have cells on neighboring strings spin
the same way - clockwise, let's say - for thoseoar string would rub the wrong way against
those in the next. Maxwell rescues the picture $guming that the space in between is filled
with something similar to what engineers call ‘idieels’ - smaller beads, in contact with the
cells, that rotate counterclockwise, permitting tiedls to rotate clockwise. These beads stay in
place when the neighboring cells are rotating atséime speed, but changes in the speeds of the
vortices cause the beads to move in a line, andatepassed from one cell to anotffer.

This ‘mechanical’ analogy enabled Maxwell to ackiene of the most profound mathematical
achievements in the history of science, in manpeets setting the stage for the subsequent
emphasis on mathematical formulism within physics;

He was under no illusion that he had created aif@ct representation, of electromagnetism. All
he wanted to claim was that this strange modeldidtever electrical and magnetic phenomena
did, and thus that its mathematics would also viorkhem?>*
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Figure 13 — Maxwell’'s mechanical analogy

Subsequently it turned out that the notion cluastantialfield, which Maxwell conceived of as
being really real ‘out there’ in reality, did nobrcespond to an actually independently existing
‘element of reality.” The mathematical equationsivd from Maxwell’s work with beautiful
precision to describe and predict the regularittdsshuman experience, but none of the
mechanisms and entities used in the derivatiorafigtuieally’ exist as independent and inherent
bits and pieces of reality. All that ‘seems’ to beal’ is the mathematics and the experiences
upon which the mathematics is based. No wondesipisy Max Tegmark has gone so far as to
suggest that ultimate reality is mathematics! Utioately, however, this view lacks experience.

There is another significant episode in the devalemt of quantum theory which is relevant in
the context of relationship between models of tgaind reality as we might think it really is.
This is the polarisation of viewpoints between $dmger and Heisenberg:

Heisenberg understood that Einstein and Schrodwgeted ‘to return to the reality concept of
classical physics or, to use a more general piplosoterm, to the ontology of materialism.’
The belief in ‘an objective real world whose smstllparts exist objectively in the same sense as
stones and trees exist, indepen-dently of whetheobwe observe them’, was for Heisenberg a
throw-back to ‘simplistic materialist views thatepailed in the natural sciences of the nineteenth

century’®®

We have already noted Heisenberg's rejection of &mg of naive realism concerning
elementary ‘particles.” Although Schroédinger’'s veint was not quite as crudely rooted in
materialism as Heisenberg perhaps presented itdithewant to think of his equation as
representing something ‘physically’ and indepeniyeeiistent, suggesting that it might be
“intimately connected to the cloud like distributiof electric charge as it travelled through
space.®® Heisenberg, on the other hand, emphasised the:
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...Subjective element in atomic events, since thesom@ag device has been constructed by the
observer, and we have to remember that what werngbss not nature in itself, but nature
exposed to our method of questionifig.

Heisenberg’s ‘matrix mechanics,’ therefore bringshte fore a kind of discontinuous spontaneity
within the interdependent matrix of observer andesbed which did not necessarily entail the
necessity for a deeper substantiality.

Both Schrédinger and Heisenberg were thoroughlyiomed of the correctness of the truth of
their respective positions; each considered theit flepresentation in some sense captured the
structure of reality as it really is. Because of tlack of visualisation’ in matrix mechanics
Schro-dinger felt ‘repelled’ by Heisenberg’s vieMeisenberg, on the other hand told Wolfgang
Pauli:

What Schrodinger writes about the visualizabilifyhcs theory is probably not quite right,” in
other words its crap:

How remarkable, then, that eventually Schrédingemadnstrated that these two ways of
conceiving the quantum realm are mathematicallyivedgent, or are different mathematical
formulations of the ‘same’ underlying process ddlitg! Although this discovery did not give

the final honours to either of the two quantum pecsives, it did indicate the essential
correctness of Heisenberg's view that any physibabry describes ‘nature exposed to our
method of questioning.’

Heisenberg’s insight prefigured the metaphysicalitm advanced by Hawking and Mlodinow
in their recent booKhe Grand Design

Model-dependent realism short circuits all thisuangnt and discussion between the realist and
anti-realist schools of thought. According to medependent realism, it is pointless to ask
whether a model is real, only whether it agree$ wibservation. If there are two models that
both agree with observation ... then one cannot lsalydne is more real than another. One can
use whichever model is more convenient in the Sinainder consideratiofl.

In Hawking and Mlodinow’s discussion the terms figa and ‘anti-realist’ are used quite
loosely for, in fact, model-dependent realism neagly will have to impute unreality to models,
such as the existence of ultimate little ballsroétter’ which have been shown to be non-existent
by experiment. And, on the other hand, a ‘provialbreality would have to be accorded to those
models which are in accord with observations. Hagkind Mlodinow point out that:

... Situations in which ... very different theories ately describe the same phenomenon - are
consistent with model-dependent realism. Each themn describe and explain certain
properties and neither theory can be said to berbet more real than the other. Regarding the
laws that govern the universe what we can sayiss tihere seems to be no single mathematical
model or theory that can describe every aspedteftiniverse.
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It seems, then, that unadulterated really ‘readlitg so to speak is forever beyond conceptual
reach. It is, as Bernard d’Espagnat puts it, aédeieality,** a reality which reveals aspects of
its nature through different ‘measuring’ interaasowith conceptual systems of consciousness
but never reveals its full nature to conceptualarathnding.

Hawking and Mlodinow, however, do present a spedtacaccount of the nature, functioning
and development of what we take to be ‘reality’ e¥ldescribe the fact that in the double slit
experiment when ‘which way information is colledie information which tells the
experimenters which path any apparent ‘particle &parently traveled, the interference pattern
disappearsa result which shows that conscious interventios hadetermining effect on the
experimental outcomeThey present their conclusion is as follows:

Quantum physics tells us that no matter how thdnoogr observation of the present, the
(unobserved) past, like the future, is indefiniel &xists only as a spectrum of possibilities. The
universe, according to quantum physics, has ndespagt, or history. The fact that the past takes
no definite form means that observations you maka system in the present affect its ffast.

And they press the point home with a descriptiothefWheeler cosmic delayed choice double-
slit thought experiment which indicates that obagon has a backwards in time quantum
effect, an experiment which was subsequently peror on a terrestrial scale by Zeilinger and
his team. H & M conclude:

...the universe doesn’t have just a single histony, dvery possible history, each with its own
probability; and our observations of its curreratstaffect its past and determine the different
histories of the universe, just as the observatmfnthe particles in the double-slit experiment
affect the particles’ past.

And so we come to the astonishing proposal. Frartitheless point of creation a spontaneous
universal creative act projects all possible futuneto a universal possibility or potentiality
space. At the point of creation everything thadgaoly can happen becomes potential, so at the
point of creation all possible future historiestbé universe come into being as potentialities,
although not yet experienced realities:

In this view, the universe appeared spontaneosgdyting off in every possible way. Most of
these correspond to other universes .... Some people a great mystery of this idea,
sometimes called the multiverse concept, but thesgust different expressions of the Feynman
sum over historie&’

Clearly the H-M-TOE (Hawking-Mlodinow Theory of Emghing) corresponds in a fashion to
the multiverse scenario, except that the usualiventte vision claims that, as in the title of Cox
& Forshaw’s book, ‘everything that can happen dbappen’, whereas in the H-M-TOE all
possibilities are projected as potentialities ithte future, the spontaneous creative burst creating
the multiverse of possible worlds.

A hugely significant feature of the H-M-TOE pretaion is the fact that the ‘observers are part
of the systenf® and whereas in the usual multiverse scenariomiey-worlds theory, helpless
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observers are haplessly and unknowingly rent asund®cupy an exponentially increasing vast
number of new ‘parallel worlds,’ in the H-M-TOE asers have serious work to do:

The histories that contribute to the Feynman sum'tdoave an independent existence, but
depend on what is being measured. We create fibioour observations, rather than history
creating ug®

In other words the observers, or what Wheeler ddldserver-participants,” are able to weed
out possible universes, and thereby select thosehwiemain in the possibility mix, even
backwards in time. Thus one of the central chapteiithe Grand Desigis entitled ‘Choosing
Our Universe’:

The idea that the universe does not have a unifaereer-independent history might seem to
conflict with certain facts that we know. Theregimi be one history in which the moon is made
of Roquefort cheese. But we have observed thainiben is not made of cheese, which is bad
news for mice. Hence histories in which the mo®miade of cheese do not contribute to the
current state of our universe, though they mighttidoute to others. This might sound like
science fiction but it isnt!

It is quite clear that we are being told that thason why the moon is not made of Roquefort
cheese is because the observer participants ofp#riscular universe have observed that the
moon is not made of cheese. The observations madieebobserver-participants have filtered
out, backwards in timethe possibility of a cheese moon and also, atsdmme time, have
determined the possibilities that are projected the future. And, as Hawking and Mlodinow
say, this is not science fiction (although | sesigudoubt whether there really was ever, in any
universe, the possibility of the moon being madecloéese; might it be possible to push the
metaphors of popular science towards the realnmapdssibility?).
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