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Preface & Acknowledgements
Two days ago I sat down to write this preface and this is what I wrote then:
As I sit down to write this preface I have on my table a book just published, and
delivered to me this morning, called The Heart of the Universe. A core pers-
pective of this short work by the Buddhist scholar Mu Soeng is the intercon-
nection between modern quantum physics and Buddhist philosophy:

In the paradigm of quantum physics there is ceaseless change at the core
of the universe; in the paradigm of Mahayana wisdom too there is cease-
less change at the core of consciousness and the universe.1

Mu Soeng also writes that:

In experiments subatomic particles showed the same paradoxical nature
as light, manifesting as either particles or waves depending on how the
experiment was set up. Quantum physicists, confronting the mysteries of
the universe, were left with language that evokes Zen Koans: the sound
of a quark, the shape of a resonance, the nature of strangeness!2

And by some kind of strange resonance, in the week that I finally put the final
touches to a research project that has been the central focus of my life for the last
ten years, I came across another recently published work, From Eternity to Here,
by Sean Carroll, who is described in the front inside flap of the dust jacket as one
of the ‘leading theoretical physicists of his generation,’ which confidently asserts
that the mysteries of quantum mechanics should not be taken to:

…offer an excuse to believe whatever you want. In particular, quantum
mechanics doesn’t mean you can change reality by thinking about it, or
that modern physics has rediscovered ancient Buddhist wisdom.3

And in the amplificatory footnote to this stern admonishment Carroll writes:

This is not to say that the ancient Buddhists were not wise, but their
wisdom was not based upon the failure of classical determination at
atomic scales, nor did they anticipate modern physics in any meaningful
way, other than the inevitable random similarities of word choice when
talking about grand cosmic concepts.4

So at the beginning of 2010 we have two books published by experts in their field,
the first being that of Buddhist philosophy and the second quantum and
relativistic physics, which come to diametrically opposed conclusions regarding
the significance of the frequently noted apparent parallels and connections
between Buddhist philosophy and quantum physics. Is there any way of adju-
dicating the issue?

Today, two days later, I walked into the bookshop where I frequently have
an afternoon coffee and found a friend of mine perusing yet another salient
publication: Decoding Reality by Vlatko Vedral. Vedral is Professor of
Quantum Information Theory at the Universities of Oxford and Singapore so



9

his credentials should be certainly up to caliber of Carroll’s, and according to
Vedral’s understanding of quantum theory:

Quantum physics is indeed very much in agreement with
Buddhistic emptiness.5

Emptiness, or shunyata, is the Buddhist concept of a fundamental non-
substantial ‘empty’ ground of potentiality which gives rise to the multi-
tudinous productions within dualistic experience through the operation of a
primordial activity of cognition. And this is the kind of vision of the process
of reality which Vedral considers is necessitated by the evidence of quantum
theory:

The Universe starts empty but potentially with a huge amount of
information. The first key event is the first act of symmetry
breaking…6

It is a very encouraging that a physicist of Professor Vedral’s stature articu-
lates as his quantum conclusion one of the core perspectives of my book.
Vedral’s conclusions also clearly lend support to Mu Soeng’s perspective. So
why is Carroll so sure that quantum theory has absolutely nothing to do with
Buddhist insights? Carroll’s brazen certainty seems rather incongruous in
the face of Vedral’s equally authoritative opinion!

The reasons offered by Carroll for rejection of the connections perceived
by Mu Soeng (of course Carroll could not have known about Mu Soeng’s
book when he made his claim, it just happens to be coincidental that both
works came into my purview as I was wrapping up my own research pro-
ject), as well as quite a few others, are, firstly, the fact, or rather what Carroll
assumes as a fact, that Buddhist philosophers did not have a ‘classical’
atomic theory which failed in the first place, and secondly, Carroll’s dubious
belief that when anyone contemplates the mysteries of the universe and
begins to talk ‘about grand cosmic concepts’ there is an inevitability that
‘random similarities of word choice’ with modern physics will occur.

However, contrary to Carroll’s ill informed observation, Buddhist philo-
sophy two thousand years ago did have an atomistic perspective upon the
ultimate nature of reality: the Sarvastivada analysis of the process of reality;
this is pointed out in Mu Soeng work. I would feel quite confident in placing
a bet that Carroll actually knows nothing of the astonishingly prescient
analyses of the functioning of reality contained in the Yogachara-
Chittamatra and Madhyamaka schools of Mahayana Buddhist philosophy.

Yet at the same time it must be said that the Sarvastivada view of the
atomic nature of reality did not fail for the same reasons as the ‘classical’
atomic theory of modern physics failed. The Buddhist philosophers who re-
jected the Sarvastivada view of reality did not conduct experimental investi-
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gations into the innermost structure of external materiality by firing tiny
quantum particles (alpha particles) at gold sheets (as Rutherford did), or
conducting mind-bendingly precise split-beam experiments (as many modern
quantum physicists have done), or building hugely expensive Large Hadron
Colliders.

What they did was use rigorous philosophical reasoning and they also
employed dramatic meditation techniques in order to explore the nature of
the reality of their own minds. They did this because of their complete con-
fidence in their knowledge that the ultimate nature of the process of reality
was of the nature of Mind, not Matter. This fundamental knowledge has now,
contrary to Carroll’s somewhat arrogant Western ‘scientific’ smug disbelief,
been validated by modern quantum physics (although many physicists are
simply not willing to accept the clear implications of their own
investigations).

According to Carroll, and others of this culturally egocentric point of
view, any statement which appears to be saying something similar, or even
perhaps the same, as something asserted by modern physics cannot actually
be saying the same thing; it must be due to some kind of random grasping
after ‘grand cosmic words’ on the part of less sophisticated minds. I had a
very similar response, much to my dismay, from a physicist I have great res-
pect for and was communicating with regarding my research. With refer-
ence to the issue of the relationship between ‘classical’ and quantum
manifestations of reality, a quantum conundrum which I consider to be
thoroughly elucidated by the Buddhist Madhyamaka metaphysical pre-
sentation of the ‘two truths,’ Professor Henry Stapp emailed me:

How thorough can it have been on elucidating this issue before it
possessed the details of classical physics (f=ma…) … or quantum
physics. Because of the lack of available-to-human-beings words
and concepts, any description back then must be vague and
mystical…a mere groping…7

In this observation Professor Stapp makes the assumption that the empirical
data, together with its theoretical interpretations, gained by science since the
late sixteenth/early seventeenth century, including the quantum era, is
required to come to the philosophical conclusion that the world described by
‘classical’ science is actually an ‘illusion.’ (Buddhist terminology uses the
term ‘illusion-like’ to indicate that what Buddhist philosophy refers to as the
‘conventional’ realm, which corresponds to the ‘classical’ world of physics,
does not exist ‘as it appears to’). Worse still, there seems to be an impli-
cation that the philosophical and conceptual abilities of these Buddhist think-
ers are not up to the task, being far too ‘vague and mystical.’
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According to Stapp, then, the ‘mystical’ philosophy of Buddhist philoso-
phers could not be anything other that a ‘mere groping’, and according to
Carroll they would only be capable of coming up with ‘inevitable random
similarities of word choice.’ The problem with such a remarkably patronis-
ing attitude, however, is that it is clearly refuted by the precision, detail and
extent of the parallels and interconnections demonstrated within this current
work.

The following comes from the eleventh century ‘Book of Kadam’:
Now I shall cast to the winds concepts of solid objects with
mass8.

And:
This world of deceptive conventions is a lie; …
Since these manifestations without existence are devoid of core …
All things are but mere appearances …
Even should the entire world surround me
And argue against me, claiming that phenomena are real,
I … would find them the greater laughingstock.9

Here the Buddhist pundit Dromtonpa vigorously proclaims that external,
independent, self-powered, ‘real,’ by which he means independent of mind,
solid and inherently massive objects do not ultimately exist in the way that
they appear to. In other words the eleventh century Buddhist thinkers had
figured out that the very impressive and imposing illusion of a completely
independent ‘material’ reality, an apparently external to consciousness struc-
ture of ‘matter’ which has its own internal ‘solid’ ‘mass’ was ‘devoid of
core’ and devoid of independent internal mass.

This completely counter-intuitive, and from the perspective of everyday
experience clearly insane, claim has now been completely vindicated by
modern physics. As Nobel Prize winner Professor Frank Wilczek writes in
his wonderful book The Lightness of Being:

Matter is not what it appears to be. … The mass of ordinary
matter is the embodied energy of more basic building blocks,
themselves lacking mass.10

And in his essay for the recent collection of cutting edge quantum physics
essays Science and Ultimate Reality Professor Anton Zeilinger refers to the
pre-quantum viewpoint as involving ‘the obviously wrong notion of a reality
independent of us.’11 The physicist that this collection of essays was in cele-
bration of, Professor John Wheeler, who was an inspiration for some of the
most significant physicists of the twentieth century, stated that the evidence
of quantum physics indicates that the Universe is ‘self-synthesized’ through
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the perceptual activities of the ‘observer participants of all times and all
places,’12 a view which clearly sits well with the core Mahayana Buddhist
psycho-metaphysical claim that the material environment is a collective con-
struction created by the collective karma, or intentional actions, of all sen-
tient beings inhabiting the Universe.

Once the astonishing detail and precision of the interconnections between
modern physics, especially quantum physics, and the extraordinary insights
of Buddhist philosophy, are appreciated, the claim that nothing other than
vague random word similarities are at work seems nothing other than short-
sighted and ill-informed prejudice.

Whilst there are some significant works dealing with the specific area of
quantum physics and Buddhism – the works of B. Alan Wallace and Victor
Mansfield are significant in this arena, there is to my knowledge, and I have
spent ten years investigating the terrain, nothing as detailed, rigorous and
comprehensive as this current work. My intention was to leave no doubt that,
by fully comprehending the Quantum Mind-Only metaphysical perspective
which derives from the interface of quantum physics and Buddhist philo-
sophy; it is possible to also fully comprehend the nature and functioning of
the process of reality.

When I began this project there were very few works dealing with the
subject of quantum physics and Buddhism, although there was significant
interest in quantum theory and various ‘mystical’ worldviews, an interest
which generated a great deal of animosity in hardened scientific-materialist
enclaves. This interest and research in the ‘mystical’ dimensions of quantum
theory, a viewpoint which has vociferous opponents, has been dubbed
‘quantum mysticism.’ The first chapter of this book briefly overviews this
area. The significant works devoted to science and Buddhism in particular
were those by B. Alan Wallace (Choosing Reality) and Matthieu Ricard and
Trinh Xuan Thuan (The Quantum and the Lotus). During the research and
writing of this book, however, interest and publications in this arena have
increased significantly.

When I registered the domain name www.quantumbuddhism.com a
google search on the term ‘quantum Buddhism’ would not have produced a
great many significant hits. Shortly after registration of this domain and the
setting up of my site, however, the number of sites purporting to deal in some
way with this topic seemed to increase dramatically. Very few of these sites,
however, seem to offer any new deep insights which would really justify the
appellation quantum Buddhism.

It was always my intention to firstly offer new, detailed and profound
insights and elucidations in the research into parallels, interconnections and
mutually reinforcing perspectives of quantum physics and Buddhist philo-
sophy, and secondly, to do so with a manner of exposition approaching the
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philosophical beauty of the Madhyamaka, the central philosophy of Maha-
yana Buddhism, as T.R.V. Murti calls it.

I have done my best, with the help of my indefatigable friend and editor
Erik Scothron who has on occasion resorted to wrathful means to make me
rewrite sections which weariness would otherwise have had me leave not
fully fashioned. How successful I have been in approaching the philosophical
beauty of the Madhyamaka (in chapters such as Quantum Emptiness for
instance), of course, I can only let the reader judge.

I am confident, however, that this work does contain profound and
significant insights which go beyond those already researched and proposed
elsewhere. Some of the insights unique to this work are (the chapters within
which the insights are dealt with are indicated):

 How quantum physics shows that ‘emptiness’ (shunyata), conceived
of as ‘hovering between existence and non-existence’ is essential for
the functioning of reality. (Why the Quantum?)

 An explanation of the structural homomorphism between the Mind-
Only three-natures analysis of the process of reality and the ‘collapse
of the wavefunction’. (Illusion or Reality?)

 A thorough analysis of the ontological implications of the phen-
omenon of superposition, as exemplified in split beam experiments,
which shows the identity of the state of superposition with the
Madhyamaka existential tetralemma of extremes – neither existent,
nor non-existent, nor both nor neither. (Quantum Emptiness).

 How the Buddhist Yogachara account of the functioning of reality,
combined with the quantum insights of David Bohm, John Wheeler,
Henry Stapp, Wojciech Zurek (quantum Darwinism) and others pro-
vides an account of the origin of the probabilities within wave-
functions. (Quantum Karma)

 How the Quantum Mind-Only account of the functioning of reality
explains how the ‘many-worlds’ of the mental continuums of all
sentient beings are ‘unfolded’ from the ‘implicate’ ground cons-
ciousness (alayavijnana) of the quantum universal wavefunction and
then subsequently new potentialities for future life experiences are
‘enfolded’ to be activated in the future lifetimes of the countless
mental continuums of sentient beings within the universal process of
reality. (Many Worlds of Illusion).

 How a Quantum Mind-Only analysis of the structure of the
Schrödinger wave equation can elucidate the process of quantum
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evolution within the evo-devo (evolutionary-development) Universe.
(Many Worlds of Illusion)

 A Quantum Mind-Only account, based on the Extended Everett
Concept of Michael Mensky together with the work of Stapp, of the
scope and process of ‘free will.’ (Choosing Reality)

 How the ‘collapse’ of the wavefunction indicates that the process of
reality is actually a process of Universal Self-Perception. The ground
of the Universe is an infinite pool of potentiality and awareness, or
empty-cognizance, which must create the infinite illusions within the
dualistic experiential realm because of its fundamental nature of
awareness. This gives rise to the two ‘illusions’ of ‘selfhood’ – the
personal ‘self’ and the imputation of a ‘self’ in phenomena. (Self-
Perceiving Universe)

 How the Jonang Other-Emptiness teachings are replete with indi-
cations that the Buddhist philosophers were aware that the nature of
‘unobserved’ reality should be conceived of as a ‘matrix’ of potent-
iality in the same way that Max Planck asserted that ‘Mind is the
Matrix of Matter’. (Quantum Luminous Heart of the Empty Wave of
Reality)

 Buddhas do not collapse wavefunctions! (Quantum Luminous Heart
of the Empty Wave of Reality)

The above sketches of some of the significant insights in this book are not
exhaustive, but should give a flavor of what is to come for the reader willing
to make a little effort, for it must be said that this is not an easy, intellect-
ually sanitised work. But then, if you want to know how and why the
Universe functions it would surely make sense that some kind of effort
would be required!

As previously mentioned I owe a great debt of gratitude to fellow
quantum-minded Buddhist philosopher Erik Scothron. Erik and I met when I
was in the initial stages of my research and had written several prototype
chapters. Erik, having grasped my perspective and intentions in conver-
sations, patiently read them and came back with suggestions for improving
readability, and subsequently was vital in developing the book through
various stages with many insightful suggestions as to how to improve
readability and content. He has been my companion and front-line editor
throughout the arduous process of trying to make a difficult, extraordinary
and important topic - the fact that reality is nothing like we ordinarily take it
to be and, furthermore, the Buddhist philosophers knew the metaphysical
details of the quantum ‘illusion-like’ nature of reality at least two thousand
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years ago – understandable and approachable, whilst not ‘dumbing-down’
the content to the extent that detail and precision is lost.

I am also grateful for the encouragement that Professor Henry Stapp
offered when I initially contacted him and he read chapters Quantum Karma
andMany Worlds of Illusion. However, although he initially said that I did ‘a
great service to humanity in showing the parallels’ between the two areas of
thought, when he later discovered the extent of my claims regarding the
achievements of Buddhist philosophers he then vehemently disagreed, as I
have already indicated.

The Tibetan translator and Buddhist teacher Karl Brunnhölzl, author of
the wonderful The Center of the Sunlit Sky: Madhyamaka in the Kagyü
Tradition (2004), also contributed to my work by reading, and approving, the
chapters which use his translations and introductions: Luminous Heart: The
Third Karmapa on Consciousness, Wisdom and Buddha Nature (2009) and
In Praise of Dharmadhatu (2007).

The controversial biologist Rupert Sheldrake read sections of chapters
dealing with quantum evolution in connection with his ideas of morpho-
genesis and was also encouraging. Also Ajhan Amaro read a chapter and
made useful comments.

Finally I must thank my friends and associates who have provided help,
succor, encouragement and intellectual inspiration along the way: my
Dharma friends Daniel Davide (assistant editor), Gavin Lee and David
Glendining of the Forest Sangha Group, Deborah Woolf and Phil Tucker of
the Anahata Health Clinic in Brighton, transhumanist philosopher Dave
Pierce for many intriguing discussions over coffee, Tony Hobbs who supp-
lied a place of refuge in his internet café for a while when the going was
tough, Steve Howard who helped in lean times and Chris MacLachlan who
proved to be an invigorating intellectual sparing partner. Finally I would like
to thank from the depths of my heart-mind all the amazing practitioners and
teachers of the Dharma, the truth concerning the nature of reality and the
correct way to conduct oneself within its grip. Within this category I must
mention the Ajahn Sumedho, who lit up the room within which the religious
studies group met at Sussex University with his great-hearted wisdom and
mirth twenty-five years ago, and the inspirational presence and practice of
the monks and nuns of Chithurst monastery.
Note concerning quotes: I wrote these chapters, sometimes initially as
essays, over ten years in various versions. Because of this various quotes we-
re used in different combinations. As the book took on its final shape it beca-
me clear that some quotes are repeated across chapters as they are contrasted
with other quotes. Because the juxtaposition of quotes is an essential part of
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the elucidation of the terrain I have left the repetition in. I beg the reader’s
indulgence in my reluctance to prune away the repetition.
Note concerning the phase ‘collapse of the wavefunction’: This term is
used extensively as indicating whatever ‘happens’ ‘physically’ – using this
term to indicate the ultimate nature of the process of reality (which is not a
matter of ‘matter’) – in correspondence to the physically implied movement
from quantum multiple potentiality to an experienced actuality.
Website: www.quantumbuddhism.com
Facebook forum:
http://www.facebook.com/group.php?gid=185195343194
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Nothing exposes the perplexity at the heart of physics more starkly
than certain preposterous claims a few outspoken physicists are
making concerning how the world really works. If we take these
claims at face value, the stories physicists tell resemble the tales of
mystics and madmen.13

- Nick Herbert

… physicists are not the only people who view the world this way.
They are only the newest members of a sizable group; most Hindus
and Buddhists also hold similar views.14

- Gary Zukav

To a Mahayana Buddhist exposed to Nagarjuna’s thought, there is an
unmistakable resonance between the notion of emptiness and the
new physics. If on the quantum level, matter is revealed to be less
solid and definable than it appears, then it seems to me that science
is coming closer to the Buddhist contemplative insights of emptiness
and interdependence.15

- Dalai Lama

The doctrine that the world is made up of objects whose existence is
independent of human consciousness turns out to be in conflict with
quantum mechanics and with facts established by experiment. 16

- Bernard d’Espagnat

For a parallel to the lesson of atomic theory regarding the limited
applicability of such customary idealisations we must in fact
turn … even to that kind of epistemological problems with which
already thinkers like Buddha and Lao Tzu have been confronted,
when trying to harmonize our position as spectators and actors in
the great drama of existence.17

- Niels Bohr
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The fact that quantum physics is mysterious has been regularly endorsed by
a good few physicists in recent years. The subject of the physical and philo-
sophical implications of the theories of modern physics, quantum physics in
particular, has captured the imagination of a considerable audience and the
popular science sections of major bookstores are replete with expositions
expounding the marvels and perplexities of quantum theory, many written by
quantum physicists eager to boggle the minds of their readers. Quantum
entities are said to be waves and particles at the same time, they do not exist
fully until they are observed, they can be in two places at the same time, and
they can hover between existence and non-existence. These are a few of the
bizarre properties that appear to lie at the heart of the quantum realm.

In just about all of these current expositions you can find somewhere an
observation similar to Nick Herbert’s indication that the ideas of quantum
physics conjure up a scenario worthy of ‘tales of mystics and madmen’.
Some physicists who rely on the theory for their work do not feel comfort-
able with it. The quantum gravity theorist Lee Smolin, for instance, says of
the Uncertainty Principle, which states that it is not possible to know a
quantum particle’s precise position and momentum at the same time, that:

…the mind rebels: it is hard to work one’s way through to the
logical consequences of a principle like the uncertainty principle
when one’s first response is simply to disbelieve it. I myself do
not really believe it, and I do not think that I am the only physicist
who feels this way. But I persist in using it because it is a necess-
ary part of the only theory I know that explains the main observed
facts about atoms, molecules and elementary particles.18

Another physicist, Jim Al-Khalili, tells his readers that: ‘You are not meant
to be comfortable with the conclusions of quantum physics’.19 Sir Roger
Penrose, who was knighted for his contributions to modern physics, suggests
that quantum theory is a ‘strange and, in many ways, philosophically unsatis-
fying view of a world.’20 In fact Penrose continuously reiterates that he finds
quantum theory completely unsatisfying, despite its remarkable precision:

Taken at its face value, the theory seems to lead to a philosophical
standpoint that many (including myself) find deeply unsatisfying.
At best, and taking its descriptions at their most literal, it provides
us with a very strange view of the world indeed. At worst, and
taking literally the proclamations of some of its most famous
protagonists, it provides us with no view of the world at all.21

Penrose is so dissatisfied with quantum theory that he vigorously maintains
that it must be incomplete and is apparently still anticipating a new revo-
lution in physics; in the September 2009 issue of Discover magazine he
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suggested that ‘the human brain—and the universe itself—must function
according to some theory we haven’t yet discovered’.22

The view that quantum theory must be incomplete was shared by Einstein,
who played a vital role in the development of the theory but famously
rebelled against the probabilistic nature of the theory with the observation
that ‘God does not play dice’. Einstein engaged in an intense dialogue with
Niels Bohr, another of the founders of the theory, to try and convince him
that quantum theory was incomplete.

Bohr was one of the proponents of the Copenhagen interpretation of the
theory; a rather ambiguous interpretation of the quantum evidence that
implies that the entities and attributes of quantum theory can not be cons-
idered to be really ‘real’ in their own right; instead they should be treated as
convenient conceptual devices that enable physicists to describe the out-
comes of their experiments. Science writer Jim Baggott describes the Copen-
hagen view:

Although we may speak of electron spin, velocity, orbital angular
momentum, and so on, these are properties we have assigned to an
electron for convenience-each property becomes ‘real’ only when
the electron interacts with an instrument specifically designed to
reveal that property.23

So at the early stages of the development of quantum theory the nature of
reality was thrown into question, for at the quantum level it seems that
apparently fundamental aspects of reality did not completely own their own
natures so to speak. Instead it seems that what quantum entities seem to be
depends on how they are looked at!

Einstein, however, could not accept a view which threw away the notion
of a really existing external reality, a reality that could be uncovered and
described by the ‘physical’ concepts of science. Einstein lost the debate and
there is still no complete consensus concerning the nature of the ‘really real’
reality that lies beyond the mathematical theory.

Quantum physics attributes the fundamental description of unobserved
reality to a mathematical realm of potential existence; for each possibility
within the realm of potentiality the mathematical ‘formulism’, or description,
assigns a probability that it will come into existence when the system in
question is ‘measured’. The mathematical description of potential existence
is called a ‘wavefunction’, but as the physicist and popular science writer
Michio Kaku indicates, ‘no one knows what is doing the waving.’24 Gary
Zukav concurred with this evaluation, in his popular book The Dancing Wu
Li Masters he pondered:
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Is it possible for a physicist to predict something, calculate
equations which describe it, and still not know what he is talking
about?25

As we shall quickly see the answer seems to be yes!
Quantum physicist Nick Herbert, in his book Quantum Reality, gives

one of his chapters the title ‘Physicists Losing Their Grip’. At the head of
the chapter he quotes two other physicists, Bryce DeWitt and Neill Graham:

No development of modern science has had more profound impact
on human thinking than the advent of quantum theory. Wrenched
out of centuries-old thought patterns, physicists of a century ago
found themselves compelled to embrace a new metaphysics. The
distress which this reorientation caused continues to the present
day. Basically physicists have suffered a severe loss: their hold on
reality.26

Herbert concurs and he calls the fact that physicists have lost their grip ‘one
of the best-kept secrets of science’27. The physicists Bruce Rosenblum and
Fred Kuttner, in their important book Quantum Enigma: Physics encounters
consciousness, have made a similar observation regarding the far reaching
implications of quantum theory:

…we suspect that something beyond ordinary physics awaits
discovery. Not all physicists would agree. Many would like to
dismiss the enigma, our ‘skeleton in the closet’28

This quantum ‘skeleton in the closet’, which consists of the fact that physics
seems to have ‘encountered consciousness’, has caused much consternation
and dispute within the physics community, many physicists seem desperate
to find any other interpretation for the evidence.

Lee Smolin tells us that:

I have worked on projects in quantum gravity where everything
went smoothly until the collaborators discovered one day over
dinner that we had radically different understandings of the
meaning of quantum theory. Everything went smoothly again
after we had calmed down and realised that how we thought about
the theory had no effect on the calculations we were doing.29

He adds the following observation for emphasis:

It is true that there is only one mathematical formulism of quantum
theory. So physicists have no problem in going ahead and using
the theory even though they do not agree about what it means.30
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And this lack of consensus concerning the nature of reality at the quantum
level is by no means a recent state of affairs in the history of quantum theory:

The founders of quantum theory, such as Einstein, Bohr,
Heisenberg and Schrödinger did not agree …There is now no more
agreement about what quantum theory really means…31

This is an astonishing situation. The founding ‘fathers’ of quantum theory
were in disagreement concerning the implications of the mathematical
calculations that they were using and this uncertainty about the meaning and
implications for our understanding of the material world echoes down to the
present day. All the gadgets of the modern world, radios, televisions, cd-
players, computers, scanners, printers, iPods, the list is endless, all depend on
our knowledge of the functioning of the quantum realm and yet the founding
fathers of quantum physics, and their descendents, were, and still are,
completely in the dark as to what really is going on beyond the probabilistic
predictive mathematics; they certainly do not know what ‘exists’ at the
quantum level. Quantum physicists are still not in agreement about what it
all means.

In a recent book Quantum Paradoxes (2005) quantum physicists Yakir
Aharanov and Daniel Rohrlich refer to a remark made by the charismatic
physicist Richard Feynman that once Einstein’s theory of relativity was
made public it was not long until many people understood it; in contrast
Feynman suggested that nobody understood quantum physics:

…you get down a blind alley from which nobody escapes.
Nobody knows how it can be like that.32

Feynman made this observation in 1965; Aharanov and Rohrlich are writing
40 years later and, according to them, very little has changed in the
intervening years. They refer to a Woody Allen joke in which someone goes
to a psychiatrist to complain that his brother thought himself to be a chicken.
The psychiatrist suggests that the man should commit his brother to an
insane asylum; the man replies ‘Are you crazy we need the eggs!’ Aharanov
and Rohrlich observe that:

Quantum Mechanics is crazy – but we need the eggs!’33

When the ideas of quantum physics are viewed from the perspective of our
ingrained familiarity with the way that the everyday world appears to
function, quantum concepts appear to be completely insane; but they work!
So, as Jim Baggott in his book beyond measure says, quantum physics al-
ways leads back to philosophy.34 This is because after a century of contro-
versy concerning the implications of the theory there is still a great deal of
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perplexity, and even controversy, within the physics community concerning
the ontological status of quantum phenomena.

Quantum physics today is in the most extraordinary situation. To des-
cribe the current state of affairs starkly, but correctly, the truth seems to be
that there is not a physicist alive who knows what quantum physics is,
ultimately, a science of. Words and concepts such as ‘physical reality’,
‘matter’, and so on are routinely used, but when it comes to trying to find
out exactly what these refer to in substantial terms the task is frustrating.
No-one knows. As the maverick physicist David Bohm pointed out:

[Physicists] do use the ideas of fields and particles and so on, but
when you press them they must agree that they have no image
whatsoever what these things are and they have no content other
than the results of what they can calculate with their equations. 35

This depiction might seem to be a little extreme so it is probably wise to look
at what a few more physicists have to say on the matter. The celebrated
mathematical physicist Roger Penrose tells the following story:

I cannot resist quoting a remark that was made to me by Professor
Bob Wald, of the University of Chicago, at a dinner party some
years ago: If you really believe in quantum physics, then you can’t
take it seriously.36

Heisenberg, one of the founding fathers and the inventor of quantum
matrix mechanics, also lamented after dinner:

Can nature possibly be as absurd as it seems to us in these atomic
experiments?37

Aephraim M. Steinberg, writing in 2004, points out that:

For all of our apparent understanding of quantum mechanics, our
ability to calculate remarkable things using this theory, and the
regularity with which experiment has borne out these predictions,
at the turn of the twenty first century it seems as if there are as
many puzzles on the road to a true understanding of quantum
theory as there were at the start previous century.38

The level of dissent between physicists themselves can be startling. For
instance one no-nonsense determinedly materialist physicist, Victor Stenger,
confidently asserts that:

The most economical conclusion to be drawn from the complete
library of scientific data is that we are material beings composed
of atoms and molecules, ordered by the largely-chance processes
of self-organisation and evolution to become capable of the
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complex behavior associated with the notions of life and mind.
The data provide us with no reason to postulate undetectable vital
or spiritual, transcendent forces. Matter is sufficient to explain
everything discovered thus far by the most powerful scientific
instruments.39

The picture of reality that quite unmistakably underlies this depiction is that
of a definitely existing independent world of material particles, ‘atoms and
molecules’. This world is quite evidently supposed to be a really existing
structure of materiality which clubs together, so to speak, to produce the
‘complex behavior’ of ‘life and mind’. The picture is quite clear; it is the
naturalistic picture of the material world which generally underlies the
everyday life of most people. Stenger is adamant that ‘matter is sufficient to
explain everything’ so presumably he must know what ‘matter’ is.

Most physicists today, however, are much less confident about the matter
of matter. In fact the hugely expensive CERN Large Hadron Collider has
been commissioned in large part to search for the Higg’s boson, a quantum
entity which it is thought creates the appearance of ‘mass’, a physical
phenomenon which is responsible for the weightiness of matter. At the
moment the origin of a good deal the mass of the Universe is a mystery;
Noble prize winning physicist Frank Wilczek, for instance, says that:

Mass, a seemingly irreducible property of matter, and a byword for
its resistance to change and sluggishness, turns out to a harmon-
ious interplay of symmetry, uncertainty, and energy. Using these
concepts, and the algorithms they suggest, pure computation
outputs the numerical values of the masses of particles we observe.
Still, as I’ve already mentioned, our understanding of the origin of
mass is by no means complete. We have achieved a beautiful and
profound understanding of the origin of most of the mass of
ordinary matter, but not of all of it.40

It is quite clear from this observation that mass is in no way an ontologically
primary and irreducible aspect of reality. The bit of it for which an explan-
ation is not missing turns out to be a result of ‘interplay of symmetry, uncer-
tainty, and energy.’ And not all physicists agree with Wilczek about his
belief that most of the mass of the Universe is accounted for. In a recent
article on the Large Hadron Collider Bill Bryson, after discussing the issue
with physicists working on the project, wrote that:

…the proton is a hundred times more massive than the three
quarks that make it. Where does all the mass come from? We
have no idea.41
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And this does not take into account the mysterious ‘dark matter,’ which
apparently makes up a much greater part of the Universe, the nature of which
physicists are truly in the dark about.
However, this fact does not stop some ‘philosophers’ embracing an

uncompromising, not to say pugilistic, materialist stance. Foremost amongst
these ‘thinkers’ is Daniel Dennett:

The prevailing wisdom, variously expressed and argued for, is
materialism: there is only one sort of stuff, namely matter – the
physical stuff of physics, chemistry and physiology – and the mind
is somehow nothing but a physical phenomenon. In short the
mind is the brain.42

The extent to which Dennett’s assertion can be taken seriously, however, is
suggested by the fact that, although he refers to ‘matter’ as ‘the ‘physical
stuff of physics,’ if one turns to the index of the book that this quote is taken
from, Consciousness Explained, there is no entry for ‘quantum physics’ or
any phenomenon of the quantum realm, and yet today quantum physics is
physics.

Dennett is clearly aware of the contrary views of a good few highly
respected physicists concerning this matter; in one of his other works, for
instance, he quotes award winning physicist Freeman Dyson:

…the architecture of the Universe is consistent with hypothesis
that the mind plays an essential role in its functioning.43

However, in the face of the rapidly growing evidence that the ‘classical’, or
pre-quantum, concept of matter is an illusion, there is a remarkably
aggressive backlash on the part of a significant and vociferous section of the
Western intellectual and academic community who stubbornly plant their
feet upon what they think is ultimately solid material ground and pronounce
that it is not ‘matter’ that is the ‘illusion’, on the contrary they cry, it is
‘consciousness’ that is the illusion. According to Dennett for instance:

An impersonal, unreflective, robotic, mindless little scrap of
molecular machinery is the ultimate basis of all the agency, and
hence meaning, and hence consciousness, in the universe.44

So here we find a dramatic intellectual confrontation regarding the ultimate
nature of reality; and this confrontation is of ultimate and crucial signifi-
cance, because, as we shall see in great detail, what we think about the world,
what we perceive within reality, affects and conditions reality at a very deep,
quantum level. If we think that reality is meaningless, it will become for us,
and maybe in reality, meaningless; and if we think it meaningful then, well
perhaps it is worth handing over to Professor Henry Stapp, one of the few
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current physicists who worked with some of the founding fathers of quantum
theory:

…each such choice is intrinsically meaningful: each quantum
choice injects meaning …45

And:

…the quantum universe tends to create meaning: the quantum law
of evolution continuously creates a vast ensemble of forms that
can act as carriers of meaning… 46

In other words ‘meaning’, and therefore consciousness, is an intrinsic aspect
or quality of reality, not an adventitious accident.

Today we are in the midst of a crucial intellectual show down at the very
metaphysical limits of our conception of reality. Dennett, and those of his
persuasion, think that tiny scraps of ‘mindless matter’ club together to
miraculously produce ‘all the agency, and hence meaning, and hence
consciousness, in the universe.’ Stapp and a great many significant quantum
physicists, on the other hand, taking into consideration the evidence of
quantum physics, consider that it is the functioning of consciousness which
‘injects meaning’ into the universe; and this process produces the subjective
experiences of what appears to be an independent material reality. The quan-
tum viewpoint that is now emerging is that it is consciousness which is the
ontological ground of reality; in some fashion consciousness creates the
‘stuff’ of the material world.

The ubiquity with which significant quantum physicists support this kind
of view is impressive. Here’s John Wheeler, considered to be one of the
twentieth century’s great physicists:

Directly opposite to the concept of universe as machine built on law
is the vision of a world self-synthesized. On this view, the notes
struck out on a piano by the observer participants of all times and
all places, bits though they are in and by themselves, constitute the
great wide world of space and time and things.47

Here’s Edward Teller, the physicist in large part responsible for the
development of the hydrogen bomb:

In order to understand atomic structure, we must accept the idea that
the future is uncertain. It is uncertain to the extent that the future is
created in every part of the world by every atom and every living
being.48

Here’s Martin Rees, Cambridge University professor and Astronomer Royal:
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In the beginning there were only probabilities. The universe could
only come into existence if someone observed it. … The universe
exists because we are aware of it.49

No wonder Dennett doesn’t like to take physics seriously when it comes to
ultimate explanations of reality; it seems that a lot of highly regarded
physicists disagree with him!
Henry Stapp completely disagrees with Dennett and Stenger’s anachron-

istic materialist ontology:

We live in an idealike world, not a matterlike world.’ The material
aspects are exhausted in certain mathematical properties, and these
mathematical features can be understood just as well (and in fact
better) as characteristics of an evolving idealike structure. There is,
in fact, in the quantum universe no natural place for matter. This
conclusion, curiously, is the exact reverse of the circum-stances
that in the classical physical universe there was no natural place
for mind.50

And there are quite a few other significant physicists who side with Stapp’s
evaluation of the ultimate nature of the world as being more mind-like than
matter-like.

However there is significant discord regarding such matters in the physics
community and, despite the avalanche of quantum evidence to the contrary,
within the general intellectual climate of Western academia materialism
seems to be the viewpoint that matters and carries the most weight, so to
speak.

How can it be that practitioners of the same intellectual and experimental
discipline are either at a loss or committed to absolutely antithetical opinions
concerning the inner nature of the very heart of the subject they are
investigating? This is a conundrum which we should really take seriously.
If we are to accept that our knowledge of what constitutes reality should be
mediated by the experts who study the area of knowledge we are concerned
with, then surely we should expect that there is at least a modicum of
agreement. If the experts cannot come to any kind of consensus on the issue
of the nature of reality then the only possible conclusion is that the modern
world, for all its spectacular advances in the ‘material’ manipulation of the
world, has no idea whatsoever what reality is, or isn’t.

And the crucial issue that has provoked, and still provokes, controversy
is the implication that consciousness is in some way implicated at the
quantum level. This implication came as an enormous shock to physicists in
the early part of the twentieth century. Up until that point it was thought that
science was purely concerned with the nature of an external ‘material’ world;
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a world that had been assumed to exist independently of consciousness.
Indeed the primary view of consciousness within mainstream Western
thinking generally was that it was a production of the material world;
although how this trick was achieved no-one had a clue.

In quantum experiments, however, it turned out that the way reality
presented itself depended on conscious decisions made by the experimenters.
The most widely known instance of this is the experiments which demon-
strate the famous wave-particle duality of matter. When an experiment is
performed in one way reality seems to be composed of waves, when done
another way it then appears to consist of particles. So the inevitable question
arose as to how a supposedly material reality could be both wave and particle
at the same time? And how can the intervention of a conscious decision
influence the appearance of a reality which should be separate from
consciousness?

Lee Smolin has indicted that the early founding fathers of quantum theory
were in disagreement; however there were a significant number who came to
a radical conclusion regarding the role of consciousness, or mind, in the
process of reality. According to Schrödinger, for instance:

Mind has erected the objective outside world … out of its own
stuff.51

And Max Planck came to a similar conclusion:

All matter originates and exists only by virtue of a force... We
must assume behind this force the existence of a conscious and
intelligent Mind. This Mind is the matrix of all matter.52

More recently, in an article in the New Scientist (23rd June 2007) Michael
Brooks, commenting on quantum entanglement experiments carried out by
teams led by Markus Aspelmeyer of the Austrian Academy of Sciences and
Anton Zeilinger of the University of Vienna, tells us that the conclusion
reached by the physicists involved is that:

… we now have to face the possibility that there is nothing
inherently real about the properties of an object that we measure.
In other words measuring those properties is what brings them into
existence. 53

And Professor Vlatko Vedral, quantum researcher at the University of Leeds
commented that:

Rather than passively observing it, we in fact create reality. 54

The headline for the article proclaims that:
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To track down a theory of everything, we might have to accept
that the universe only exists when we are looking at it…55

This dramatic conclusion is prompted by recent extremely delicate experi-
mental investigations of the interaction of the observations being made and
the nature of the resulting experimental outcomes.
The miniscule scale of these quantum experiments is staggering. For

instance it is possible to fit in the order of 100000 atoms across the width of
a human hair and the scale of the quantum experiments that have been
conducted, which involve the constituents of atoms, are at an order beneath
this. The breathtaking scale and precision of experiments which delve
beneath the sphere of atomic ‘particles’ into the realm of deeper quantum
phenomena has been constantly refined to ever more unimaginable and mind
warping tiny scales of accuracy. Physicist Robert Oerter describes the acc-
uracy required for these investigations as that ‘you would need to shoot a
gun and hit a Coke can – if the can were on the moon’56. Richard Feynman,
one of the most significant physicists of the twentieth century, compared the
accuracy of quantum experiments to measuring the distance between New
York and Los Angeles to the precision of the width of one human hair!57 At
this miniscule level of investigation the material world vanishes almost, but
not quite, into nothingness. Furthermore, as we shall see, at this vanishingly
infinitesimal scale of examination the material world completely dissolves
into what Buddhist philosophers call Emptiness.
The experiments in question indicate that the characteristics of the quantum

entities being investigated are determined by the nature of the observation
being made. It is this fact which has led quantum physicists to conclude that
such quantum characteristics are not inherently real. This insight into the lack
of ‘inherent reality’ or lack of ‘inherent existence’ is the hallmark of
Emptiness, or shunyata, a concept used by Buddhist philosophers to indicate
the inner nature of reality. Emptiness does not denote ‘nothingness’ but,
rather, denotes ‘dependent origination’, the central concept of the
Madhyamaka, the central ‘Middle Way’ doctrine of Mahayana Buddhism. In
particular the central core of the doctrine of Emptiness is precisely that all
phenomena lack ‘inherent existence’, which is to say that no phenomenon
can be a completely independent, self-sufficient and self-enclosed entity or
event; everything is interdependent with everything else in a web of inter-
penetration. From another point of view Emptiness denotes a realm of pot-
entiality, hovering between existence and non-existence that underlies the
possibility of all phenomena.

The Yogachara-Vijnanavada, or Cognition-Only, and Chittamatra, or
Mind-Only58, Buddhist metaphysical perspectives add the further insight that
consciousness is instrumental in bringing phenomena into existence:
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..all these various appearances,
Do not exist as sensory objects which are other than consciousness.
Their arising is like the experience of self knowledge.
All appearances, from indivisible particles to vast forms, are mind.59

When considering such a perspective, however, it is important to bear in
mind that the claim is not that all the phenomena of the dualistic everyday
world are endowed with fully-manifested consciousness as possessed by the
higher sentient beings but that all phenomena are of the essential nature of
consciousness. The actual nature and degree of the quality of awareness will
depend upon the nature of the organisation and interaction of the funda-
mental levels of primitive consciousness, so to speak, involved in any
particular phenomenon. This is in line with quantum physicist Andrei
Linde’s observation:

Is it possible that consciousness, like space-time, has its own
intrinsic degrees of freedom and that neglecting these will lead to a
description of the universe that is fundamentally incomplete? What
if our perceptions are as real as (or maybe, in a certain sense, are
even more real) than material objects?60

It is quite clear, then, from these brief initial considerations that there is at
least a prima facie case for the possibility that there might be significant
connections between aspects of Buddhist philosophy and some insights of
modern physics. We shall discover in the following pages that these tip-of-
the-iceberg similarities are indicative of a remarkably deep and detailed
terrain.

The new quantum physical worldview is so dramatically different from
that which had held sway from Newton’s time until the beginning of the
twentieth century that some physicists began to wonder whether the
prevailing notions concerning the realms of consciousness and matter needed
to be completely updated in the light of the quantum results. They now
suggest that the quantum experiments show conclusively that consciousness
is the primary force within reality. Others, however, have poured scorn on
such ideas and as a result the physics and philosophical community seems
split into two camps, between those who continue to assert that the view that
consciousness is significant at the quantum level is nonsensical mysticism,
and a significant, and growing, number of more adventurous and visionary
minds who have seen that the conclusion that consciousness is involved is
now inescapable.

The physicists and philosophers who have maintained their belief in the
fundamental significance of consciousness for the understanding of the
functioning of reality have done so in the face of quite aggressive criticism.
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The dismissive and long suffering tone of the following quote from Richard
Dawkins, for instance, is quite obvious:

Another convergence has been alleged between modern physics and
Eastern philosophy. The argument goes essentially as follows.
Quantum physics … is deeply mysterious and hard to understand.
Eastern mystics have always been deeply mysterious and hard to
understand. Therefore Eastern mystics must have been talking about
quantum physics all along.61

The committed materialist Victor Stenger is scathing of ‘quantum mystical’
claims. The latest findings of physicists, he says, are increasingly difficult
for non-physicists to understand:

And this lack of understanding in the public mind is made worse
by the misleading claims of persuasive lecturers and popular
authors, whose interest is mainly to capitalize on trendy ideas
rather than to consider scientific evidence objectively.62

Perhaps it might be said that there is a kind of enthusiastic lack of restraint
amongst some ‘new age’ quantum prophets which provokes opponents such
as Stenger and others within the materialist camp to exasperation. However
opponents of such exuberant quantum ‘mystical’ indulgence exhibit an
astonishing conviction as to the firmness of their ground, given its quantum
lack of solidity. So much so that they appear to feel quite at liberty to adopt
a condescending demeanor when admonishing proponents of what has come
to be disparagingly called ‘quantum-mysticism’, which involves the claim
that consciousness is significant within the functioning of the quantum realm.
Now, however, it appears that the experimental evidence is beginning to
stack up in favor of the view of the ontological primacy of consciousness, a
situation which very few would have been brave enough to have predicted a
few years ago.

Even now, despite the dramatic evidence to the contrary, the current
mainstream worldview that remains fundamental to the basic operating
guidelines of Western thought is more or less that described by the
dissenting quantum physicist David Bohm as the ‘mechanistic order’63, a
view which clearly derives from the basic attitude of pre-quantum physics:

physics has become almost totally committed to the notion that the
order of the universe is basically mechanistic. The most common
form of this notion is that the world is assumed to be constituted of
separately existent, indivisible and unchangeable ‘elementary
particles’’, which are the fundamental ‘building blocks’ of the
universe. 64
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The physicist Amit Goswami, another dissenter from the mainstream scien-
tific paradigm, depicts this fundamental viewpoint as follows:

The current worldview has it that everything is made of matter, and
everything can be reduced to elementary particles of matter, the
basic constituents – building blocks – of matter. And cause arises
from the interactions of these basic building blocks or elementary
particles; elementary particles make atoms, atoms make molecules,
molecules make cells, and cells make the brain. But all the way, the
ultimate cause is always the interactions between elementary
particles. This is the belief – all cause moves from the elementary
particles.65

Both Goswami and Bohm, amongst others, indicate that, although in theory
this view of reality was dramatically overturned sometime during the
beginning of the twentieth century with the development of quantum physics,
in practice it still lingers on as an ingrained way of viewing reality.

This residual tendency to hold on to the idea that there must be an
independent external reality, however, is beginning to be seriously
questioned; in their recent work Rosenblum and Kuttner, for instance, clearly
state that the fact of wave-particle duality implicates consciousness:

The physical reality of an object depends on how you choose to
look at it. Physics had encountered consciousness but did not yet
realize it.66

The attribution of wave-particle duality as a fundamental characteristic of
quantum phenomena was necessary because it is the only way that the
behavior of ‘particles’ taking part in the double slit experiment can be
accounted for. In this experiment when quantum particles are not directly
observed by a consciousness they behave like waves, which means that they
spread out over a significant volume, but when observed they turn into
particles. So the fact that consciousness determines the appearance of the
phenomena in these quantum experiments indicates that it must clearly be
involved in some way. But this view is by no means universal despite the
mounting evidence in favor of it. In fact the majority of physicists have
displayed a marked distaste for indulging in speculation concerning the
philosophical foundations of quantum theory, and speculations involving
notions of the significance of consciousness have often been greeted with not
a little derision.

Because the implications of the proposal that consciousness is entangled
within the quantum level are generally considered to be outlandish, many
physicists just dismiss the evidence out of prejudice. The world cannot be
like this! But the greatly admired physicist John Wheeler wrote in 1978 that:
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The universe does not ‘exist, out there,’ independent of all acts of
observation. Instead, it is in some strange sense a participatory
universe.67

Wheeler suggests that quantum theory requires a participatory universe,
which means that somehow phenomena which appear to be external and
independent of the minds of sentient beings cannot be so. Buddhist philo-
sophers have made a similar point for at least two thousand years:

…when we see houses and fields in dreams, we think of them as
being external objects that are not created by the mind, even though
they are nothing other than projections of our mind. All that we see
when we are awake is also nothing other than a creation of the
mind.68

This might, at first sight, seem far fetched, but it is not. It is indicated by
quantum theory, which is why quantum physicist Wojciech H. Zurek refers
to quantum theory as ‘the dream stuff is made of.’69 Quantum physics
clearly shows that we are involved, or are participators, in the existence of
objects, a view which clearly accords with Wheeler’s perspective. Indeed
Wheeler also wrote that:

…no phenomenon is a phenomenon until it is an observed
phenomenon.70

And, speaking in April 2003 to the American Physical Society, he made the
following remarkable; perhaps one might say ‘mystical’, sequence of
remarks:

The Question is what is the Question?
Is it all a Magic Show?
Is Reality an Illusion?
What is the framework of the Machine?
Darwin’s Puzzle: Natural Selection?
Where does Space-Time come from?
Is there any answer except that it comes from consciousness?
What is Out There?
T’is Ourselves?
Or, is IT all just a Magic Show?71

To Wheeler’s question as to the possibility that reality might be an illusory
‘Magic Show’ Buddhist philosophy answers in the affirmative:

Phenomena as they appear and resound
Are neither established or real in these ways,
Since they keep changing in all possible and various manners
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Just like appearances in magical illusions.72

And, as has been previously indicated, Mind-Only Buddhist analysis also
indicates the primary involvement of consciousness.

The phenomenon which lies at the heart of the issue of the relevance of
consciousness in the functioning of reality is a quantum technicality termed
the ‘collapse of the wavefunction’. A wavefunction is a mathematical entity
which allows physicists to determine the probabilities of various quantum
events occurring when an observation, or measurement, is made. The crucial
point is that within the quantum mathematical formulism the wavefunction,
which is all we have of ‘reality’ before an observation is made, does not have
full ‘physical’ reality, if, that is, by ‘reality’ we mean an experienced reality.
Prior to interaction with consciousness it appears that all of the possibilities
latent within the wavefunction have a kind of semi-reality all at the same
time. But, somehow, when consciousness interacts with the multiple
potentialities contained within a wavefunction only one of them materialises,
the rest appear to disappear. As Goswami pithily sums up the phenomenon
of the ‘collapse’:

In quantum physics, objects are depicted as possibilities (a
possibility wave); yet when an observer observes, the possibilities
collapse into an actuality (the wave collapses into particle, for
example). This is the observer effect.73

The actual nature of the wavefunction is one of the issues that is still a matter
of contention, but it is clear that it is not a completely ‘real’ experienced
physical entity in the usual sense. The problem is, however: what does it
mean to be not completely real? As Penrose has so cogently observed:

Undoubtedly the world is strange and unfamiliar at the quantum
level, but it is not unreal. How, indeed, can real objects be
constructed from unreal constituents?74

The quantum quandary throws the concept of ‘reality’ into a light of deep
ambiguity.

In quantum theory experienced ‘physical’ reality only seems to manifest
from the probabilities within the wavefunction when a measurement takes
place. And a measurement, of course, usually requires a conscious observer.
In his 1989 book The Emperor’s New Mind Penrose mused:

Is the presence of a conscious being necessary for a ‘measurement’
actually to take place? I think that only a small minority of
quantum physicists would affirm such a view.75
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This is an example of the remarkable reluctance on the part of physicists to
accept the implications of their own theories, a reluctance that continues to
this day. For instance Jim Al-Khalili, writing twenty years after Penrose,
admonishes his readers:

…hardly anyone still takes seriously the notion of consciousness
being a requirement for collapse of the wavefunction.76

This assertion, however, is not true today; there are actually quite a few
significant physicists who do accept this possibility. And it is notable that in
his 1994 book Shadows of the Mind even Penrose was forced by the
evidence to concede that:

At the large end of things, the place where ‘the buck stops’ is
provided by our conscious perceptions.77

Penrose made this observation despite the fact that also he clearly stated that
he found this implication ‘philosophically unsatisfying.’

It is quite true that there were, at the time, few quantum physicists who
would have strongly endorsed the idea that consciousness was required for a
transition of wavefunctions from potentiality to reality; but, as Rosenblum
and Kuttner point out in regard to the attitude of mainstream physics since
the 1950’s:

In physics departments a conforming mind-set increasingly meant
that an untenured faculty member might endanger a career by
serious interest in the fundamentals of quantum physics. Even
today it is best to explore the meaning of quantum mechanics
while also working a ‘day job’ on a mainstream physics topic.78

In other words there was an overwhelming materialist prejudice within the
academic world which determined what physicists felt might be acceptable
speculation within their discipline.

But there were physicists who held the view of the primacy of con-
sciousness. Most notably, of course, the first significant exposition of the
possible connections between aspects of modern physics and the worldviews
proposed by the ‘mystical’ philosophies of the East was Fritjov Capra’s The
Tao of Physics published in 1975, fifteen years before Penrose’s musings on
the role of consciousness within quantum theory. Capra had no doubts
concerning the role of consciousness at the quantum level; the following
observation clearly foreshadows Penrose’s later speculations:

At the atomic level ‘objects’ can only be understood in terms of
the interaction between the processes of preparation and
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measurement. The end of this chain of processes lies always in the
consciousness of the human observer.79

It is this implication that consciousness is significant within the quantum
realm that provides one of the significant reasons for the comparison of the
theory with philosophical perspectives from the East.

The Tao of Physics struck a cord with an audience eager to break out of
the confines of what was perceived to be a rigidity and sterility of the
mechanical and lifeless confines of Western science and philosophy. The
nineteen sixties and seventies were a time of intellectual expansion in all
cultural areas. This was especially true amongst the young who were
experiencing a new radical identity that articulated itself within philosophy
and well as music and experimentation with mind altering drugs. The idea
for the Tao of Physics actually came to Capra whilst he was under the
influence of a psychedelic drug; and the book became a cult classic on
university campuses, along side books such as The Way of Zen, Tibetan Book
of the Dead, The Divided Self and Zen and the Art of Motorcycle
Maintenance (a book which had very little to do with Zen).

The aspect of Eastern thought that Capra considered of fundamental
significance is an awareness of unity and interrelationship, the experience of
all phenomena as manifestations of a fundamental oneness:

The most important characteristic of the Eastern worldview – one
could almost say the essence of it – is an awareness of the unity
and mutual interrelation of all things and events, the experience of
all phenomena in the world as manifestations of a basic oneness.
All things are seen as interdependent and inseparable parts of this
cosmic whole; as different manifestations of the same ultimate
reality.80

Capra’s critics have demonstrated a deep distaste for the suggested connec-
tions; the physicist Jeremy Bernstein, for instance, certainly pulled no
punches:

Thus I agree with Capra when he writes, ‘Science does not need
mysticism and mysticism does not need science but man needs
both.’ What no one needs, in my opinion, is this superficial and
profoundly misleading book.81

Bernstein targets his main criticism at ‘Capra’s methodology – his use of
what seems to me to be accidental similarities of language as if these were
somehow evidence of deeply rooted connections.’

Capra defends against the charge of the ‘accidental’ nature of similarities
by pointing to the consistency with which the parallels occur. Initially, he
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tells us, he was of the same opinion regarding the weak cogency of the
parallels:

And I said that it may seem that these parallels are superficial, and,
as far as I remember, I said that one could draw parallels to
Marxist philosophy or to any kind of philosophy on the basis of a
similarity of words.82

The weight of consistency with which the parallels occur, however,
persuaded him otherwise. His detractors, however, remain unconvinced.
This is a very important issue. When is a similarity, or even a seeming
identity, of concepts and words between two apparently disparate frames of
thought to be taken as indicating some deep connection? Is it just in the eye
of the beholder?

Capra appealed to weight of consistency, the frequency of overlap
between the two spheres, in order to claim significance for his assertion of
interconnection and parallelism between the fields of modern science and
Eastern philosophy. This current work concerning the fields of Buddhism
and quantum theory adds to Capra’s methodological criterion of density of
overlap the further requirement of precise detail; and Buddhist philosophy is
particularly well suited in this regard because of the precise nature of its
philosophical discourse and its empirical attitude.

As an example of such precision consider the following assertion by the
eleventh century Kadampa Buddhist adept Dromtonpa:

Now I shall cast to the winds concepts of solid objects with mass.
I shall burn the logs of conceptualizing thoughts into flames.83

In this observation Dromtonpa not only declares that the notion that the
objects which appear to exist externally of sentient perception are in fact not
solid as they appear and do not have inherently existent mass, he also
indicates that trying to grasp the essence of reality with ‘conceptualizing
thoughts’ is mistaken.

A great many physicists prior to 1900 and shortly thereafter thought that
matter was ‘solid’, Planck, for instance, thought that ‘matter’ was con-
tinuous, and Dirac around 1918 considered atoms as being ‘very hypothetical
things’84; and before the advent of quantum physics mass was considered to
be an inherent and objective property that objects had as part of their own
ontological makeup. In our current quantum days, however, the origin of
mass has become a mystery, although Wilczek has claimed to have derived
most ‘mass without mass.’85 But either way ‘mass’ is known not to be an
inherent feature of the ‘particles’ which are considered to be fundamental.
And the notion of the conceptual ungraspability of the ultimate and final
substance and form of reality was clearly echoed by Bohr when he spoke of
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the necessity for ‘renunciation’ of ‘pictorial representation’ of the quantum
realm.86

To be sure it is difficult for many Western scientists and philosophers,
habituated to the general view that it is only the Western scientific
methodology which provides the road to reality, to accept that the Buddhist
philosophers over a thousand years ago were fully conversant and com-
fortable with some of the essential features of the substantial, or lack of
substantial, implications of what we know as quantum theory, i.e. the lack of
independent, inherent substantiality of all phenomena, which they termed the
‘illusion-like’ nature of reality. But the only way to avoid such a conclusion
would be to claim that Dromtonpa, in this case, meant something entirely
different from what his words appear to say. But, given the sheer weight of
detail presented by this book such a view would be almost perverse.

The Buddhist philosophical perspective has always had a thoroughly
experiential and fundamentally empirical approach, although obviously not
experimental in the manner of Western science, to the investigation of the
process of reality, especially to the investigation of the phenomena of
consciousness. So important is this pragmatically empirical approach within
the Buddhist worldview that the current fourteenth Dalai Lama has clearly
indicated his commitment to the appropriate authority of Western science:

Suppose that something is definitely proven through scientific
investigation, that a certain hypothesis is verified or a certain fact
emerges as a result of scientific investigation. And suppose,
furthermore, that fact is incompatible with Buddhist theory. There
is no doubt that we must accept the result of scientific research.87

The ‘non overlapping magisteria’ viewpoint, the view that science and
religion are spheres of investigation which cannot share a common dis-
course, which has been asserted by Stephen Jay Gould,88 is not held by
Buddhist thought. In fact such a notion is completely foreign to it. For
Buddhist philosophers the enquiry into the ultimate nature of reality, which
is essential for the practice of the path towards liberation from its
deficiencies, requires knowledge of the nature of reality on all levels. When
Buddhist philosophers asserted that all phenomena were ‘empty’ of inherent
existence they meant all phenomena, including the apparently external,
independent material world.

The physicist Peter Woit, author of the book Not Even Wrong, a critique
of string theory, is clearly outraged that The Tao of Physics, along with a
very similar book that was published shortly after – Gay Zukav’s The
Dancing Wu Li Masters and ‘other books of the same genre’ still grace the
shelves of major bookstores and are selling very well. Such titles, according
to Woit, are part of ‘an embarrassing new age cult.’ Surveying the literature
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dealing with this area it is impossible not be struck by the severe polarisation
into pro-quantum mysticism and anti-quantum mysticism positions. Unfort-
unately most passionate proponents of the quantum mysticism worldview
tend to be rather loose in the standards of evidence and philosophical rigor
that they employ or require. Books like The Tao of Physics or Dancing Wu
Li Masters do not need rigorous argument and detailed exposition to appeal
in this quarter. This is perhaps one reason why entrenched detractors of this
perspective tend to be quite exasperated, not to say contemptuous, when
attempting to keep the unruly worldview under control. Capra has remarked
about Bernstein’s comments:

When you read his review, you notice immediately that his
reaction to my book is very emotional, and parts of the review are
very aggressive.89

It is indeed true that the opponents of attempts to question the validity of
the unquestioning materialism which has marked the general Western
academic attitude up until the present, and is still prevalent, tend to display a
marked aggressive attitude, often resorting to sarcastic contempt. Peter Woit,
for instance, is so contemptuous of Buddhist philosopher B. Alan Wallace’s
book Hidden Dimensions – The Unification of Physics and Consciousness
(2007), a book which prefigures many of the detailed invest-igations within
this current work, that he cannot be bothered to marshal any actual reasoning
to support his contempt:

After enraging lots of philosophers, I fear that now I’ll enrage lots
of Buddhists, in particular by having no interest in wasting time
discussing Wallace’s ideas.90

However, the books and essays penned by Wallace, focusing on the
significance of the interrelationship between the Buddhist philosophy and
modern science, are actually fairly meticulously argued and cogent. It might
be said that Hidden Dimensions does not present all the detailed
argumentation to thoroughly make his case that:

…the measurement problem in quantum mechanics, the time
problem in quantum cosmology, and the hard problem in brain
science are all profoundly related.91

However, if the reader explores the directions indicated in his book, Wall-
ace’s contention is well supported, as is fully elucidated in this current work.

Wallace’s book Choosing Reality (2003) still remains one of the most
thoughtful and intelligent investigations into the epistemological and meta-
physical interconnections between the Buddhist Madhyamaka and modern
Western science. Wallace also edited the collection of essays Buddhism and
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Science: Breaking New Ground which was inspired by the interdisciplinary
dialogues, organised by the Mind and Life institute, between Buddhist prac-
titioners (including the Dalai Lama) and philosophers, physicists and cogni-
tive scientists. The depth and rigour of the analysis found these thoughtful
essays generally goes far beyond that found within the tirades targeted by
critics at what we can call the ‘Quantum Buddhism’ perspective. It appears
that those who wish to undermine the significant appraisal of the inter-
connections between the areas of science and Buddhism rarely take on the
task of rigorously demonstrating their objections to any serious philosophical
examination of the field.

A significant point which really requires consideration by proponents of
such a self confidently contemptuous and dismissive attitude towards the
view that ‘matter has moved towards mind’92, as Henry Stapp describes the
situation, is surely that, if the viewpoint is so juvenile, so worthy of haughty
contempt by the more rigorous and insightful minds of the anti-quantum-
mysticism lobby, then why did the great minds of the development of quan-
tum theory come to conclusions such as that mind creates the material world
‘out of its own stuff’ (Schrödinger), or ‘Mind is the Matrix of all matter’
(Planck), or that space-time ‘comes from consciousness’ (Wheeler), to cite
just a few. Were these physicists imbeciles?

Here’s an observation made by Robert Oppenheimer, one of the physi-
cists bearing a great responsibility for the development of the atomic bomb:

... discoveries in atomic physics are not in the nature of things
wholly unfamiliar, wholly unheard of or new. Even in our own
culture they have a history, in Buddhist and Hindu thought a more
considerable and central place. What we shall find [in modern
physics] is an exemplification, an encouragement, and a refine-
ment of old wisdom.93

Heisenberg also indicated his appreciation of Hindu philosophy for easing
his way towards accepting paradoxical quantum formulations. According to
Fritjov Capra:

He talked a lot with Tagore about Indian philosophy. Heisenberg
told me that these talks had helped him a lot with his work in
physics, because they showed him that all these new ideas in
quantum physics were in fact not all that crazy. He realized there
was, in fact, a whole culture that subscribed to very similar ideas.
Heisenberg said that this was a great help for him.94

Did Oppenheimer and Heisenberg suffer from the same mental deficiency
that Woit seems to attribute to Fritjov Capra, Alan Wallace and others of
their persuasion?

http://www.quantumbuddhism.com/topic004.html
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According to Penrose:

Quantum theory was not wished upon us by theorists. It was (for
the most part) with great reluctance that they found themselves
driven to this strange and, in many ways, philosophically
unsatisfying view of the world.95

This is an important point to bear in mind because it lends great weight to the
discoveries of quantum theory. The remarkable features of quantum func-
tioning were not unearthed by physicists who set out to uncover them; quite
the opposite. The American experimental physicist Robert Millikan, for
instance, could not accept Einstein’s picture of the light photon as both wave
and particle and he therefore set out on a series of difficult experiments in
order to prove that Einstein was wrong. The physicist and science writer
John Gribben writes concerning this:

… he only succeeded in proving that Einstein was right … In the
best traditions of science, it was this experimental confirmation of
Einstein’s hypothesis (all the more impressive since it was
obtained by a skeptic trying to prove the idea wrong) that
established clearly, by about 1915, that there was something in the
idea of light quanta.96

Towards the end of his life Millikan commented on this episode:

I spent ten years of my life testing that 1905 equation of Einstein’s
and contrary to all my expectations, I was compelled in 1915 to its
unambiguous verification in spite of its unreasonableness.97

So it is not the case that a deviant group of mad scientists got together
sometime at the beginning of the twentieth century and decided that they
were bored with the idea of a completely ‘material’ world, and would
therefore like to concoct a more exciting version of reality; a numinous
vision within which matter was asserted to be similar to an illusion generated
in some strange fashion by the operation of mind or minds. Nor did they go
to bed one evening and, because of some strange Day of the Triffids98 like
cosmic event, wake up next morning turned into incoherent rabid mystics,
somewhat akin to Franz Kafka’s unfortunate protagonist in the short story
Metamorphosis, who went to bed a human being and woke up an insect.

Quantum physics is the way it is because of the extraordinarily precise
and detailed experimental evidence which clearly shows that reality is like
quantum physics. In their book Quantum Enigma, the industrial strength
quantum physicists Rosenblum and Kuttner, conclude that
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…physics’ encounter with consciousness, demonstrated for the
small, applies to everything. And that ‘everything’ can include the
entire Universe.99

The universe, then, is a quantum universe. And, as we shall see beyond
scientific and philosophic doubt, from both Western and Buddhist points of
view, it is a universe whose fundamental nature is consciousness. Further-
more, when the precise details of the mechanisms through which cons-
ciousness operates to create the astonishing illusion of the material world are
a thoroughly illuminated, a great deal of light is thrown on fundamental
issues of reality and existence, including the fundamental significance of
esoteric religious perspectives and practices. It is a truly incredible circum-
stance that a precise and detailed understanding of the quantum functioning
of consciousness, and therefore reality, provides a foundation for a proper
appreciation of the reality and importance of the mystical and esoteric
religious dimensions of our experience of reality.

A possible reason for the exasperation of physicists and philosophers who
seem to have pledged themselves to valiantly resist the ‘mystical’ encroach-
ment of consciousness into the realm of the physical lies in the exuberant
claims made by a group of new age type gurus who have jumped onto the
quantum band wagon with various more or less outlandish mystical claims
on the basis of their interpretations of quantum mystery. The claims made
for the implications of the new quantum ‘spiritual’ worldview seem to
multiply with each new quantum–spiritual publication; and from the point of
view of the materialist perspective the claims made seem outlandish. And,
indeed, it might be said that some of the claims of some of the works within
the terrain of ‘quantum mysticism’ do seem to head towards the absurd.

In 1993 the quantum physicist Amit Goswami entered the arena with his
ebullient and cogently argued The Self Aware Universe with its spectacular
claim that quantum physics proves that reality must be nothing other than
consciousness; matter is an illusion generated by mind. According to
Goswami all of the current problems of interpretation within quantum theory
can be defused by his idealist view that reality is a play of consciousness. As
we shall see the core claims and arguments of this work are cogent and carry
over seamlessly into the realm of Buddhist philosophy. However, the
presentations of the quantum-mystical worldview subsequently acquired a
kind of optimistic exuberance which many found distasteful.

In 1996 Fred Alan Wolf, another physicist with mystical leanings pub-
lished The Spiritual Universe: How quantum physics proves the existence of
the soul. In 2001 Goswami added yet another title to the growing list of
books announcing the dawning of the age of quantum spirituality: The
Quantum Book of Life, Death, Reincarnation and Immortality. Both authors,
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like others in the field, followed their respective works with a string of
follow ups on similar quantum mystical topics. And recently Goswami, Wolf
and others have upped the stakes in this area of controversy with their
involvement with the production of the cult film What the Bleep Do We
Know. This film is the cinematic figurehead for a movement promoting the
message that anyone can transform their life once they get on the quantum
bandwagon. It also appears to help if you buy lots of products from the What
the Bleep new age internet store. It is unfortunate that the What the Bleep
enterprise seems tailor made to cheapen and infantilize a serious and
important topic. Wolf for instance gives lecture tours in the guise of Dr.
Quantum; there is even a new What the Bleep promoted book with a cartoon
of him as a kind of quantum superman.

The film has drawn considerable critical hostility because of its naïve
and simplistic message that anyone can transform reality once they grasp the
nature of the quantum ground within the universal consciousness; the film
also seems to imply that it is possible to easily learn to manipulate the
material world through conscious manipulation of the quantum ground. This
apparent claim has led one critic to challenge Goswami to leap out of a 20th
floor window and change material reality on the way down so that he landed
unharmed100, an easy but perhaps justified criticism which highlights the
obviously deep problem which confronts anyone who wishes to claim that
the material world is amenable to direct manipulation by consciousness.

The extreme advocates of the implications of quantum weirdness are
spectacularly reckless in the sweeping claims that they make. Fred Alan
Wolf for instance, promoting his CD Dr Quantum Speaks: A Users Guide to
your Universe, which is part of the material offered to devotees of the What
The Bleep enterprise, is quite brazen with his quantum optimism:

Matter can move backward and forward in time. Objects may be in
two places at once. Simply looking at an event can alter it
instantaneously. Quantum physics is an astounding (and mind-
boggling) field of science—but can you actually use it to change
your life? The answer, teaches Dr. Quantum, is absolutely yes.

This is followed by quite blatant new age salesmanship:

Your Mind is a Quantum Engine—Are You Ready to Fire It
Up? … Prepare to Unlock Your Own Quantum Superpowers…101

In the face of such absurdity it is no wonder that scientists and commentators
committed to a rigorous scientific paradigm lose patience. This is unfort-
unate because the issues concerned are of vital significance, and the truth is
that the new metaphysical insights that are being, in this case carelessly,
dealt with contain deep truths about the nature of reality. What is required is
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a detailed and rigorous investigation of the evidence. It is this need that this
book attempts to address.

There are more than a few significant physicists who entertain the implic-
ation of the primacy of consciousness as being valid. Amongst those who
entertain a strong emphasis, in various guises, are Andrei Linde, Eugene
Wigner, Henry Stapp, Bernard D’Espagnat, Amit Goswami, David Bohm,
Euan J. Squires, to name just a few. Bruce Rosenblum and Fred Kuttner,
both respectable physicists who have worked in industry, have explicitly
written their book Quantum Enigma: Physics Encounters Consciousness in
order to undermine the excesses that new age mystical cults such as the What
the Bleep brigade are currently indulging in:

… we argue that it is a social responsibility of the physics
community to openly present physics’ mysterious encounter with
consciousness, the quantum enigma. Only by so doing can we
challenge the purveyors of pseudoscience who use the mysteries of
quantum mechanics to promote their quantum nonsense.102

They refer to the ‘confrontation with consciousness’ that has been forced
upon physics through its own development as ‘the skeleton in the closet’
which most physicists are keen to avoid confronting.

In his book The Self Aware Universe Amit Goswami makes the claim that
all of the mysteries of quantum physics are solved when the fact that cons-
ciousness is the creator of the material world is understood; consciousness is
the prime substance, not matter. This is the claim that has prompted a tirade
of criticism, the main thrust of which is that the conclusions go far beyond
the evidence. However, when the substance of Goswami’s central claims are
soberly considered his basic reasoning concerning the relationship between
consciousness and matter in the light of quantum theory are actually sound.
Indeed it is ironic that Rosenblum and Kuttner use the same basic arguments
as Goswami to clearly demonstrate that consciousness must be implicated by
quantum physics. But they take great pains to distance themselves from ass-
ociation with the quantum mysticism perspective; quantum physics, they say:

hints at the existence of something beyond what we usually
consider physics – beyond what we usually consider the ‘physical
world.’ But that’s the extent of it! Physics can certainly suggest
directions for speculation. We should, however, be careful – in
dealing with the mysteries of quantum mechanisms, we walk the
edge of a slippery slope.103

And the slippery slope, Rosenblum and Kuttner rightly say, is exemplified
by the What the Bleep film ‘with its implication of a quantum connection
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with the channeling of a 35,000 year old Atlantis god named Ramtha and
other such nonsense.’ 104

According to Rosenblum and Kuttner the correct antidote to this kind of
nonsense is for the physics community to come clean about the ‘skeleton in
the closet’ which is the inevitable intrusion of consciousness into the
quantum realm. In this way, it is supposed, it will be possible to keep a lid on
wild speculation; and an important feature of such a policing of inter-
pretations and speculations is that it requires some way of determining when
boundaries have been breached:

A touchstone test for such misuse is the presentation of these ideas
with the implication that the notions promulgated are derived from
quantum physics rather than merely suggested by it.105

This, however, leaves significant latitude for a more circumspect and balan-
ced investigation of the implications of quantum mystery. Indeed where
exactly is the boundary between ‘derivation’ and ‘suggestion’; isn’t the
boundary, to a large extent, a matter of subjective interpretation, or even
taste?

The philosopher of science Arthur Fine suggested the notion of the
natural ontological attitude (NOA) to indicate the innate tendency for the
embodied psyche of human beings to impute a world of ‘real’ independently
existing objects as existing in an external ‘reality’ as being the most
comfortable and natural way of conceiving the experiential world. Because
of this ‘natural’ manner of viewing things it takes less compelling evidence
to accede to this way of looking at the world than it does to see it from a
counter intuitive point of view, even if the counter intuitive view is more in
keeping with the actual way of things.

The viewpoint of the natural ontological attitude, of course, is exactly
the view of inherently existent independent things, which as we have briefly
seen is repudiated by both quantum theory and Buddhist philosophy, both of
which ‘suggest’ an interdependent and interconnected field of phenomena.
However, because the appearance of the world in its NOA aspect is so
overwhelmingly persuasive in its sheer immediacy to our senses, the
evidence required for an explanation from the NOA point of view is
generally much less stringent than for a counter intuitive account. This is
perhaps one of the reasons (along with distaste for a 35,000 year old Atlantis
god named Ramtha) why Rosenblum and Kuttner, for example, writing fifty
years after many of the great early quantum physicists committed themselves
to a primacy of consciousness ontology, are apparently so cagey on the issue
of the primacy of consciousness, despite the overwhelming cogency of the
evidence which they themselves present. In other words they require much
greater weight of evidence before they will employ the word ‘derived’ over
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and above the term ‘suggested’. But this really is a matter of subjective
preference for emphasis than a rigorous logical determination.

Certainly the fact that a bunch of new-age entrepreneurs, for want of a
better phrase – which is the way in which the new-age type quantum mystics
are viewed by more down to earth materialist-leaning scientists and
philosophers – have decided to take a leaf out of the book of the millionaire
Christian tele-evangelists and do the same with the implications of quantum
theory should not stop serious investigation into the ‘directions for
speculation’ that physics ‘suggests’; and, as the authors of Quantum Enigma
state quite clearly:

There is no way to interpret quantum theory without in some way
addressing consciousness.106

The direction that physics is pointing us is towards consciousness as a
fundamental requirement of reality.

In his recent book Physics and Philosophy the physicist and philosopher
Bernard d’Espagnat, having reached the conclusion that physics is incapable
of ever unveiling the nature of a quantum ‘veiled’ reality conceived of as
existing separately and independently of consciousness suggests that insights
into the nature of reality might very well come from other directions
amongst which he cites mysticism107. In particular he refers to Buddhist
thought which:

…rejects the notion of a ‘ground of things’ and even lays stress on
the opposite notion, the one of an ‘absence of foundation’ or
‘emptiness.’ 108

The concept of shunyata, usually translated as ‘Emptiness’, lies at the core of
one of the most rigorous, precise and profound conceptual and philosophical
analysis of the nature of reality ever undertaken; the central Mahayana
philosophy of the Madhyamaka, or the Middle Way. And, as we shall see,
this exhilarating analysis of the nature of reality can actually begin to unravel
some of the interpretative conflicts and confusions within quantum
philosophy.

Emptiness is both a simple and very complex concept which has many
levels of meaning which unfold as its aspects are explored and understood,
both intellectually and experientially. As indicated previously it is vital to
understand that Emptiness does not mean nothingness. Emptiness is intim-
ately connected with the idea of inherent existence; what phenomena are
‘empty of’ is ‘inherent existence,’ ‘ultimately established existence’ or ‘true
existence,’ there are various synonyms for this notion. When the elements of
the everyday world are rigorously analyzed they are found to lack a solid
inner core or essence. This is because everything in the universe depends on
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other causes and conditions; there is nothing, therefore, anywhere to be
found which exists solely because of its own independent essence:

…all phenomena originate from infinite interdependent
causes and conditions and thus lack any intrinsic
nature …109

According to the view of the Madhyamaka there is a mistaken attribution of
an inherent, independent own-nature built into the very process of perception.
This means that the idea of objects existing in their own right is instinctively
superimposed on all everyday experiences. There is, in other words, a
mistake built into the very heart of perception; objects which in reality are
‘empty’ of inherent existence are routinely experienced as if they were
inherently existent. According to Buddhist thought this mistaken mode of
perception is very deep within the process of reality; it is in fact the
mechanism which actually creates an illusion of a dualistic world.

It is important to be aware that this mistake, which resides within the
perception of experience, is not an obvious blunder which can be put right
simply. The idea that a Zen master simply needs to utter some Zen koan,
such as one should not ‘mistake the finger for the moon’ or some such, in
order for a whole new way of perception to instantaneously emerge, is
overplayed; in general it requires the use of the sophisticated techniques of
analysis and meditation practice techniques for developing insight. The mis-
taken mode of perception lies deep beneath surface levels of consciousness
and because of this the Buddhist methods of practice such as the
Madhyamaka have had to develop very subtle analyses in order to
demonstrate the operation of Emptiness in the everyday world. The tech-
niques of the Madhyamaka deconstruct the usual mode of perception in order
to reveal a whole new dimension within reality. It is like looking at a magic
eye picture, to begin with there is nothing there but suddenly a whole new 3-
D image snaps into place when the eyes focus correctly.

The Buddhist doctrine of the two truths divides experiential reality into
the spheres of the ‘seeming’ and the ‘ultimate’ and thus introduces a
fundamental distinction within our understanding of what is real, depending
the mode of perception:

Thus two kinds of world are seen:
The one of yogins and the one of common people.
Here, the world of common people
Is invalidated by the world of yogins.110

The ‘seeming’ or ‘conventional’ mode of perception, which corresponds to
the ‘classical’ realm of modern physics, is the way that the world of
phenomena appears within the experiential continuums of embodied, and
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unenlightened, sentient beings, who are reliant upon ‘physical’ sense organs
and the structures of perception which interpret the incoming ‘signals’. As
Frank Wilczek points out:

…we build our world models from strange raw materials:
signal-processing tools ‘designed’ by evolution to filter a
universe swarming with information into a very few streams of
incoming data. Data streams? Their more familiar names are
vision, hearing, smell and so forth.111

For a long time it has been quite clear that the experiential field which is
presented within the consciousness of any sentient being can only be a
construction and interpretation based on the meeting of sense faculties and
the incoming ‘data streams.’ As a consequence the nature of the ‘data
stream’ itself, as it is independent of the interpretative activities of the senses,
became a matter of great scientific and philosophical interest. And the most
significant answer provided by science to date is that the nature of the
unobserved ‘stuff’ of the data-streaming is ‘quantum’ in nature.

As we shall see, a recent understanding of this data-streaming ‘stuff’ of
reality, which Wilczek calls the ‘Grid’112, is that it is ‘epiontic’ ‘dream stuff’,
a designation which when fully appreciated can only mean that it is a kind of
awareness-stuff that is capable of creating the remarkable intersubjective
‘dream’ of an independently existing ‘material’ world (epiontic means that
the activity of perception creates ontology). Thus the Buddhist division of
reality into the ‘seeming’ and the ‘ultimate’ is mirrored within modern
physics by the fundamental distinction between the ‘classical’ realm, the
everyday realm we are all familiar with, and the ‘quantum’ realm.

The fundamental Buddhist distinction into the seeming, or conventional,
and the ultimate depends on the mode of perception of the same fundamental
reality. The ‘Magic Eye’ analogy is useful in this context. Magic Eye
images on first viewing seem quite two dimensional and unremarkable but
when viewed in a particular manner produce a three dimensional image
which is quite different from the bland two-dimensional image. There is
nothing altered in the actual picture, it is the mode of perception that is
changed. For ‘common’ people, those who have not achieved the insight of
‘yogic’ perception, the ordinary everyday world of materiality appears quite
naturally as an independent realm which is the source of the experience of an
external reality. The seeming world functions as if there were independent
inherent entities and processes.

These entities within the seeming world are called by the Madhyamaka
‘functioning things’ precisely because they do function as if they were
‘things’; but when analysed the ‘thingness’, or inherent existence, disap-
pears. Seeming reality appears to the vast majority of beings to be solid and
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truly existent, but according to the Madhyamaka analysis it is deceptive; and
the reason that the ‘seeming’ reality is said to be deceptive is simply that
when it is analysed it is found to not exist in the way that it appears to:

[The seeming] is not a stable reality, because it does not
withstand analysis and because it does not appear as an object of
the meditative equipoise of the noble ones …113

The Madhyamaka practitioners were not merely philosophers; they also
investigated the nature of reality through profound meditation techniques.
They therefore analysed their experience of reality through both reason and
also direct meditative investigation.

The Madhyamaka asserts the possibility of having a direct experience of
ultimate reality which lies beyond the duality which is a feature of ordinary
perception in the everyday world. Such perception, however, is achieved by
very few determined practitioners who achieve extraordinary meditative
abilities. The conclusions which Madhyamikas reached through reasoning
were put to the test empirically, although the kind of empiricism involved is
rejected, wrongly, within Western thought.

The process of the Madhyamaka conceptual deconstruction takes place in
stages, each stage depending on the starting view, or configuration of cons-
ciousness, of the person concerned. Within the various schools of Mahayana
views of reality there are various outlooks on the nature of the process of
reality which can be considered to be conceptual frameworks of perception
on a graduated path of deepening understanding. Each view presents a fixed
delineation of reality for exploration:

Also the yogins, due to differences in insight,
Are overruled by successively superior ones.114

The Prasangika is the final phase of the analysis within which it is compre-
hended that all views fail to capture the profound ultimate nature of the
process of reality.

The Madhyamaka viewpoint adopts a clear distinction between a manner
of argument which dogmatically asserts conceptual formulations to be exact
descriptions of a separate and completely describable reality, and a manner
which considers that theoretical argument is a matter of employing
conceptual tools to elucidate aspects of reality towards a greater
understanding of the interconnected process of what appears to be a ‘reality’.
This is the process of ‘cleansing the face of wisdom’:

It’s just as if the sun’s eclipse is taking place,
You see reflections of its changing shapes. To say the sun and its
reflection
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Touch or do not touch would indeed be absurd.
Such things arise dependently and on the level of convention.
Reflections are not real, but using them we smarten our appearance.
In just the same way we should understand that arguments
That have the power to cleanse the face of wisdom.115

When watching a reflection of an eclipse of the sun, in a mirror or pool of
water, to speak of separate, inherently existent phenomena touching or not
touching is beside the point and meaningless. In one sense the reflection is
the eclipse; in another it is completely different. This is the way things are
within the causal nexus of dependently originated phenomena, and the
situation of a reflection of a shadow is certainly an example of an
interconnected and dependently arisen situation.

In this context the reflection stands in for the conceptual systems of
Madhyamaka116 thought. The actual eclipse, of course, is the ultimate nature
to be understood by applying the conceptual reflections of thought. Whilst
these conceptual systems are not ‘real’, they are, however, part of the
interconnected process of using thought in order to understand reality. Such
conceptual pictures do not touch or not touch the ultimate nature because
they are not separate entities which could enter into this kind of relationship
to a separate ultimate reality. This highlights the fact that, for the
Madhyamika philosophers, such conceptual systems are employed within a
process of training the minds of practitioners to comprehend the nature of the
process of reality in increasingly subtle levels of precision, but they do not
directly describe the exact nature of the ultimate reality.

The final, dramatic, phase of the Madhyamaka movement of thought is
when Emptiness is applied to itself:

What is dependent origination
Is explained as emptiness.
It is a dependent designation
And in itself the middle path.117

Here Emptiness is identified as a ‘dependent designation’. It is because
everything which seems to ‘exist’ is actually dependent on a web of
interconnectivity that phenomena are empty. But the Madhyamaka system is
subtle; Emptiness itself is a dependent designation, so Emptiness itself is
empty. In other words the Madhyamaka deconstructs itself in the last phase
of understanding; only a self deconstructing system can deconstruct the
illusion of reality in order to reveal the true nature beyond concepts. It is
important to understand however that the deconstruction will not be effective
unless the configuration of consciousness is prepared through the necessary
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analysis and meditation. Simply reading ‘existence is neither this nor that’ is
not going to do the trick.

What has all this to do with quantum physics? In his book Choosing
Reality B. Alan Wallace makes the following observation concerning the
possibility of discovering a final overarching Theory of Everything in terms
of inherent existence:

…there is a strong human urge to formulate grand unified theories,
while rejecting evidence that does not fit. The assumption
underlying this motive is that reality itself is one grand unified
system that can be represented by our theories. If this assumption
is unfounded, the quest for an ultimate, comprehensive
supertheory is futile. In that case we must be satisfied with the
more modest pursuit of developing complementary theories, each
one seen as relative to the mode of questioning that produced it.118

Wallace calls this viewpoint the principle of ‘ontological relativity’. The
fundamental insight of this perspective, outlined in Hidden Dimensions, is
that it is the nature of the process of reality to reveal itself within experience
in a multitude of forms dependent upon the nature of questioning, or
perceiving, which is undertaken by the sentient beings that are the perceiving
agents of the process of reality. This multitudinous interdependent revelation
of the potentialities of the process of reality takes place at all levels of
manifestation. As we shall see it is the nature of the quantum process of
reality that holds the key to a deep comprehension of the nature of this
unfolding of the potentialities of existence.

In the commentary to the Adornment of the Middle Way the nineteenth
century Tibetan scholar Ju Mipham wrote that:

… even though there is an infinite variety of beliefs; none of
them ever gets beyond the assumption of true existence.119

The Madhyamaka analysis indicates that whenever the assumption that there
are truly existent entities, or truly existent processes, forms the foundation of
a view of the totality of reality, the resulting conceptual system will be
ultimately internally inconsistent. Such internally inconsistent systems will
automatically generate an alternative view which highlights the incon-
sistencies in the original system. Any view that begins with the assertion of
the reality of inherent existence, therefore, will lead to a proliferation of
alternative, equally inconsistent and unsatisfactory views.

In his book Quantum Reality Nick Herbert identifies eight different
interpretations, or views, concerning what quantum theory really means.
The eight views identified by Herbert are:
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 Copenhagen interpretation part 1 – there is no deep quantum
reality, it’s all a fiction. Herbert attributes this view to Niels Bohr:
‘Bohr does not deny the evidence of his senses. The world around
us is real enough, but it floats on a world that is not real. Everyday
phenomena are themselves built not out of phenomena but out of an
utterly different kind of being.’120 Aside from the configuration of
the attribution of reality, this view corresponds remarkably well with
the Madhyamaka view of Emptiness as being the ‘utterly different
kind of being’ that underpins the everyday world.

 Copenhagen interpretation part 2 – reality is created by
observation: ‘What we see is undoubtedly real … but these
phenomena are not really there in the absence of observation’121

 Reality is an undivided wholeness – this is the view that David
Bohm presented in his significant book Wholeness and the Implicate
Order: ‘The inseparable quantum interconnectedness of the whole
universe is the fundamental reality.’122

 Many worlds interpretation – According to Herbert: ‘Of all the
claims of the New Physics none is more outrageous than the
contention that myriads of universes are created upon the occasion
of each measurement act.’123

 Quantum logic – the world is non logical or has a different logic to
humans: ‘the quantum revolution goes so deep that … to cope with
the quantum facts we must scrap our very mode of reasoning, in
favour of a new quantum logic.’124

 Neo realism – the world must be real, quantum physics is wrong. In
other words the quantum world is just like the everyday world.

 Consciousness creates reality: ‘only an apparatus endowed with
consciousness … is privileged to create reality.’125

 The world consists of potentials and actualities – ‘The duplex
world of Werner Heisenberg … the unmeasured world is merely
semireal and achieves full reality status during the act of
observation…’126

Rosenblum and Kuttner, in their more recent work Quantum Enigma, give
nine, briefly and simplistically described they are:

 Copenhagen: Quantum theory is a convenient way of speaking
about reality as we experience it. The entities described are weird
but as we don’t see them we need not worry about this. The only
reality worth bothering with is everyday reality, which we definitely
know is real. This is the ‘interpretation’ that one of the founding
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fathers of quantum theory, Niels Bohr, bullied some of his
colleagues into believing.

 Extreme Copenhagen: The viewpoint developed by Bohr’s son and
his colleague Ole Ulfbeck. According to this view quantum theory
is a convenient fiction. In actuality atoms and their quantum
components do not exist.

 Decoherence: The everyday world of big objects overwhelms the
vulnerable tiny world of the quantum realm and forces it to behave
properly.

 Many Worlds: At every moment in time countless numbers of new
realities are springing into existence. An inhabitant of one universe
at one moment in time is, unknowingly and unceremoniously, rent
into countless copies, existing within a vast number of newly created
‘parallel universes’ in the next moment. These copies are relentless-
ly projected into the multitude of new ‘parallel’ realities constantly
being created by the quantum process of the ‘multiverse’.

 Transactional: Reality is produced by a two way quantum
interaction which takes place both forwards and backwards in time.

 Bohm: David Bohm is usually described as a maverick physicist
because of his unconventional views. In his early phase he
suggested that quantum particles were guided by quantum
waves. Later he suggested that reality consisted of a complex
interlinking network of enfolded ‘orders’ of consciousness.

 Ghirardi, Rimini and Weber: Quantum waves are unstable and
because of this every hundred million years or so a wave will turn
into particle and this causes other waves to also turn into particles.

 Ithaca: Only quantum correlations are real.
 Quantum Logic:We need a new logic to describe things.

Generally speaking all of these views are considered to be mutually
exclusive, they are considered to be inherently real interpretations of reality.
In a later chapter, however, we shall see that, when they are divested of their
claim to ultimate and inherent objective reality, most of them may be
considered, to a greater or lesser extent, as different dualistic perspectives
upon a common nondual empirically transcendent reality.

The Madhyamaka asserts that whenever a conceptual framework starts
from a belief in inherent existence then a proliferation of views will follow.
This tendency was clearly indicated by the great founder of the Madhyamaka,
Nagarjuna:

This situation seems to have provided for Nagarjuna but one
instance of the inveterate tendency of the human mind, the
tendency to cling, to seize. This tendency, which functions under
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a false imagination and not on right understanding, is the root of
suffering in life and of dead-ends and conflict in understanding.127

In quantum physics we certainly find a proliferation of views. So it might be
pertinent to ask if the issue of inherent existence has got anything to do with
this situation. The answer, which is demonstrated in the following pages, is
that all these views operate from the basis of a belief in a definite inherently
existent reality to some degree. One of the central messages of all forms of
Buddhist philosophy is, however, that the process of reality is not inherently
existent!

In order to clarify the quantum situation we shall employ the deep
analysis of the Madhyamaka and apply the ideas of Emptiness to the
quantum situation. When we do this we find that an answer to John
Wheeler’s important question ‘How come the quantum?’, and therefore a
possible answer to his further question ‘How come existence?’ naturally
emerges. It will become clear that some of these viewpoints are, to some
degree, partial disclosures of a realm which by its very nature cannot be
caught within one fixed conceptual formulation. But we shall also find that
some are closer to the truth than others.

Within the scope of Buddhism there are both realist and idealist
interpretations of reality but the most significant perspective is the
Madhyamaka concept of ‘Emptiness’ that goes beyond these extremes to
articulate the nature of reality in a manner not achieved in the modern West.
Emptiness can be considered to be the creative realm of indeterminacy
beyond the concepts within which human thought is generally trapped. Its
articulation within the philosophical vehicle of the Madhyamaka is by no
means a matter of Eastern inscrutability or vagueness; it is, rather, razor
sharp and crystalline in precision. The view of Emptiness develops through
a spectacularly precise and breathtakingly profound analysis of the way that
human conceptuality functions in relation to what is supposed to be ultimate
reality. As the analysis progresses so also does the view of reality. The
conceptual unveiling of illusion moves from one point of view to another
through increasingly subtle phases until there is no further view to move to;
which is the introduction to Emptiness.

The metaphysical-epistemological analysis called the Yogachara-
Vijnanavada, or Cognition-Only, school of Buddhism also has important
connections with the current revelations within quantum physics. Both
indicate that consciousness is the primary constituent of the process of reality.
According to the Yogachara perspective the external world, which seems to
be composed of matter, is a projection by mind of seemingly externally
independent and separate entities; a projection based on the web of
interdependent experiential appearances. Because of our inescapable
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familiarity with the solidity of what appears to be an external world, the
deeply rooted conception develops that there must be external entities that
correspond to the repeated experience of solidity. Furthermore the more the
dualistic world is perceived in this manner the more its appearance is
solidified.

As we shall see this mistaken view of an external realm of independent
materiality is logically demolished by Madhyamaka reasoning, leading to the
conclusion that:

Finding no perceiving subject and no thing perceived
And understanding that the triple world is merely consciousness,
The Bodhisattvas128, … abide in wisdom,
Knowing that the mind alone is ultimate reality.129

The actual demonstration depends, in part, upon the logical process of
determining the exact manner in which the perceiver and that which is
perceived can be isolated as separate entities independently of each other.
The result is the realisation that neither entity actually exists independently of
the other. This logical conclusion echoes Bohr’s conclusion from quantum
evidence that:

Now, the quantum postulate implies that any observation of atomic
phenomena will involve an interaction with the agency of
observation not to be neglected. Accordingly, an independent reality
in the ordinary physical sense can neither be ascribed to the
phenomena nor the agencies of observation.130

But whereas Bohr’s observation relates to the microscopic world, the
Madhyamaka assertion regarding the lack of separation between perceiver
and perceived applies to all levels of reality. The Madhyamaka analysis
actually reveals the quantum nature of the macroscopic world; it is able,
therefore, to address the important issue of the quantum split between
microscopic and macroscopic.

Of particular relevance in this context is the doctrine of the two levels of
reality, or the two truths. The two truths are the conventional truth of
everyday reality and the ultimate truth of the indeterminate nature of reality.
These two are also denoted as the seeming and the ultimate:

The Knower of the world distinguished these two realities.
The one is the seeming and the other the ultimate–
There is no other third reality 131

For ordinary beings the appearance of macroscopic reality is a ‘seeming’
reality that obscures the actual ultimate nature in which all phenomena are
indeterminate and illusion-like. This division of reality into two levels maps
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directly onto the dichotomy between the quantum level and the experiential
macroscopic level of the everyday world.

The profound understanding that all phenomena have no determinate core
of substantial reality is repeatedly demonstrated within the Madhyamaka
analysis. The seeming reality of the everyday world is taken as the ground
from which the analysis begins; a thorough analysis, however, reveals
repeated signs that point towards the ultimate nature:

These phenomena are like bubbles of foam …
Like illusions, like lightening in the sky,
Like water-moons; like mirages.132

This is not to say that there is absolutely nothing; but rather there is nothing
substantial to be found in the manifestation of the seeming play of appear-
ances.

The Madhyamaka is not only capable of elucidating the way that
quantum paradoxes can fit into a harmonious worldview; it also provides a
much needed antidote to the rampant materialist realism that still underpins
the mainstream Western scientific and philosophical perspective. The
Madhyamaka analysis forces us to examine our conceptual pictures of reality
at a very deep and subtle level. It asks us to answer the question of whether
the various models of reality which are taken for granted without a deep
analysis are coherent with some of our very basic assumptions about reality.
The most fundamental question posed by the Madhyamaka is whether the
elements that we postulate as comprising the ‘real’ world actually fulfill the
requirements of what we think a ‘real’ thing should be. The image of a ‘real’
phenomenon that has always been basic to physics is exactly that of
independent self sufficient ‘particles’ and their counterparts, the nebulous
fields whose presence is detected by their effects on the relevant particles.
Both of these entities are generally considered to be inherently existent
phenomena.

The notion of self-sufficient independent elements of reality has
profound implications for the way we must expect the fundamental features
of reality to exist. If this foundational picture of reality is correct then it
should be possible to find elements of reality which are completely
independent and not reliant on any other elements; and such self enclosed,
independent elements cannot be caused by other elements because to be
caused is to be dependent. This is crucial, to be caused is to be dependent
and therefore a caused phenomenon cannot be an elementary basic self-
enclosed feature of reality.

Such a view of reality has been completely shattered by quantum theory.
In all experiments at the quantum level the appearance of a particle aspect or
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a field aspect, i.e. a wave, crucially depends upon the entire constellation of
the experimental setup:

An electron’s so called attributes belong jointly to the electron
and the measuring device.133

And, in the last analysis, this interdependence seems to include, to some
degree, the consciousness of the experimenter or experimenters. It quite
clearly follows therefore that the entities which are supposed to be fully
‘real’ do not fulfill the requirements that we expect from truly real aspects of
reality because they do not exist independently by themselves.

This situation is precisely analyzed by the Madhyamaka in its
investigation into the nature of the reality on an ultimate level. According to
Madhyamaka reasoning a ‘real’ independent feature of reality must have an
inner essence, a self power which depends on nothing else, at its core. This
requirement, which is given the technical term ‘inherent existence’ or ‘true
existence’ (svabhava), is absolutely essential if we wish to hold up the entity
as it were and say ‘this is real’. To assert this degree of reality must be to
assert that this entity depends on nothing else, and if we are looking for an
ultimate independent reality upon which we wish to construct all other
experienced features of reality this stringent requirement is essential.
However when all phenomena are closely examined there is nothing which
exhibits the required self containment to act as an ultimate entity:

Since there is no phenomenon
That is not dependently originating,
There is no phenomenon
That is not empty.134

This argument from dependent origination, the fact that everything comes
into manifestation in dependence on other phenomena, is called the King of
Reasonings by the Madhyamaka because it is a simple, yet irrefutable,
demonstration of the central assertion of the Madhyamaka; there is nothing
in the entire universe, or multiverse, of reality that is not ‘empty’ of inherent
existence; which means the kind of absolutely independent features of reality
which have always been assumed by physics to be fundamental simply do
not exist.

Far from being vague and inscrutable, the minds of the Yogachara,
Chittamatra and Madhyamaka philosophers that feature in the following
pages: Nagarjuna, Aryadeva, Kamalashila, Asanga, Shantarakshita,
Shantideva, Dharmakirti, Chandrakirti, to mention a few, are some of the
most brilliant and incisive tools of analytic investigation ever to turn
attention onto the task of elucidating the nature of reality. The magnificent
intellectual vehicle of discovery that they left to us, little known to the West
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outside of a small circle of Buddhist scholars, is capable of elucidating
problems of the conceptual interpretation of the paradoxes of quantum
physics and philosophy. In the following pages you will discover that the
answers which emerge are astonishing; the Yogachara-Chittamatra and
Madhyamaka perspectives offer a dramatic and dazzling perspective upon
the quantum ultimate nature of reality.

Note: In this chapter ‘Emptiness’ has been emphasised with a capital ‘E’ to
emphasise that it is a Buddhist technical term denoting the ultimate ground
and nature of reality which is not equivalent to ‘nothingness.’ The point now
having been made, future chapters will simply use the more natural
‘emptiness.’
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Bohr and Einstein discussing the nature of reality - in this picture Einstein
looks smug and Bohr looks rattled. This is because Einstein thinks he has
got the better of Bohr in having disproved a vital ingredient in the new
quantum understanding of reality. Bohr stayed up all night to discover
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