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For Juliette —

May the hope we have for the entelechies of our children’s incarnation parallel
the conformal scale-invariant hope for the evolution of human consciousness
this little volume might engender as reflected in the following musing...

This Is The Greatest Poem Ever Written
Should it win a Pulitzer Prize?
Emerson says, ‘Beauty lights the beholder’s eyes’
This rule cannot be bent by critic’s cries.

This Is The Greatest Poem Ever Written
No court of law, Miranda oath, legal imposition
Can deny this lofty disposition.

This Is The Greatest Poem Ever Written
And as you read, oh awestruck ‘mirer,
We give you leave to hone your senses
While you listen t’what our plain defense is.

This Is The Greatest Poem Ever Written
Though Sheldrake’s morphogenic field finds it so
And fundamental Platonic form illuminates it’s glow;

This Is The Greatest Poem Ever Written
Simply because we’ve plumed it so
Thus this stanza or the next will find you smitten.

This Is The Greatest Poem Ever Written
The prior stanza profounds the next
Deny this Muse be Voo-doo hexed.

This Is The Greatest Poem Ever Written
It needn’t be popular to make it so
Listen to the repetition metered incantation.

This Is The Greatest Poem Ever Written
No need to use subliminal suggestion
To hypno-muse myopic perception.

This Is The Greatest Poem Ever Written
Some say moot, we easily refute !
This common bane of artistic creation.



This Is The Greatest Poem Ever Written
As joy now surely swells your breast
You know our Muse and so attest.

This Is The Greatest Poem Ever Written
It makes no difference if nonsense fills these lines
For as recorded everywhere and every-when
This Is The Greatest Poem Ever Written.

Oh, Calliope Queen of Muses
Of sister Goddesses, Muses nine
You inspire us with your pensive rays.

Oh, Clio, Oh Erat, Euterpe and Melpomene
Oh, Polymnia, Terpsichore, Urania and Thalia
You infuse our verse with all divine.

Voild le Plus Poéme Jamais Ecrit Magnifique
Sentez les mots encore comme ils passent vos lévres '
Voila le plus poéme jamais écrit magnifique.

This Is The Greatest Poem Ever Written
Do you realize why at last?
It’s simply Love;
It’s Love that makes it so.

This Is The Greatest Poem Ever Written
Loving you, you know

How could love not be promulgated so...[1]

- Juliette & Richard Amoroso
Reference
[1] Amoroso, J.R.S. & Amoroso, R.L. (2006) The greatest poem ever written, in

Rendevous at the Temple of Love: Poems of Peace, Love & Whimsy, pp. 105-106,
Oakland: Noetic Press.

! French for: Feel the words again as they pass your lips.



Preface

...the right hand side includes all that cannot be described so far in
the Unified Field Theory, of course, not for a fleeting moment, have 1
had any doubt that such a formulation is just a temporary answer,
undertaken to give General Relativity some closed expression. This
formulation has been in essence nothing more than the theory of the
gravitational field which has been separated in a somewhat artificial
manner from the unified field of a yet unknown nature - Einstein.

What kind of a book is this? Does it live up to its hype? We suppose
critics will have a field day with it as has always been the case when
someone goes out on a limb further than the current conquistadores are
wont to. This is not a book for those as it were ‘geocentric nay sayers’
who vehemently oppose anything new or who myopically adhere to the
status quo. A roiling plethora of physicists these days are deeply troubled
by the morose perversity of the conundrum experienced as a result of
such ratiocinations; perhaps hundreds or even thousands struggle with
additional dimensions, string theory— M-Theory — F-Theory and
myriad other issues. Recently a colleague remarked ‘he was finally
willing to pay the price to embrace the Everett Many World’s model’; I
wanted to answer that I cared nothing for what was considered politically
correct and would rather embrace the true intellectual freedom entailed in
the fundamental epistemological foundations of science itself, seek only
for the truth and apply due diligence to the tiniest indicia if even a
scintilla of evidence warranted searching a seemingly spurious path to
find it. In that guise ‘we let our hair down’ so to speak and explore
avenues that have remained unexplored for far too long to their
penultimate conclusions.

We hope thereby dear reader that you might keep an open mind if for
no other reason than as an exercise in epistemology. It was the famous

vii



viii The Holographic Anthropic Multiverse

paradox or antinomy, R = {A‘A & A} of noted philosopher Bertrand

Russell who proved that 4 + 5 = 7 [1]. Contrariwise we use no logical
trickery but take the usual empirical evidence to follow ‘another’ path of
interpretation. For example Hubble discovered cosmological redshift not
a Doppler expansion of the universe which has fostered the ‘political’
mindset of the time.

We mentioned the struggle with ‘political pressure’ in the scientific
community that even one of the greatest physicists of all time gave in to
and withdrew (what was considered at the time ad hoc) his concept of
the cosmological constant calling it ‘his greatest blunder’. We disagree,
his greatest blunder was giving in to what was thought to be politically
correct. It is said there has been little new in physics in the last hundred
years. We insist as Smolin and others have said that this has occurred
because of the pressure to be ‘mainstream’ and the severe punishment
(being marginalized - no career, no publications, no funding) of those
that veer off the beaten track. If science is allowed to be science, this
may not have occurred because the seeds of all we relate in this volume
have been available for planting for most of this 100 years war.

Admittedly this volume’s contents are avante guarde in 2009,
hopefully by 2012 they will be mainstay science if empirical tests are
performed. Let us elaborate. This book has been pitched as a
‘Copernican class volume’. How do we know if we have deluded
ourselves? More importantly, how can you the reader judge tommyrot
and twaddle from truth? Too many of our friends and colleagues insist
that the universe is only 4D. One said, ‘of course if you add more
degrees of freedom you can do anything!” Two of the major
contributions of this volume are a design for universal bulk quantum
computing (Chap. 11) based on a model for surmounting the quantum
uncertainty principle (Chap. 9). History has generally shown that when a
‘correct’ theory is found it is elegant, logical and internally consistent
and has broad explanatory power. Most saliently this little tome is full of
explanatory power. But the point we wish to make regards empirical
testing which is the main pragmatic task of science. Moore’s Law named
after the founder of Intel, has shown for over 40 years that every 18
months the number of transistors on a CPU doubles and the processing
speed doubles. Moore’s Law has never been wrong. In Chap. 11 you will
find a graph projecting Moore’s Law into the quantum domain. This
seems to occur about 2011 or 2012. The chink in making this prediction
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more precisely is that the transition from the usual technology to
quantum technology may involve a phase change like the one that occurs
when one puts a stick into a pool of water — The image of the stick is
bent by a certain small angle. Does such a transition angle apply here? In
any case we challenge the quantum computing community to
‘immediately’ build a bulk universal quantum computing prototype using
the empirically testable model presented here. Do not let Gordon Moore
down. Do not let us down either for that matter because we have use for
a special class of quantum computer required to develop new medical
technologies.

We state our case(s) here matter-of-factly as axiomatic elements of
the new noetic paradigm presented without too much in the way of
humble apologetic mumbo jumbo ‘this is highly speculative’, or
theoretical etc. That’s too boring for us and now should be obvious since
stated up front. Pretty much all of our heretical views are empirically
testable in the near term so we take liberty to play with your minds a
little. Do the experiments then pick on us or not as the case may be
because by then we would doubly deserve it. Why attempt to start such a
puerile brouhaha? For two reasons: 1) As Smolin has said ‘we are in an
era where brilliant young scientists are not given jobs, tenure or funding
unless they rigidly adhere to current thinking’ [2]. Some of us are sick of
this and we personally hope this volume finally has enough chutzpah to
knock ‘Humpty Dumpty’ permanently off the wall. 2) Gandhi said, ‘first
they ignore you, then they laugh at you, then they fight with you, then
you win’. So put up your dukes...

It is uncommon to be so brazen, so why do we do it? We want to
make certain our point does not go unnoticed. Copernicus and Galileo
were almost killed for their ideas; and the modern form of this ‘murder’
is reflected in Smolin’s manifesto noted above. Worse yet, it is said that
it took about 150 years before Copernicus’ ideas became generally
accepted. More recently for Einstein’s introduction of the photoelectric
effect (initially considered absurd) it took ~15 years before the empirical
work was performed. ‘Things’ seem to occur asymptotically quicker in
current times. We suggest this can be so and hope to force the issue —
150 > 15 —>1.5 years which would be about the 2011 or 2012
predicted by Moore’s Law! Again please do not disappoint Mr. Moore;
it would be breaking the law!

The main ‘claim to fame’ of this little tome’s is the semiformal
introduction of a new cosmological paradigm called the Holographic
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Anthropic Multiverse (HAM) which we have done our best to make
‘logically coherent and internally consistent’. In spite of its flaws which
stem from our inability to have performed better at this point in time;
there is no denying the breath of its explanatory power:

e Empirical model for surmounting the quantum uncertainty principle

Design for immediate implementation of bulk universal quantum

computing

Redshift-CMBR as black body cavity-QED exciplex equilibrium

QSO luminosity as gravitational shock waves

Integration of G & EM in a manner supporting the new cosmology

Design for de Broglie matter-wave antiballistic defense shields

Putative new empirically testable derivation of M-Theory tension

New protocol for SETI success that calls for a new kind of telescope

A simple unified field equation with implications for the nature of

the observer, brane tension and CMBR/redshift

e Reference to a companion volume that delineates the physical basis
of awareness from the mind-body side of the anthropic cosmology

This is a reasonable list of accomplishments for any book and as we
mentioned our bodacious claims are attenuated in the fact that most are
empirically testable in the near term.

’t Hooft said “nature is much more crazy at the Planck scale than even
string theorists could have imagined” [3]. This volume could just as
easily have been called ‘The Nature of the Singularity’ because that is
really what it is all about or ‘Demise of the Big Bang’ instead of being
called the Holographic Anthropic Multiverse; but the chosen title has
broader scope. In the sense of the above bulleted list we wish we could
call it ‘Nobel Prize Giveaway Manual’. We are curious to see how many
it spawns. Again don’t let us down; And yes, we have that much
confidence, which may seem surprising in the face of the 2006 Nobel
prize in Physics to John C Mather and George F Smoot:

“...for recording faint echoes of the birth of the universe. Their
precise satellite measurements of the cosmic background radiation,
remnants of the sea of light emitted by the new universe, have
confirmed fundamental predictions arising from the Big Bang theory,
leading to its further acceptance as the standard model of cosmology.”
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Never has so much intelligence and pride been expended on
something so wrong. "There are some ideas so wrong that only a very
intelligent person could believe them." - George Orwell. Certainly
Occam’s Razor can only be applied if the choices it is applied to is
correct. Hubble discovered a cosmological redshift relation not
expansion of the universe. Certainly COBE has been a boon to
cosmology but it would have been better if the Nobel Committee stuck
with their statement ‘They have been honored for their discovery of the
blackbody form and anisotropy of the cosmic microwave background
radiation’. Smoot went so far as to quote Kiyoshi Shiraishi in saying “It
is impossible that the Big Bang is wrong” [4].

Consensus discourages dissent... It is the enemy of science, just as it
is the triumph of politics. A theory accepted by 99 percent of
scientists may be wrong. Committees... that decide which projects
shall be funded are inevitably run by scientists who are at peace with
the dominant theory. Changing the consensus on cosmology will be
an arduous task, like turning a supertanker with a broken rudder. ...the
competition of theories has been the driving force behind scientific
progress. Isolated individuals and private companies have been the
most fruitful sources of this advance [5].

We have decided to throw caution to the wind and not hold anything
back. Parts are informal and highly speculative but included because they
follow directly from the new model in unique and interesting ways.
Other parts are as pragmatic, rigorous and as empirically testable as the
current state of our abilities and understanding allow. It is said that the
bigger the step and the farther ahead of its time the greater the challenge
for acceptance. Nevertheless we are a product of the current Zeitgeist
suggesting that this book’s radical stance is timely. We know that to
some it will be long overdue. What is it that drives the evolution of
human consciousness? That could be a subject for a multi-volume series.
The one-word answer is ‘necessity’.

If a Static Universe model had been continuously embraced since first
introduced by Newton in the 17" century in the same way the Big Bang
has; it is possible we would not be in a different place now. We consider
this unlikely because a lot of intellect would have been expended
exploring avenues neglected for no reason other than political myopia:
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The Dirac Covariant Polarized Vacuum

Photon Mass Anisotropy

Anthropic Principle / Teleology

Nature Of The Observer

Physical Basis Of Awareness/Consciousness

Completion Of The Tools Of Epistemology

Extended Electromagnetic Theory

De Broglie-Bohm Ontology To Complete Quantum Theory
Additional Dimensionality

Alternative To Quantum Gravity And Higgs Mechanism

This volume is a full spectrum of theoretical insights based on
application of a new cosmological paradigm and the insights that
naturally drop out of it - from more rigorous theoretical considerations
on quantum theory to the raw speculations on SETI research. But there is
another wrinkle going on from which we take license to speculate. We
wish to take a step toward completing the tools of human epistemology
as stated formally in the last chapter of a companion volume [6].
Epistemology has evolved from superstition to logic to empiricism. The
remaining tool first proposed by Plato is the utility of transcendence in
theory formation. Plato said, ‘noetic insight is the highest form of
knowing; no matter how broad ones knowledge base or how great ones
intelligence noetic insight comes form beyond the individual’.

This volume is our attempt to institute a Galilean or Copernican class
revolution. The subtitle of this volume summarizes much of our purpose
in writing it. Specifically we make the case that cosmology takes the
form of a holographic anthropic multiverse. Avenues of our approach
have been unpopular during the last sixty years. While the terms
holographic, anthropic and multiverse have each been around for various
degrees of time; we believe we are first to merge them into a unified
cosmology in a formal way. In the hope that the views presented are
inspired we do not take a conservative approach. Where required to
facilitate development of the model our approach is axiomatic. We
justify our radical stance by evidentiary conclusions from the history of
science; and in that sense hope our approach is bold enough to take part
in implementing a second Galilean class revolution in cosmology. By
this we mean that the history of science has shown that when the correct
theory is found it has elegance, internal logic, simplicity and broad
explanatory power.



Preface xiii

In simple terms we build the Holographic Anthropic Multiverse
cosmology by taking alternative interpretations of all the purported
pillars of the Big Bang. We ask the reader to indulge us with an open
mind especially if the ‘chains of myopia’ have tethered the minds eye
rigidly to the currently popular Big Bang. At the time of Galileo it was
inherently obvious to the same degree and built on what was considered
sound logical deduction that ‘the heavier object would fall faster in a
gravitational field’. We hope to show that today even with hundreds of
years of sophisticated experimental development; we are prone to the
same logical errors. As we have professed it is possible by using the
tenets of anthropic cosmology to complete the tools of epistemology so
that we are less and less likely to make the same kind of errors in the
future in spite of our personal biases.

A surprising number of contemporary physical scientists do not
accept dimensionality beyond four. The Euclidean line is deemed the real
line because it is what our ‘eyes’ observe; but even in 3D dimensionality
cannot be adequately proven. Newton gave us three; then Einstein
introduced a fourth. String theory has struggled with thirty-two to
twenty-six, eleven to ten and back again with M-Theory settling for
eleven, as the parade continues with the recent addition of F-Theory cast
in twelve for which we make a formal case for the ultimate basis of a
Holographic Anthropic Multiverse (HAM).

While a reasonably large number of papers are published each year in
cosmology, astrophysics, string theory and various areas of extended
physical theory, not so many books are written and few of these have
attempted to condense the arena and organize pertinent aspects into a
coherent whole. This is due in part to the fact that the associated fields
are relatively new and vibrant with evolution. Most workers confine
themselves to narrow areas of research and typically spend little effort
considering a larger framework. This suggests the time is ripe for
monographs with the capacity to present order to the field. Our main
purpose is not to present a review of recent thinking in order to survey
and connect disparate pieces for the sake of adding coherence; but rather
an attempt at engendering a grander new step forward based on
numerous breakthroughs in our research and that of others related to the
holographic cosmological model. The inherent purpose of an Anthropic
Multiverse is life and consciousness, therefore intelligence in the cosmos
is the evolutionary rule not the accidental statistical exception.

Not long ago cosmology was not considered a science; it was at best a
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form of philosophical/theological rumination. Some still say ‘first comes
speculation, then speculation squared followed by cosmology’. To this
critic that is what Big Bangers have done and continue to do. Of course
somehow this is what we all try to do to preserve our theories especially
if the alternative threatens to shatter our world view. Aristotle thought
experimentation was flawed and foolish; that only logic could lead to the
truth. Why should cosmology ultimately have Multiverse, Holographic
and/or Anthropic properties; and especially the integrated Holographic-
Anthropic-Multiverse form we promote here? This is what we attempt in
the volume.

One of our boldest premises is the suggestion that there is no quantum
gravity. This is not a deal breaker in our view for the holographic
principle because ‘t Hooft’s motivation for intruding the principle to aid
the development of quantum gravity is only entailed in the quest for a
fundamental unified theory. Without a quantum gravity this quest still
exists; but in a different form. Feynman said:

...maybe we should not try to quantize gravity. Is it possible that
gravity is not quantized and all the rest of the world is?...Now the
postulate defining quantum mechanical behavior is that there is an
amplitude for different processes. It cannot be that a particle which is
described by an amplitude, such as an electron, has an interaction
which is not described by an amplitude but by a probability...it seems
that it should be impossible to destroy the quantum nature of fields. In
spite of these arguments, we should like to keep an open mind. It is
still possible that quantum theory does not absolutely guarantee that
gravity has to be quantized.

We use standard abbreviations for acronyms such as QT for quantum
theory; we mention this here because we took the most liberty with terms
for dimensionality or dimension, D with usage such as 3D, 4D, XD, HD
which spelled out would add pages to the volume.

Shortcomings - we could try to be sufficiently arrogant to pass
ourselves off as string theorists, but we don’t really want to be as it’s a
life-long career path. So we merely dabble to make certain points
because ultimately we have another time consuming agenda which will
appear in future volumes.

The SETI work in Chap. 13 is our most speculative, but it falls right
out of the anthropic portion of the HAM all on its own. We hope
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someone will finish inventing the interdimensional Q-Telescope
proposed by the time the SETI-I program is considered a failure.

The QSO luminosity work is reasonably OK, needs a little more work
for full rigor. Gravity is after all a classical theory and needs to be
extended; not as quantum gravity which our theory says doesn’t exist.
The integration of the two principles is at unitarity not with each other.

The defense shield, maybe we got away without putting in actual
engineering diagrams; but the perceptive reader will notice that all these
threads are based on the very same principles of manipulating vacuum
topology. You understand how to get one; you get all the rest of them.
Programming the vacuum for the defense shield isn’t more difficult than
ontologically programming a quantum computer; only that one needs the
additional nanoscale programmable matter substrate to imbed it in a
more clever L.O.V.E.R. (Laser Oscillated Vacuum Energy Resonator)
configuration (see Chap. 9) to get sufficiently Godelized' [7], whereas in
universal quantum computing the resonance hierarchy for surmounting
the uncertainty principle is simpler to arrange. And in the defense shield
case (see acknowledgement at the end of Chap. 12) we’re not sure just
anyone should be able to build it. We believe all scientific discovery
comes as ‘revelation from God’ and we wanted to leave a little wiggle
room for God to play his hand in the Zeitgeist.

We had a sense of humor but use it up here to write our own review
of this book: ‘This insidious volume is a conspiracy by the international
psychoanalytic community to drum up business during a troubled world
economy; if you read it you will need psychoanalysis for the rest of your
life...’

Finally we would like to thank Lou Kauffman, the Knot Series editor,
for his confidence in us and hope we have not misbehaved to the degree
that he needs to wear a ‘Flak Jacket’, at least until after the ink
sufficiency dries.

! Godelization — according to Godel’s incompleteness theorem a system cannot
be completely understood in terms of itself. In this case cannot be sufficiently
controlled from within its own limits.
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Chapter 1

Demise of the Big Bang - A Philosophical
Conundrum

Perhaps never in the history of science has so much quality evidence
accumulated against a model so widely accepted within a field. Even
the most basic elements of the theory, the expansion of the universe
and the fireball remnant radiation, remain interpretations with
credible alternative explanations. One must wonder why, in this
circumstance, four good alternative models are not even being
comparatively discussed by most astronomers - T. Van Flandern [1].

The crucial discoveries needed to break away from current dogma
will only be communicated in alternative journals, conferences and
books such as the present one, where investigators can speak frankly
about fundamental issues - Halton C. Arp [2].

Critics of the Big Bang have said every time the Big Bang fails an
adjustment to the theory is made or a new parameter added to fix it.
While a valid criticism, it misses the mark in that this is the business of
science, constant tinkering until truth is eventually found. Our complaint
is in the quotes above. Others have said that there is no truth in science
because a theory can never be proven true only falsified. However there
is another wrinkle in that respect; when a ‘best’ theory is finally found
and later falsified what remains is Absolute Truth [3]. Absolute truth in
science refers to a finite regime described by a theory that has been
falsified. This somewhat rarefied condition is best said about Newton’s
theories. They remain absolute truth in reference to the finite classical
regimes they describe [4]. The aim of this volume is to provide sufficient
insight that Big Bang cosmology may finally be falsified.
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1.1 Philosophical Overview

The Ptolemaic system with the Earth as center of the universe
(geocentric model) lasted for 2,000 years after the Greek Ionian school
first postulated a model with the sun as the center of the universe
(heliocentric) in 300 BC because of the forceful persona of Hipparchus,
considered the greatest mathematician and astronomer of antiquity, in
150 BC and the fervor with which he defended it. It is interesting that
Hipparchus first tried to prove the sun as the center, but the con-
temporary Platonic idea that the circle or sphere were the only perfect
shapes and therefore divine and thus the only orbit a planet could have
became a significant fact in changing world history. Even though the
planetary orbits are nearly circular his calculations were so precise that
he totally abandoned the heliocentric system. If he had abandoned
circularity instead, another construct based on incorrect religious dogma,
the correct heliocentric system would have been accepted 2,000 years
earlier. The Ptolemaic system was called the greatest intellectual
achievement of ancient astronomy and lasted until the time of
Copernicus. These early ideas of perfection and the belief of an eternal
universe led to the Newtonian static cosmological model. Einstein
assumed that the universe was uniform which came to be called the
cosmological principle and later generalized to the perfect cosmological
principle for steady-state cosmologies.

Sometimes ‘truth’ takes awhile to uncover because the avenue leading
to it might be unpopular or seem in apparent violation of ‘Occam’s razor’
(All other things being equal, the simplest solution is the best.). Before
the 20" Century scientific cosmology was little more than philosophy;
and it appears that Einstein’s motivation for a static universe model may
have been theological. The Big Bang hallowed for over eighty years was
motivated by the antithesis of that condition.

Aristotle insisted that ‘logic was superior to experiment’; but at the
time of Galileo pure logic failed giving rise to empiricism as the
dominant pragmatic test. Cosmological data is the most difficult to
acquire with precision. It is fascinating to realize that we are on the cusp
of another Galilean class revolution in that empiricism has failed
epistemologically, not in and of itself, but in the Aristotelian sense that
unscientific bias for a preferred theory has demanded errors in
interpretation. Indeed not only have Mather and Smoot won the Nobel
prize for the Big Bang, but Smoot quoted Kiyoshi Shiraishi in saying: “It
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is impossible that the Big Bang is wrong” [5].

The 2006 Nobel Prize in Physics was awarded to J.C. Mather and
G.F. Smoot "for their discovery of the blackbody form and anisotropy of
the cosmic microwave background radiation" from measurements made
by the COBE satellite launched by NASA in 1989. All that is fine; but
Hubble discovered a redshift distance law not expansion of the universe,
so we have trouble with this statement by the Swedish Academy: ‘The
COBE results provided increased support for the Big Bang scenario for
the origin of the Universe, as this is the only scenario that predicts the
kind of cosmic microwave background radiation measured by COBE’.

It is said that COBE measurements also marked the inception of
cosmology as a precise empirical science. According to Big Bang theory,
the cosmic microwave background radiation is a relic of the earliest hot
phase of the Universe immediately after the big bang which has
gradually cooled as the Universe has expanded which today corresponds
to a blackbody temperature 2.75 degrees above absolute zero (equivalent
to -273.15° C or -459° F). The COBE measurements revealed a perfect
blackbody spectrum for the microwave background radiation. But this is
the same scenario as what one would expect from a cosmological QED
blackbody cavity without an initial Big Bang singularity for a static
universe model for example. And this temperature is precisely what
Eddington was able to calculate from fundamental parameters [6].

The microwave ‘background’ makes more sense as the limiting
temperature of space heated by starlight than as the remnant of a
fireball - Sir Arthur Eddington [6].

History has repeated itself. Not in hundreds of years have such
conditions existed in science. Copernicus and Galileo were nearly
executed for their views. Today the ‘murder’ has taken a different
approach: Young scientists are not given funding or tenure if they try to
pursue research avenues not considered politically correct [7].

The cosmological principle which the Big Bang is based on states that
the universe is homogeneous, isotropic and time dependent wherein 4D
spacetime is described by the Friedmann-Robertson-Walker metric [8,9]

dr?
1—kr?

which is an exact solution to Einstein’s field equations

ds> = —dt* + a* (1)

+ 77 (d6” +sin’ .9d¢2) (1.1)
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87G
GW+AgW: - T/N. (1.2)

Only one of the Friedmann solutions to Einstein’s field equations is
stationery which Einstein chose for his static cosmological model by

introducing a cosmological constant, Aequal to A, =4xGp/ ¢ with
G Newton’s constant and p the cosmic matter energy density. Einstein

then added the cosmological constant to General Relativity in order to
counteract the effects of gravity which in a universe full of matter would
cause the universe to collapse. By putting @ =d =0 in the Friedmann
equation the Einstein radius of curvature, Ry for a static universe is

C

—_— 1.3
N4rGp (1)

A number of other values of cosmological constants have been proposed
by various authors and the value zero was particularly popular before
1998. The zero value of cosmological constant predicts a decelerating
expansion of the universe. After 1998, when observations established
beyond any reasonable doubt that the expansion of the universe seems to
be accelerating, the value zero had to be given up and a quest for
establishing a real value started and is still going on.

Big Bangers consider the static solution unphysical because of their
interpretation of the Hubble redshift as a Doppler shift indicative of an
expanding universe. Einstein’s field equations do allow the possibility of
singularities allowing for the putative occurrence of Big Bang
singularities and black holes. The Big Bang’s main strengths have been
interpreting a Hubble redshift distance relation that appears to coincide
with the age of the universe derived from it. Although of course each
time the model ran into trouble new parameters like inflation and
quintessence were added to fix the problem. The other main pillar is the
Cosmic Microwave Background Radiation (CMBR) which is theorized
to have cooled to be sufficiently isotropic with a black body temperature
spectrum to support the model. There are of course other unpopular
interpretations for these two parameters that will be addressed in this
volume. A number of problems remain that are sufficiently threatening to
warrant the exploration of alternative considerations.

RE — A;:l/2
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Perhaps never in the history of science has so much quality evidence
accumulated against a model so widely accepted within a field. Even
the most basic elements of the theory, the expansion of the universe
and the fireball remnant radiation, remain interpretations with
credible alternative explanations. One must wonder why, in this
circumstance, four good alternative models are not even being
comparatively discussed by most astronomers [1].

THE HORIZON PROBLEM

According to the Big Bang the CMBR received in the current epoch
originated after the primordial explosion at the time, 7, when matter and
radiation ‘decoupled’ for a cosmological temperature considered to be

T, =3,000° K . The decoupling time, ¢, is calculated by the formula

T, 273K a) (1)
T, 3,000K a(t) |

(1.4)

yielding a z, ~ 200,000 %' years which in this scenario corresponds
to a distance the CMBR photons traveled since emission of

2/3
a(%)fj%%() 1—(%} ~3t, ~ 6,000 h'Mpc (1.5)
0

coinciding with the present particle horizon size [10].

The problem is that this decupling horizon allows the sky to split into
~ 14,000 causally separated patches sending light to us. The difficulty
arising is how can the black body radiation temperature from all these
patches be so well tuned [10]?

THE FLATNESS PROBLEM

The current energy density of the universe is observed to be
asymptotically flat corresponding to a matter dominated universe. The
unsolved question surrounding this issue is why should the initial energy
density of the universe be so finely tuned as to be equal to its critical
value, £ =0 in Eq. (1.1).
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DENSITY FLUCTUATION

In order to have structure formation in a Big Bang cosmos there must be
a primordial density perturbation, dp/ p at all scales and an explanation

of the causality violation coinciding with the horizon problem above.
Additional difficulties are that in a matter dominated inflationary
universe expansion separates particles slowing structure formation and in
a radiation dominated universe there is no structure formation [10]. The
Big Bang offers no explanation for how these primordial density
fluctuations originate.

EX NIHILO CREATION PROBLEM

How could the universe arise from nothing? What triggered the creation
process [11]? Something arising from nothing is a logical contradiction.
The Greek and Hebrew terms for creation suggest ‘built from or
organized from existing materials’, but what is the cause of the original
instability? Creatio ex Dios?

Steinhardt and Turok have proposed a cosmology where space and
time always existed [12]. By using string theory they claim the Big Bang
was a bridge to a pre-existing universe. Using this idea they speculate
that individual creations could undergo eternal successions, with trillions
of years of evolution between each Big Crunch and Big Bang.

LARGE SCALE STRUCTURE & AGE OF UNIVERSE PROBLEM

Recent observations have shown that the size of large galactic structures
in the ‘Great Wall’ are far too large to have formed in 10 to 20 billion
years. The new data shows a universe full of super-structures and
companion super-voids with a scale of about 10’ light years that could
require over 100 billion years to form by gravitational attraction. This
problem, by itself, should be strong enough to discard the Big Bang
model and replace it with a new one.

COSMOLOGICAL CONSTANT — DARK ENERGY PROBLEM
Until recently cosmologists assumed the cosmological constant to have a

value of zero because it predicted a decelerating expansion of the
universe. But the discovery of acceleration caused a revival of the
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cosmological constant as a mechanism for explaining dark energy. Dark
energy in Big Bang cosmology has recently been recast as a scalar field
called Quintessence [13] to explain the cause of the observed
acceleration of the universe. Quintessence is sold as a way of replacing
the cosmological constant with a negative energy pressure of magnitude
equal to the positive energy density

p=-pc’ (1.6)
This Quintessence replacement energy is derived by
2 4
A
—>p+ ; —>p- . 1.7
pPopre =i PP o (1.7)

where to create an accelerating expansion term the scalar Quintessence
field must be

p<-—pc’/3[13]. (1.8)
QUASAR REDSHIFT-LUMINOSITY PROBLEM

The redshift and luminosity of some Quasars is far greater than would be
expected by their distance or compared to the galaxy they are located
within [14]. Some are purported to be at the limit of observation
suggesting they are both too old to have formed in the time since the Big
Bang and also farther away than the calculated Hubble radius.

More troubling problems occurred in the spectrum of blueshifted
objects like ESO 323-GO077 that contain three times more iron than
possible for their age [15].

OTHER PROBLEMS

e QGalactic rotation speeds suggest 45 to 60 rotations since the Big
Bang which is not sufficient time to achieve a spiral shape. Many
spiral galaxies are observed at large distances for times closer to the
Big Bang indicating time for even fewer rotations. Recent Hubble
images show spiral galaxies within 5% of the big bang time leaving
time for only 2 or 3 rotations at the Milky Way galaxy's rotation
rate [16].

e Can galaxies collide if they are flying away from each other?
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e QGalactic redshift surveys reveal a regular spacing a quarter of the
way to the time of the putative Big Bang origin, but Big Bang theory
says they should be closer together the closer they are to the time of
the Big Bang [16,17].

e Old galaxies are observed near the time of Big Bang origin with
insufficient time to evolve.

e High energy cosmic rays are observed at energies beyond a theoret-
ical cutoff for a hot Big Bang conflicting with the postulated CMBR
temperature in the early universe. Cosmic ray protons or atomic
nuclei traveling through space at speeds approaching the speed of
light would have been attenuated by a high temperature radiation
field [16,17].

There remains something disquieting about this model. It contains
a huge array of variables that can be changed pretty much at will. So
flexible is it that some claim the model can be stretched to fit any
observation [18].

Nowadays, it sometimes appears that the Big Bang model for the
origin of the Universe is accepted as established fact, rather than
simply another theory — albeit one with a multitude of ardent
supporters and which seems to explain so much so satisfactorily.
However, problems do remain and many have been addressed in the
past by allowing additions to the basic theory — a privilege not
afforded to rival theories [19].

The temperature of intergalactic space was predicted by
Guillaume, Eddington, Regener, Nernst, Herzberg, Finlay-Freundlich
and Max Born based on a universe in dynamical equilibrium without
expansion. They predicted the 2.7 degree K background temperature
prior to and better than models based on the Big Bang [20].

1.2 A New Cosmological Horizon

After Hubble's discovery of the redshift distance relation, Fritz
Zwicky did not agree that the redshift should be interpreted as a Doppler
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expansion of the universe and he suggested that a static universe would
still be viable if an alternative explanation of redshift by a mechanism
causing photons to lose energy as it traveled through space could be de-
veloped [21]. This is the ‘tired-light’ concept developed in Chap. 7.

A static universe also has to describe a process for creation of
Hydrogen since in an ancient or eternal universe there would no longer
be star formation when the universe ran out of Hydrogen [22]. Matter
creation has been addressed in the quasi-steady state model [23-28] but
not by a formalism considered sufficient by most cosmologists.

The two main pillars of the Big Bang are the Doppler redshift and the
Cosmic Microwave background Radiation (CMBR) which are formally
addressed in Chap. 7. Here it is sufficient to make the challenge that
Hubble discovered a cosmological redshift not a Doppler expansion of a
Big Bang singularity. The COBE and WMAP satellites have found the
CMBR to be a perfect blackbody radiation; but there is no reason to so
stringently consider it solely as a relic of a Big Bang singularity.

Experimental science began in earnest when Galileo demonstrated
that heavier objects do not fall faster than lighter objects in opposition to
the logical reason at the time. It seems that now we have come full circle
to a time when not only are there questions that science cannot answer,
but that science draws seriously wrong conclusions from the data
acquired. This book describes one such error in terms of the formulation
of the Big Bang theory and represents one of the first applications of
noetic principles to correct scientific error.

All theory formation has a metaphysical component; in addition to
rigid adherence by its followers, this is another reason why some people
call science a religion - whether a theory is formed before data is
acquired to design an experiment or after in an attempt to model the
world around us, intuition and experience play a significant role in
determining the conclusions drawn.

A truth that represents a permanent and final grasp of some limited
aspect of nature. Most people would say this is incompatible with the
expectation that our theories will be falsified. I adhere to the
expectation that our theories will be falsified, and look for the
immutable truth only in those theories that have already been
falsified. Newtonian mechanics...is an example of the most certain
and permanent truth man has ever achieved. Its only failing is its
scope;, it does not cover everything [29].
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‘The inherent tendency of an object to move toward its natural place
depends on its composition. Heavy bodies, composed mainly of earth
and water, are endowed with the property of gravity, a centripetal
tendency to move toward the center of the universe. Light bodies,
composed mainly of air and fire, are endowed with the property of
levity’- Aristotle believed that the speed of a falling body is proportional
to its weight. Aristotle’s physics was qualitative rather than quantitative.
Indeed, he believed that quantitative physics was impossible. More than
2,000 years ago, Aristotle concluded that heavier objects fall faster than
lighter objects. Aristotle also surmised that the rate at which an object
falls toward Earth when dropped is directly proportional to its mass, i.e.,
an object with twice the mass of another falls twice as fast. Reality, it
was held, could be understood by pure reason - hence easily-disprovable
logical errors like Aristotle's claim that a heavy object falls faster than a
light one persisted for millennia. It is easy to see how scientific
philosophers of antiquity embraced Aristotle’s viewpoint as its apparent
elegance was so intellectually appealing.

One can only speculate why a majority of scientists hold a preference
for a more Darwinian-Naturalistic cosmogony rather than a deistic one.
One reason might be that although it has been over four hundred years
since Galileo was forced to recant heliocentrism and spend the last years
of his life under house arrest by order of the Roman Inquisition, some
residual resentment for the narrow mindedness with which the theocracy
hindered the advance of science before the Renaissance. Another could
be that while ~95% of the general population believe in some form of
God only ~25 to 30% of scientists do so because it appears that scientists
feel capable of finding explanations without resorting to putative deities.

Science etymologically from the Latin scio-‘to know’, is by definition
supposed to be an unbiased search for truth; but this has never been the
case. Human nature interjects popular or ones personal myopia. In early
times the theological bias that everything in ‘God’s universe must be
perfect — perfect spheres for example kept discovery of the heliocentric
universe at bay for thousands of years. Such bias is human nature. We
must confess a similar bias; but we do not profess a theistic cosmology
solely for alignment with out belief system. As we hope to demonstrate
in these chapters; it is the explanatory power of the anthropic cosmology
that prospers the underlying predilections. We also believe that the
human condition can be overcome or superceded by a second Galilean
revolution — one that completes the tools of human epistemology [30].
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Chapter 2

Extending the Standard Model: Towards the
Ultimate Evolution of String Theory

...maybe we should not try to quantize gravity. Is it possible that
gravity is not quantized and all the rest of the world is?...Now the
postulate defining quantum mechanical behavior is that there is an
amplitude for different processes. It cannot be that a particle which is
described by an amplitude, such as an electron, has an interaction
which is not described by an amplitude but by a probability...it seems
that it should be impossible to destroy the quantum nature of fields. In
spite of these arguments, we should like to keep an open mind. It is
still possible that quantum theory does not absolutely guarantee that
gravity has to be quantized [1] - R.P. Feynman.

String Theory, recast as M-Theory after the 1995 superstring revolution
has remained highly controversial because until now direct methods for
empirical tests of its parameters have remained elusive. There are
purported to be 10'” candidates for the unique string background sought.
One impetus for string theory in XD was the work of Kaluza and Klein
showing that gravity and EM could be integrated by introducing a 5"
dimension. We believe as Feynman wonders, that a search for a quantum
gravity is not the way to orient the quest for a Theory of Everything
(TOE). M-Theory has made great strides in developing, tinkering with
and finding rich associations between the infinite parameters of string
theory. Because string theory is still aligned with a Big Bang cosmology
researchers seek one unique compactification from which the standard
model of particle physics will drop out. Here because HAM cosmology
is a complex self-organized continuous-state system we profess that all
dimensionalities of compactification occur by what we call the HAM
mantra: ‘a continuous-state spin-exchange parallel transport deficit angle
dimensional reduction compactification process’ — a concatenation that is
merely a fancy way of trying to elucidate SUSY breaking parameters.

13
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2.1 Pre-Ambulatory Hoopla

Logically, since not long ago it appeared we lived in a Newtonian world,
one might now assume we live in a Quantum world. By this logic should
it not follow that after the unitary field is discovered one might surmise
the universe is a form of unitarity as some monistic Eastern philosophies
suggest. We believe this is not the case either, and suggest that the
multiverse is a continuous-state Kantian antinomy [2] between the three.
We realize this appears strange; but our evidence so far in examining the
applications we have been able to develop based on such a view, i.e.
surmounting uncertainty or universal quantum computing for example
seem to indicate such a view should be embraced rather than ignored.

It appears logical in particle physics that supersymmetry (SUSY) is a
symmetry that relates elementary particles of one spin to another particle
that differs by a half unit of spin known as superpartners. In other words,
in a supersymmetric theory, for every type of boson there exists a corres-
ponding type of Fermion, and vice-versa. As of 2009 there is no direct
evidence that supersymmetry is a symmetry of nature, a situation that
physicists hope will change when the supercollider comes online late in
2009 if earlier initialization problems are overcome. We surmise the
experimental protocol outlined in Chap. 9 provides a much simpler and
direct low energy avenue for plumbing the HD domain making string
theory readily testable. Other currently perceived ‘outrageous’ postulates
of the continuous-state HAM cosmology are:

e There is no quantum gravity (not the regime of unification)

e There are no superpartners (sparticles)

e There is no Higg’s Mechanism (New type wormhole instead)

e Photon mass anisotropy, oscillating duality, m, # 0 <> m, =0

e Anthropic evolution drives self-organization within the Einstein Hy

The first three constructs, while intellectually appealing for some
decades are remnants of Gauge Theory, although enormously successful,
is only an approximation soon to be shown unable to continue to sustain
such predictions. It is obvious that the standard model of particle
physics-cosmology is incomplete (recent discovery of neutrino mass for
example) justifying the alternative considerations presented here [3,4].
By current considerations supersymmetries are generated by objects
transforming under a spin-statistics theorem, where spin-1 Bosonic fields
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commute while spin-/2 Fermionic fields anticommute according to the
tenets of the Copenhagen interpretation of quantum theory. By current
thinking in order to combine the two fields a super-Lie-algebra is needed
that doubles the number of fundamental particles (superpartners often
called sparticles). The Higgs mechanism has been a primary motivation
for SUSY because it entails inherent Boson-Fermion renormalization
/symmetry breaking that can be formalized in XD. We believe the
renormalization paradox is indicative of the immanent need for new
physics in the same manner that the Raleigh-Jeans Law was indicative of
the immanent appearance of quantum mechanics and that the infinities
should not be considered a ‘plague’ but indicative of a lower order cut-
off of the unitary field requiring a new set of transformations (see Chap.
5) beyond the current Lorentz/Poincairé to reveal their place in nature.

11D Supergravity
TypellB
10D
Superstring

Theory

12D
F-Theory =HAM

Heterotic-0

Type lIA
Heterotic-E

Figure 2.1 Various types of string theory combined to form M-Theory and a
12D form of F-Theory utilized by HAM cosmology to introduce the anthropic
principle driving complex self-organization in the static Einstein 3-sphere, Hy.

Recent M-Theory modeling has been able to resolve the hierarchy
problem [5,6] yielding insight into the disparity between the weak and
gravitational interaction scales. The maximum number of super-
symmetries is 32 (curiously the same as the number of crystal forms)
suggesting the maximum number of dimensions is 11 [7]; but we
implement a 12™ XD in order to introduce the anthropic action principle
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driving the evolution of the complex self-organized continuous-state
structural-phenomenology of the static-temporal Einstein-Hubble 3-
sphere, Hy. Interestingly Smolin, architect of Loop Quantum Gravity
(LQG) postulates that LQG does not require sparticles either and that
LQG may turn out to be a component of M-Theory. Our problem with
LQG is that it is limited to 4D; but its other interesting feature is that it is
said to provide a background independent vacuum [8-13].

As stated the myopic Higgs mechanism requirement is an artifact of
Gauge Theory being an approximation waiting for new physics. If no
Higgs or superpartners, what then? The worm-hole-like topological
dynamics of HD branes. Starting from the perspective of the Dirac

spinorial spherical rotation of the electron requiring — 360" —720°;
where the additional 27 rotation is indicative of rotation through HD
topology before returning to the 3D point of origin. This ‘Klein bottle’
raising-lowering effect is amenable to a Wheeler wormhole concept
where ‘charge is topology’. According to Wheeler lines of force in a
wormhole can thread through a handle and emerge through each mouth
to give the appearance of charge in an otherwise charge free spacetime
[14-16]. Wheeler originally failed; we believe because his approach was
only 4D. An HD elaboration of this concept could take the place of the
Higgs mechanism replacing sparticles with brane topologies (Fig. 2.2).

Witten Radius
/\v Ising =2GM /
vertex l
A

\

N

Surface | - (
of \
constant
Radius time / /
=2GM

Figure 2.2 Wormhole modeling for M-Theory. When the continuous-state
topological dynamics are fully understood it is postulated a form of Ising model
wormhole lattice-gas structure of brane tension-coupling will be able to replace
sparticles and the Higgs mechanism. If topology is charge as Wheeler postulated
the standing-wave hysteresis loop in the HAM continuous-state least-unit
transformation will enable such developments. Figure redrawn from [17].
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Table 2.1

HAM COSMOLOGY SUSY PARAMETERS

General Cosmological Parameters

Symmetry Breaking Parameters

12D HAM Multiverse

Anthropic Guidance Principle

Holographic Principle

Non-Compactified K-K Model

Cosmological Least-Unit

Large Scale XDs

Cosmos - A Self-Organized
Complex System

Scale Invariance

Conformal Invariance

New HD Form of Absolute Space

Teleological Action — Evolution

Super Quantum Potential

Finite Photon Mass Anisotropy

Dark Energy as A Multiverse

12 Dimensions

Unitary Wheeler Geon

Wheeler Wormholes

Continuous-State

Fine Tuning

Unitary Field - Quadrupole
Photon - Graviton

Noeon - Topological exchange
parameter of the Unitary Field

Holographic Multiiverse — Closed
& finite in t, open and infinite in
atemporal XD

Continuous-State

Continuous Compactification

Dimensional Reduction

Spin Exchange

Parallel Transport

Deficit Angle

Bianchi Identities

Regge Calculus — Oscillating
Spacetime Curvature =0

Spin-Spin Coupling of Spacetime
Topology

T-Duality / Mirror Symmetry

Ising Model Rotation of Riemann
Sphere, 0 <> ©

Topological Switching

Coordinate Leapfrogging

Dirac Spherical Rotation

Dirac Style Annihilation /
Recreation of mass / Topology

Dynamic / Static Casimir
Coordinate Leapfrogging

Strings / Branes

Standing Wave Symmetry

Rotations — circular, spherical,
cylindrical, chiral, hyperspherical

Unique Vacuum Symmetry

DUAL STATIC - DYNAMIC PARAMETERS

No Higgs Mechanism - Alternative
Arrow of Time From Large XDs

Oscillating Cosmological Constant, A £ 0

7 Not Fundamental, New Stoney Basis
Structural-Phenomenology

No Superpartners — Alternative
Oscillating String Tension, 7+ 7,

Unitary Formalism, Fx = E/R

Complex Self-Organization
Future-Past Transaction

Table 2.1 SUSY parameters required by HAM cosmology for the continuous-
state topological dynamics of dimensional reduction compactification process.
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Although we propose radical changes for M-Theory we still consider
it to be the best hope for a Theory of Everything (TOE); but it needs to
take a lesson of some sort from LQG, revamp the concept of the Higgs
mechanism and the origin of the fundamental parameters of particle
physics forming sparticles such as the tension-coupling effects in the
associated HD continuous-state topology. It is a ‘torque’ of some form in
the energy dynamics of the spacetime least-unit [18,19] hysteresis loop
in the SUSY breaking parameters of the ‘continuous-state spin-exchange
parallel transport deficit angle dimensional reduction process’ that could
be developed to fill this conceptual disparity if the Large Hadron
Supercollider (LHC) fails to find a Higgs or neutralinos (lightest
sparticles). M-Theory could still easily remain on track with SUSY
requirements by incorporating the SUSY breaking parameters inherent in
the alternatives presented by HAM cosmology.

String theory is currently aligned with the Copenhagen interpretation
of quantum theory and Big Bang cosmology which have led to the quest
for a putative ‘quantum gravity’. In HAM cosmology none of these ideas
form the correct basis for string theory and need to be replaced by new
considerations that include a new cosmological perspective and an HD
completed form of the de Broglie-Bohm-Vigier causal stochastic
interpretation of quantum theory [20,21] compatible with the
Transactional Interpretation of quantum theory [22] because it entails a
mirror symmetry compatible with the dual Calabi-Yau 3-form and the
associated SUSY breaking parameters being developed in string theory.

A snippet should be given regarding the TOE search. Recently some
well known scientists like Hawking and Dyson have suggested that a
TOE is impossible according to Godel's incompleteness theorem [23]
which simplistically states that nothing can be described in terms of itself
because by definition that would be too limited a view; any complete
description must come from outside the boundaries of the principle to be
fully understood. If accepted this would appear to be a challenging
philosophical conundrum; but from the HAM perspective it turns out to
have a simple answer allowing one not to know everything and still have
a TOE. The TOE is essentially about unifying the four fundamental
forces and having essentially complete theories of particle physics with a
connection between quantum theory and gravitations in a proper
cosmological context. An anthropic cosmology by supposition is a
complex self-organized system with the properties associated with such
systems such as incursion, hierarchy and an inherent external action
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principle driving its self-organization. By applying Kant’s antinomies [2]
the Hubble sphere is closed and finite temporally, but open, infinite and
causally separated in eternity such that in a Multiverse there is room for
an infinite number of nested Hubble spheres each with their own fine-
tuned laws of physics [24]. So a TOE is sufficiently developed for
parameters within our Einstein-Hubble sphere as we begin peeking into
the holographic Multiverse beyond it - compatible with Gédel’s theorem.

2.2 Ultimate Evolution of M-Theory

12D Multiverse \+7 o0

- K
By — - F—""
B.7 i, 17 B8 B
, W
BS 7
MY

B-11 i
12D Multiverse A+7 Lorentz force,F =9 (E +v xB)

Figure 2.3 Conceptualized string (S) and brane (B) couplings in Advanced-
Retarded spacetime arising from a least-cosmological unit, DO, S-0. a) String-
brane duality couplings from 0 to 12D for odd-even Fermi-Bose topologies. b)
Ising model spin-glass rotations which may be driven by an internal Lorentz-like
force of the anthropic principle or external resonances for vacuum engineering.
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Every Calabi-Yau manifold with mirror symmetry or T-duality
admits a hierarchical family of supersymmetric toroidal 3-cycles as
shown conceptually in Fig. 2.3. Figure 2.3a shows possible duality
couplings and 2.3b is meant to illustrate the compactification-boost
hierarchy as modeled by a Genus-1 helicoid ‘parking garage’ structure
(Fig. 12.7). It is currently unknown whether the attempt to formalize this
continuous-state structure should follow a Kaluza-Klein spin tower,
logarithmic or golden ratio spiral, cyclotron resonance hierarchy, genus-1
helicoid ‘parking-garage’ or some other HD structure. We currently find
the Genus-1 helicoid the most intellectually appealing because of its
ability to incorporate Kahler manifolds compatible with M-Theory para-
meters listed in Table 2.1. Also of note is that the heterotic SO(32)
Bosonic string introduces a tachyon which we do not consider anomalous
but part of the internal field coupling of a Lorentz vacuum contraction.
Type IIA & Type-1IB open/closed strings are cast in odd/even
string/brane dimensionality which we postulate is an inherent part of the
Ising model rotation of the Riemann sphere for ‘parking-garage’ helicoid
raising-lowering indices of the continuous-state dimensional reduction
compactification process. See Chap. 3. These complex constructs can
only be adequately worked out with a move away from a Big Bang
cosmology and limits imposed by Copenhagen-Gauge approximations.

12D HAM Cosmology 10
)

M-Theory 1D

T-Duality on T-Dualitylon 10
ll 0 ~

15 ><Rl é’g_) o0 gS_) s SR, { XR
50(32) EgXEg|10D
I "A "B Heterotic| Heterotic| ~  ~

*“q—_‘—,__ﬂ ‘h__._‘_'_,__-"

T-[_Jliality gn T-Duality on

SR S'w R’ 3D

S-Duality
Figure 2.4 Mirror/duality transformations relating the 5 superstring theories to
each other and the anthropic principle of HAM cosmology. Adapted from [25].
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It is well known that it is possible to have supersymmetry in alternate
dimensions. Because the properties of spinors change dramatically with
dimensionality; each dimension has its own characteristics. In d
dimensions, the size of spinors is roughly 2%* or 2“2 Since the
maximum number of supersymmetries is 32, the largest number of
dimensions a supersymmetric theory can have is 11D. It is possible to
have multiple supersymmetries and also have supersymmetric XDs.

If we accept the postulate of M-Theory that matter resides on the 3-
brane along with the associated boundary conditions underlying the
spinor elements of matter; along with duality/mirror symmetry this takes
care of 6D. HAM cosmology is cast in 12D — 3 more for time and the
final 3 for ‘piloting’ or the anthropic teleology for the continuous-state
evolution of spacetime. HAM cosmology is built on the premises of
extended EM theory [26-30], a covariant polarized Dirac vacuum
[21,31,32] with photon mass anisotropy [33,34] giving the photon an
internal motion coupling it to the vacuum. Since photons are not
fermions its brane dynamics is different (simpler). Further we posit the
photon as a periodic temporal ‘pinch’ of the continuous coherent unitary
field — a geon or 12D ocean of light [35]. This could be one of the
greatest contributions of this volume when properly understood.

2.3 String/Brane Dynamics

The purpose of this section is to illustrate the richness of string/brane
transformations and to review the myriad fundamental component bases
of the transformations not to necessarily demonstrate any particular
action. In general this will include:

e String/brane action in 0 to 9D

Linear, circular, cylindrical, spherical, chiral and hyperspherical
rotations boosts transformations and compactifications.

SUSY breaking

Mirror symmetry, T-Duality

Open — closed string-brane transformations

String/brane tension-coupling dynamics

Mass/energy/gravitation deficit angle parallel transport
Annihilation/creation dynamics

Teleological/anthropic action driving or piloting complex systems.
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Propagation & Interaction of Closed Strings

tOO

OO O
Lol =V C D O

A C O O

Figure 2.5 2D & 1D ‘Pants diagram’ for the topology of string interactions.

The five superstring models of M-Theory are:

e Type-I strings having one supersymmetry in 10D. Type-I strings are
unoriented and open or closed while all the other types are oriented
closed strings.

o Type-IIA & IIB string theories contain two 10D supersymmetries
which differ in that IIA theory is non-chiral or parity conserving and
1IB theory is chiral or parity violating.

e Heterotic strings, so named because they are left-moving and right-
moving, are a hybrid of a type-I and Bosonic strings. There are two

kinds of heterotic strings, the £ X £ and SO(32) string.

In type-II string theories closed strings are free to move through the
10D bulk of spacetime, but the ends of open strings attach to D-branes.
In type-IIA their dimensionality is odd — 1,3,5,7 and even in type 1IB —
0,2,4,6. See Fig. 2.3. Through different gauge symmetry conditions
various types of strings or branes are related by S-duality which relates
the strong coupling limit of one type to the weak coupling limit of
another type. T-duality relates strings/branes compactified on a circle of
radius R, to strings/branes compactified on a circle of radius 1/R.
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UM

Figure 2.6 Five possible open-closed string interactions which are forms of
topological transforms.

Following work by Sundrum [36] for 5D General Relativity where
the Einstein action is > 0, or 95Gryyy (x) = 0 for large XD fluctuations

ds* > Gry, (dx5 )2 = Gr,R’d0” = Gr’ (x) = dynamical XD radius.

Randall and Sundrum [37] have found an HD method to solve the
hierarchy problem by utilizing 3-branes with opposite tensions, o
residing at the orbifold fixed points which together with a finely tuned
cosmological constant from sources for 5D gravity for a spacetime with a
single S;/Z, XD orbifold [38-40]. These 3-branes with opposite tensions
residing at the orbifold fixed points along with their model of a finely
tuned cosmological constant serve as sources for 5D gravity.

Gl’(o) X )=dynamic XD radius

Figure 2.7 Sundrum’s view of the dynamic oscillations of bulk large size XD
readily making correspondence to the continuous-state dimensional reduction
parameters inherent in the HAM cosmology paradigm. Redrawn from [36].
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2.4 New Horizons Beyond the Standard Model

We did not choose to model our new cosmology after the steady-state or
quasi-steady-state models of Bondi, Gold, Hoyle and Narlikar because
they are set in expanding universe models. However in our continuous-
state model continuous matter creation must still be addressed, which we
do briefly at the end of Chap. 7. It is interesting that the matter creation
requirement can be satisfied with ‘one atom per cubic meter each 10
billion years, or about 1 atom per 10 cubic kilometers per year’ [41].

The Standard Model of particle physics provides a good correlation
with experimental data, but there are phenomena not accurately
described by the theory which physicists hope might be resolved by
experiments performed with the large hadron supercollider:

. The hierarchy problem

. The missing mass problem (dark matter and dark energy)
. The cosmological constant problem

. The strong CP problem

. Higgs Boson

. Non-zero neutrino mass

In the mid 1970’s a postulate was bandied about the Stanford
University physics dept. by a young graduate student (name forgotten)
that went like this: ‘if one assumes matter is a vector gluon, the leading
light-cone singularity is modulated by a phase of the quark-gluon field’
which is not considered a sufficient descriptor. String theory postulates
that matter is coupled vibration modes of string topology. The other
element required is a mass producing Higgs spinor/twistor mechanism or
an alternative like the one suggested here with wormhole dynamics as
the basis. One might be willing to loosely accept that these elements
provide an adequate conceptual framework for describing matter. The
Stanford student’s mantra adds an essential consideration especially if
one embraces the de Broglie-Bohm model of relativistic quantum field
theory where the wave-particle duality is not an either-or statistical
complement but a physically real piloted matter-wave simultaneity
considered highly relevant to our continuous-state self-organized
postulate introduced in Chaps. 3 and 4. The electron is probably the
simplest Fermion and the photon the simplest Boson. If string tension-
coupling considerations are introduced into the Dirac spinor spherical
rotation parameters one might begin to rigorously formalize the electron
in terms of string theory. This is especially interesting in terms of the fact
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that high energy photons will undergo electron-positron pair production.

The highly symmetric supersymmetry of the Cramer-HAM vacuum
might make it an easy task to design scattering experiments (when taking
the additional protocols introduced in Chaps. 9 and 11 into account) to
reveal the electrons ultimate fundamental structure. We predict that these
high energy collisions produce a momentary superluminal boost (Lorentz

transformation) to the photon’s (m, # 0) internal motion, which because

of the ‘perfect’” symmetry conditions allows an electron-positron pair (of
equal total energy) creation. Already Chatterjee & Banerjee [42] have
shown that angular momentum is conserved in the 5" dimension. We
delve into this a bit more in Chap. 7 relative to the black-body cavity-
QED exciplex model. Unraveling the fundamental structure of the
photon may be simpler because the photon does not have the additional
domain walls the electron has to keep it from unraveling when brought to
rest. But as Einstein said ‘every Tom, Dick and Harry believes they
comprehend the photon nowadays; but they are sadly mistaken’. We take
a stab at extending the understanding of the nature of the photon in Chap.
5 in the context of the arrow of time and putative nature of a photon-
graviton complex as an sub-element of the unitary field.

Icosahedral symmetry has been used to illustrate how higher-lower
dimensionality might enfold the vacuum state through a higher-
dimensional polyhedron that Coxeter [43] described as Polytope 2,21
consisting of 27 points evenly distributed over the surface of a 5D sphere
embedded in a 6D space that may have relevance to the study of stringy
vacuum geometry [44].

Currently few physicists have reason to suspect that gravity should
not be quantized. Geometrodynamics is a classical theory. Physicists
have been busy quantizing or trying to quantize all classical domains.
Because of the move from Newtonian mechanics to quantum mechanics
most physicists have decided that we live in a quantum universe.
Physicists might suppose that this includes the idea that the unified field
is not a similar cosmological condition but just the integration of all
forces and fields from within this quantum cosmology. Here we suggest
that the multiverse in the reductionist sense is ultimately unitary, not in a
monistic sense but rather one of a continuous-state complementarity
between classical quantum and unitarity. Much of our motivation arose
by noetic insight from Plato ‘no matter how great one’s intelligence or
how broad one’s knowledge base, noetic or transcendent insight is
greater because it comes from beyond the individuals abilities’ [24,45].
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Chapter 3

Fundamental Parameters for a Continuous-
State Holographic Anthropic Multiverse

1t is sensible and prudent...to think about alternatives to the standard
model, because the evidence is not all that abundant...and we do
know that the standard cosmological model is pointing to another
surprise...because (it) traces back to a singularity - P.J.E Peebles [1].

Although popular, Big Bang cosmology still contains critical untested
assumptions and unresolved logical conflicts. Recent observational and
theoretical insights suggest it has become feasible to consider developing
a new standard model of cosmology. Parameters for developing such a
Continuous-State Holographic Anthropic Multiverse (HAM) cosmology
are developed herein. The new HAM cosmology is based primarily on a
fundamental least cosmological unit tiling the spacetime backcloth of its
12D superspace that makes correspondence with the SUSY parameters
of M-Theory, introduces the origin of complexity in self-organization
and refines the role and nature of the observer in physical theory.

3.1 Introduction to the Cosmological Issues

We have recently entered one of the periodic transitional phases in the
evolution of fundamental theories of physics, giving sufficient pause to
reinterpret the general body of empirical data. Recent refinements in
observation of cosmic blackbody radiation [2] and various programs of
theoretical modeling [3,4] suggest that it might be reasonable to explore

29
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replacing the naturalistic Big Bang cosmology. A Continuous-State
Holographic Anthropic Multiverse (HAM) based on alternative
interpretations of the observational data is introduced in preliminary
form. We begin by re-examining the main pillars of the Big Bang, briefly
review alternate interpretations, and then introduce some of the
alternative general parameters for HAM cosmology.

Reviewing the historical development of physical theory illustrates
the fact that two general models, one unitary and the other dualistic, have
evolved simultaneously in the scientific literature:

e Unitary Model. Naturalistic, Darwinian, Newtonian; a classically
oriented model aligned with current interpretations of the standard
models - i.e. Big Bang Cosmology, Bohr’s phenomenological
interpretation (Copenhagen) of Quantum Theory, standard
Maxwellian electromagnetism (EM) and Einstein’s General theory of
Relativity. Many unanswered questions like the breakdown of
Maxwell’s equations at singularities remain.

e Dualistic Model. Includes all conventional wisdom pertaining to the
above model plus extended theory like the de Broglie, Bohm, Vigier,
models of quantum theory implying a covariant polarizable Dirac
vacuum with additional parameters and interactions like a massive

photon, m, and where Maxwell’s equations do not cutoff at the

vacuum. Best evidences are the Casimir, Zeeman & Aharanov-Bohm
effects. Offers plausible explanations for unanswered questions like
the Proca equation for EM theory. The model also allows room for
teleological causalities.

Only in the context of the dualistic parallels of extended theory can a
HAM cosmology be viably presented. The concept of a covariant
polarizable Dirac vacuum introduces an additional causal order not
deemed acceptable in physical theory because it was considered
unreasonable that spacetime could contain such an ordered periodicity or
significant additional symmetry. As discussed below a dual causality and
additional vacuum symmetry invites extension of the Wheeler/Feynman
[5] radiation law beyond Cramer’s [6] transactional interpretation of
quantum theory to string/brane topological dynamics of spacetime
topology itself where an ‘eternal’ present state [7] is comprised of a
continuous future-past advanced-retarded HD standing-wave [8,9].
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The HAM is intended as the next evolutionary step in the progression
of modern cosmological modeling stemming from Einstein's 1917
proposal of a Static Universe (ESU) [10] and the banner 1948
development of both the Steady-State Universe (SSU) of Bondi, Gold
[11] & Hoyle [12] and the Big Bang by Alpher, Bethe & Gamow [13].
Although HAM cosmology could be considered a form of ESU or SSU
modeling, it is sufficiently different to require a proliferation of
nomenclature. For example the HAM has neither inflation or expansion;
and the HAM is not confined to the limits of the
3(4)D+ N, Einstein/Minkowski/Riemann/Hubble sphere, Hp of the

current standard Big Bang and SSU models.

The HAM paradigm introduces a revolutionary structural change in
the universe. The Hubble sphere, Hy represents only an observational
limit not the physical limit as in Big Bang cosmology. Fundamental
HAM space is a complementarity of a new absolute 12D space and our
observed E3/ M ,relational spacetime. HAM cosmology has HD

holographic-like properties entailing a Multiverse of a potentially infinite
number of nested relational Hubble-type domains, each with different
fine-tuned laws of physics and complete causal separation from our 3D
Euclidean, 4D Minkowski, E3/ M ,realm [14]. The additional compact

subspace dimensions, N, [15,16] hypothesized as compactified in the
initial Big Bang event are not a subspace of our £3/ M , domain, rather in
HAM cosmology E3/ M, is the subspace of the 12D superspace.

‘Our’ whole relational Hubble sphere, Hy is a subspace of an absolute
12D hyperspace without dimensionality as now defined. Additional
dimensions are not compact, but ‘open’ and of infinite size [17,18],
undergoing a process of ‘continuous compactification and dimensional
reduction’ for the benefit of the Earthly observer as the complex HD
‘standing wave’ of the present is continuously created and recreated by
future-past advanced-retarded SUSY breaking dynamics. The idea of
dimensionality in HAM cosmology is a tricky business on first bite.
Under the umbrella of a 12D atemporal, timeless or eternal absolute
space of infinite size dimensionality (the footstool of the Multiverse
relative to our Hy) a domain of spacetime drops out. The properties of
this spacetime are solely for the benefit of the observer imbedded in it.
Spacetime dimensionality is a scaled continuum; SUSY properties are
for large scale dimensionality > 4D and symmetry breaking < 4D
compactifies to 0D where an Ising flip of the Riemann 3-sphere (least
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unit [19]) begins the process over again. As will be clarified in Chap. 5
this is what gives rise to the arrow of time and why the additional
dimensions are not directly observed. It is the basis of observed reality.

3.2 Clarification of Pertinent Cosmological Nomenclature

Since the terms Holographic, Anthropic and Multiverse have many
disparate uses it seems best to clarify these key terms before we begin to
earnestly delineate the properties of HAM cosmology. This discussion is
not exhaustive or even very detailed; it is only to provide an introduction
and to distinguish our view from the others. Our viewpoint is neither the
popular nor politically correct view. But this is the way it often is in the
history of science, leapfrogging from one pole to the other.

MULTIVERSE COSMOLOGY

Generally Multiverse, sometimes called meta-universe or megaverse is
the hypothetical set of multiple possible universes (including our
Einstein-Hubble universe) that together comprise all of reality. The
different universes within the multiverse are sometimes called parallel
universes. The structure of the Multiverse, the nature of each constituent
universe and the connection between them depends on the particular
multiverse hypothesis being considered by the theory. But the term
universe is supposed to represent the entirety of all existence; however
with usages like ‘Mr. Tompkins Universe’ or the universe of the ant, one
has become accustomed to the idea of many universes at least in the
common vernacular. Interestingly the term Multiverse was first coined in
1895 by American psychologist William James. In scientific circles
many disparate definitions of the Multiverse exist such as parallel
universes, Bubble universes, alternate realities as in Everett’s Many
Worlds interpretation of quantum theory containing every possibility, or
the 11D extension of string theory known as M-theory where our uni-
verse and others are purported to be created by collisions between
membranes in an 11D space. An attempt to clarify and classify the
various forms of possible Multiverse cosmologies into four types has
been presented [20] but the attempt seems to have caused some
controversy of its own. Unfortunately we contribute to the diversity of
multiverse forms. For HAM cosmology the multiverse is an ensemble of
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holographically embedded Hubble domains each causally separated from
each other and each with their own fine-tuned laws of physics. Each
Hubble domain is a self-organized complex system and as such operates
with the principles and dynamics attributed to such systems such as
incursion and scale-invariance [8,9].

ANTHROPIC PRINCIPLE

The term ‘anthropic principle’ was first used at a 1973 symposium in
honor of the 500™ birthday of Copernicus by astrophysicist Brandon
Carter. The anthropic principle refers to the assertion that scientists need
to take into account the fact of the existence of life when developing
their theories. This stems from the observation that the physical constants
of nature all seem to be fine-tuned in a significantly balanced manner
that promotes the existence of complex living systems [21]. If the four
fundamental forces or fine-structure constant differed very much there
would be no stars or chemical elements and then of course life as we
know it could not exist.

Carter defined the two forms of the Anthropic Principle currently in
use, the ‘weak’ anthropic principle referring to the idea of privileged
spacetime locations in the universe, and the ‘strong’ form of the
anthropic principle which has addressed the values of the fundamental
constants of nature. Barrow and Tipler [22,23] in a detailed work formed
different definitions of the weak and strong anthropic principles. They
also argue extensively that it is highly probable that human life is the
only intelligent life in the Milky Way galaxy. We strongly disagree. We
believe that intelligent life is the rule, not the exception and that this is
what the anthropic principle is all about. This is suggested twice in Carl
Sagan’s Hollywood film Contact, if not: “it would be an awful waste of
space”.

Weinberg suggests the Anthropic Principle could be utilized
by cosmologists opposed to theism as a ‘turning point’ in science by
applying it to the string landscape to "... explain how the constants of
nature that we observe can take values suitable for life without being
fine-tuned by a benevolent creator” [24]. Interesting that the same
principle can be used for opposite purposes. Weinberg’s view is opposite
to the anthropic views presented here. We propose that teleological or
eutaxiological bases are tantamount to the essence of anthropic
cosmology itself suggesting that the anthropic principle entails an
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additional action principle driving or guiding cosmological evolution in
opposition to the postulate of random Darwinian or naturalistic evolution
of Big Band cosmologies. This new action is believed to be synonymous
with the action of the unitary field which historically has also been
equated with chi, ki, prana, the élan vital or spirit of God [8,9].

String theory predicts a universe with a virtually infinite number of
possibilities (10'°%) for a unique string background or vacuum. This set
of vacua has been called the Multiverse, anthropic landscape or string
landscape. Susskind suggests this possibility for a large number of vacua
strengthens anthropic reasoning: “only universes whose properties are
such as to allow observers to exist are observed, while a possibly much
larger set of universes lacking such properties go unnoticed” [25].

HOLOGRAPHIC PRINCIPLE

The holographic principle initially developed as a property of quantum
gravity theories by 't Hooft [26] and Susskind [25,27] explained the
information paradox of black holes in terms of string theory. Susskind
states the principle as a description of a volume of space encoded on a
boundary of the region, usually a light-like boundary such as the
Schwarzschild gravitational horizon for a black hole. For black holes the
holographic principle states that the information of all objects falling in
is entirely contained in surface fluctuations of the black holes event
horizon.

In a more speculative manner, it has been suggested that the
multiverse is a two-dimensional information structure like a 2-brane
hologram [26,28]. To create a theory of holographic cosmology is
considered a challenge because of expansion of the cosmological horizon
in the Big Bang model where a finite area expands over time. We don’t
see that this would necessarily be a problem as the structure would still
remain invariant under the transformation. However there is no
expansion or inflation in our model where we take the ‘world as a
hologram’ idea fairly literally. We don’t consider the 2D information
surface of ‘t Hooft and Susskind [26,28] sufficient for a cosmology; for
information of a black hole event horizon perhaps [29]. But for our HAM
model we postulate that the hologram is an HD hypersurface of
spacetime itself with the fundamental Gabor ‘logons’ being the dynamic
system of cosmological least-units tiling it. This can only be elucidated
by solving some of the fundamental issues of string theory such as: Does
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gravity require 6D, or Schoenflies Theorem [30] which states that there
can be no torsion in the plane; and does this preclude the lower limit
suggested by ‘t Hooft and Susskind for information on the surface of a
holographic 2-brane. Of course their purpose was concerning black holes
and not a complete multiverse cosmology.

REALITY AS A HOLOGRAM

5 Virtual
reality

Anthropic 5 /’
action potential -- . Arrow
: of time

javefronts

Spacetime
raster

Observer

Figure 3.1 Reality modeled as an HD holographic construct with the ‘laser’
being the anthropic unitary action principle ‘piloting’ its continuous evolution.

A hologram is formed by simultaneously exposing a photographic
plate to laser light from a reference beam and laser light reflected from
the object employed. The two beams are out of phase which creates
interference; it is the interference pattern that is recorded on the 2D
photographic plate. A 3D image of the object is reconstructed by
illuminating the hologram (plate) with coherent light. Eventually one
might suppose an HD holographic multiverse cosmology could be fully
developed to rigorously describe reality, matter and living systems [9] by
the continuous-state action of the anthropic unitary field. See Fig. 3.2.
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For HAM cosmology as we shall see in more detail in other chapters,
a hyperdimensional holographic multiverse has room for an infinite
number of nested Hubble spheres all in causal separation and out of
phase with each other (invisible). This allows each Hubble sphere to
have its own fine-tuned laws of physics.

3.3 Parallel Interpretations of Cosmological Data

initial Bigbang.
Missing dark matter or
dark energy required
to explain galactic
rotation etc.

TABLE 3.1
PARAMETER | BIG BANG HAM COSMOLOGY
‘Tired light’ phenomena, non-
REDSHIFT Doppler recession of | zero mass photon (m, #0)
an inflationary couples to vacuum dissipating
expanding universe. energy.
(m,=0)
2.75° K blackbody Result of continuous-state
CMBR remnant of initial hot | blackbody emission by
cataclysmic explosion | spacetime cavity-QED
~ 15 billion years ago. | €lectrodynamics inherent in a
continuous compactification D
reduction process.
Lifetime of stars insufficient to
OLBER'S Expansion of the illuminate heavens;
PARADOX universe accounts for | absorption by vacuum
dissipation of coupling and dispersion by
luminosity. interstellar media.
Dark energy - balances the
MATTER Matter creation at gravitational potential or A by

multiverse matter. Results in

flat spacetime. Spontaneous

creation of matter; black hole
evaporation removes evolved
material.
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3.4 Euclidean/Minkowski Geometry as Basis for Observed Reality

o The Euclidean line is assumed to be the real line [14] because it is
what is observed. Logical reasons from supersymmetry and super-
gravity suggest there are a number of additional unobserved
dimensions [15] leaving the issue of dimensionality as an open
question. Euclidean space in classical Newtonian terms is a contin-
uous 3D absolute space with time an independent parameter.

e Finstein’s theories of relativity provided a discrete 3(4)D trans-
mutable relational spacetime manifold. The debate between absolute
space or substantivism and relational space still continues. Utilizing
the standard definition of a straight line as the intersection of two
rigid planes, measurements could be taken to observe whether the
angles of a triangle add up to 180% but settling the question
definitively would require astronomical scale measurements where it
appears physically impossible to apply the concept of a rigid body or
to define a straight line in terms of a light ray by stellar parallax
because of the effects of general relativity. Therefore all physics
knows with certainty at the present time is that observed space is
approximately Euclidean as is Minkowski space [14,31].

e According to the proof of Schdenflies theorem [30] there can be no
torsion or topological knots in a plane. Therefore there can be no
torsion in a 2D reality; thus the real line must be at least 3D
Euclidean where the standard Pythagorean line element is:

ds® = dx; +dx; +dx; (3.1)

e This assumption that the Euclidean line is the real line is intuitive.
Currently there is no known method of empirical proof; and since the
Euclidean line is what the Human mind apprehends it remains the
formal basis for all scientific fact [14,22]. But this assumption
remains profoundly problematical with issues stemming from both
the foundations of mathematics and the nature of physical theory
itself concerning the fundamental basis for sets, discreteness versus
continuity, geometry and topology, and the relationship of real
numbers to rational numbers for example [14].

e In general, the class of theories unifying gauge and gravitational
fields by utilizing XD is called Kaluza-Klein theories. In these
theories spontaneous symmetry breaking by coordinate trans-
formation in 5D is a product of the standard 4D transformation and a
local U(1) gauge group arising in basic form in a general relativistic
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framework of five dimensions described according to the Einstein-
Hilbert action

A= j d*x\[gR. (3.2)

Where in Eq. (3.2) instead of postulating a SD Minkowski space, M’®
as the ground state, the ground state is taken to be the product M * x §'
where the circle S' is a U(1) group of rotations [15]. In conventional

supersymmetry models the radius of circle S' is considered to be
microscopically small on the order of the Planck scale,

(10 cm, 10 5), very short and very fast, used to explain why these

XD are not observed. This will be discussed in more detail below where
Planck’s constant is recalculated utilizing the Larmour radius of
hydrogen as it relates to non-compactified Kaluza-Klein theory [32].

An SU(3) x SU(2) x U(1) gauge symmetry group can be used to
describe all known particle interactions. Following Witten [15], the
minimum number of dimensions of a manifold with this symmetry is 7D.
In this SU(3) x SU(2) x U(1) symmetry group gauge fields arise in the
gravitational field as components of more than 4D. This yields a
dimensionality for our reality of at least four non-compact and seven

compact spacetime dimensions, M * x S =11D, which Witten [15] calls
a remarkable numerical coincidence since this 11D maximum for
supergravity is the minimum for SU(3) x SU(2) x U(1) symmetry which
also for symmetry reasons observed in nature is in practicality the largest
group one could obtain from Kaluza-Klein theories in 7XD.

This gauge group for gravitational field components is insufficient to
describe nature; for a complete theory quarks and leptons plus a Higgs or
alternative type mechanism triggering symmetry breaking must be added
to the Kaluza-Klein framework. In attempting to complete the theory, the
gauge coupling constants are determined by calculating the Einstein
action over the compact dimensions. This scales at a high power of
1/(M ,R), where M ,is the Planck length and R the radius of the XDs

showing that R must actually be in the 107>* ¢m range for these standard
model gauge theories. If one adds the Lagrangian of a cosmological
constant, A Witten finds one can form a reasonable theory [15].
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COSMOLOGY OF THE OBSERVER
Perceptual Dynamics as the Basis of Reality

External Euclidian World
Sensory Input

Wy by

W Quantum
Discrete Planck Scale 4 Transduction of
Heizenberg film Sensory Data
{ >
Spacetime v
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Ans n n
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Screen of Awareness
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Figure 3.2 In an anthropic cosmology with a teleological action principle
spacetime parameters can be driven in manner able to drive the evolution of
self-organized complex systems.

Although only introduced in a preliminary form here, a different view
is required by noetic theory because the Einstein gauge is both classical
and incomplete. Noetic cosmology like any new theory must however
bear correspondence to the established Einstein gauge. The existing
derivation of Planck’s constant represents classical mathematical limits
only and are not actual physical limits in HAM cosmology. Since the
Higg’s mechanism also arises from the Einstein gauge it must also be
called into question and be replaced by another mechanism when the
noncompactified form of Kaluza-Klein theory is utilized [32].
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3.5 Philosophy of Space in HAM Cosmology - Origin of Structure

Although the concept of Absolute Space (AS) as defined by Newton is
discarded in contemporary physics, a deeper more fundamental form of
AS nevertheless seems to exist and is a required foundation for HAM
Cosmology. The HAM reintroduces a complementary AS that is non-
Newtonian because Newtonian AS, once considered the basis of ‘our
space’, first of all is only a form of Euclidean space without sufficient
degrees of freedom to incorporate Quantum or Relativity theory. HAM
Absolute Space is different, but similar enough that Newton deserves
credit for realizing the importance of AS. Secondly the relational space
of the Einstein universe contains insufficient symmetry parameters to
describe the additional causal properties of a supralocal Multiverse. The
Absolute Space (AS) proposed by the HAM (defined in postulate 3.1)
represents the ground of all existence and ‘resides’ beyond the observed
Hubble universe or even the infinite number of other possible supralocal
nested Hubble-type spheres (with varied laws of physics) [9], Chap. 4.
The ultimate nature of HAM Absolute Space remains ineffable at the
moment, but empirical tests are being prepared [33,34]. See Chaps. 9,11.
In the meantime we can deduce some Absolute Space properties to steer
empirical investigations to higher order properties these deductions
suggest.

Postulate 3.1: Space is the most fundamental ‘form or substance’ of
existence;, and the origin of all structure. The demarcation and
translation of which constitutes the basis of all energy or
phenomenology. Space takes two forms in HAM cosmology, Absolute
Space and the temporal relational subspaces that arise from it. A basis
for energy (space geometry) is a fundamental form of information which
signifies the cosmological foundation of causality. This postulate also
connotes the most rudimentary basis of structural-phenomenology.

The complementarity between the new concept of AS in HAM
Cosmology and the contemporary relational space suggested by
Einstein’s theories of relativity can be simplistically represented as a
‘virtual reality’ by interpreting HAM AS as a fundamental background
space of the related space fields referred to by Einstein’s quote below.

Time is a complex process only just beginning to be addressed by
physicists [35]. One can say that all forms of time [35-37] represent
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various types of motion and in that sense time can be discounted as a
concept (i.e. - not absolutely fundamental). Then geometric translation or
field propagation becomes more fundamental. Thus space (whatever it is)
is the most fundamental concept of the universe. Space with boundary
conditions or energy is fundamental to all forms of matter.

3.6 Space: Relational Versus Absolute

The conceptual disparity regarding the fundamental nature of space
arises in terms of correspondence between the Newtonian worldview of a
continuous Absolute Space in opposition to the current Einsteinian view
of discreteness of the spacetime manifold. This debate about the nature
of space has continued at least since Aristotle. Einstein in his last
published statement regarding the nature of space and time said:

The victory over the concept of absolute space or over that of the
inertial system became possible only because the concept of the
material object was gradually replaced as the fundamental concept of
physics by that of the field...The whole of physical reality could
perhaps be represented as a field whose components depend on four
space-time parameters. If the laws of this field are in general
covariant, then the introduction of an independent (absolute) space is
no longer necessary. That which constitutes the spatial character of
reality is then simply the four-dimensionality of the field. There is
then no ‘empty space’, that is, there is no space without a field [38].

Einstein’s view is a form of the relational theory of space introduced
initially by Leibniz and Huygens [39,40]. Relationalism is in opposition
to substantivism which gives space the ontological status of an
independent reality as a kind of substance [39]; the Newtonian concept
of absolute space being the prime example.

Finding the founding fathers of quantum theory credible in their
declaration that the standard model is incapable of describing biological
systems; means awareness can only be defined adequately by extending
all the standard models since they are so intertwined. This means that:

e The standard cosmological model - the Big Bang is insufficient.
e The standard mechanistic model of biological naturalism is
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inadequate.
The standard Turing model of computation is inadequate.
The standard model of gravitation is insufficient.
The standard Copenhagen phenomenological model of quantum
theory is inadequate.
The standard model of EM is inadequate.
The standard cognitive model of neuroscience is also insufficient.

This criticism does not mean these seven models are wrong; only that
they go part way. The focus here is primarily on the cosmological model
as it is the root of the problem. The required parameters of the post Big
Bang universe will be stated axiomatically for simplicity. The domain of
the Big Bang is defined in terms of the Hubble radius for the large-scale
structure of the universe and the Planck scale for the microscopic. The
large-scale observational limit according to Big Bang philosophy is
caused by the Doppler effect on light propagation due to the recessional
velocity of expansion of the universe. This observational limit occurs
where light becomes attenuated by the redshift.

The Hubble radius, Hy remains an observational limit in Continuous-
State Anthropic Multiverse (HAM) cosmology also but is not caused by
the Doppler effect. It is due to a minute non-zero rest mass for the photon
[3,41]. As a photon propagates it couples to the polarized Dirac vacuum
and loses energy also attenuating to zero observability; but if one were
able to travel to the Hubble limit observation would extend for another
Hubble radius ad infinitum. Thus a critical difference in interpretation of
redshift — a physical limit for the Big Bang and an observational illusion
in HAM cosmology.

Einstein by the introduction of special and general relativity replaced
the absolute 3D Newtonian continuum with a discrete 3(4)D relational
spacetime manifold. This space can still be interpreted as a potential Big
Bang space terminating at the impenetrable Planck backcloth of
stochastic foam. Noetic cosmology changes the interpretation of this
limit. The Planck barrier is a virtual mathematical barrier to Fermions as
the present recedes into the past.

The HAM [41] is a Multiverse with the potential for an infinite
number of nested Hubble spheres in causal separation and thus with their
own laws of physics [42]. In the Big Bang the XDs laid down at the
beginning of time are curled up at the Planck scale as a compactified
subspace. In the Noetic HAM cosmology the opposite is true. A new
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form of HD Absolute Space projects a periodic 11(12)D space. The

standard observed relational Einstein reality, 3(4)D M ‘isa subspace of
the 11(12)D space projected from this new AS. An extension of the
Wheeler-Feynman absorber theory of radiation [5] is utilized to define an
eternal present as a standing wave of the future-past that is ‘covered’ at
each level of scale by a HD Wheeler Geon [43] or ball of light. This HD
Noetic light field filling the immensity of subspace is the unified field
that acts as gravitation, the vital force, and light of the mind. As will be
derived below this action principle can be described by a simple

fundamental Noetic equation F, = E / R [41,44,45] (Chap. 4). This

complex least unit explains the utility of the 12D space. All this will be
discussed in detail in ensuing sections.

Quantum Big Bang Cosmology Continuous-State Holographic
Anthropic Multiverse Cosmology
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Arrow of Time, t s

Figure 3.3 a) Symbolic lightcone view for the origin of the universe from an
initial temporal singularity showing spatial inflation/expansion as in Big Bang
cosmology. b) View of eternal multiverse cosmology. Planck time

t, =G ~10%s.

The world lines of relational space are virtual extensions created and
recreated harmonically by the torsion of the continuous compactification
process. Therefore instead of a rigid impenetrable Planck barrier covered
by a stochastic foam of particle creation and annihilation, HAM
cosmology has a periodic ordered spacetime with a complex
hyperstructure that is closed and finite in time for fermions, but open and
infinite atemporally for bosons. In the HAM model, stochasticity, i.e.
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zero-point string or brane dynamics, arises in the wake of unitary
graviton propagation guiding the dynamics of the continuous-state.

STANDARD BIG BANG
| | | |
| | |

h HOLOGRAPHIC
ANTHROPIC MULTIVERSE

M-THEORY MULTIVERSE
| |

n+n | nan | hen | hag | 47,
1

f

Figure 3.4 Contrast of the three main cosmological models illustrating

dimensionality relative to the Planck constant, 7 and dimensionality. Hy_z is the
Hubble radius for an Earth observer, E; & M, Euclidian and Minkowski space.

reduction T

The Noetic graviton, is a quadrupole photon complex confined to the
spacetime metric like quarkonium [4]. The Planck singularity

(10 P cm), 105 is virtual, a geometric orientation that arises as the

present recedes into the past [41]. The Big Bang is said to originate from
an initial singularity; this is only an observational illusion in the HAM
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model where the arrow of time arises from continuous-state spin-
exchange dimensional reduction compactification by an uncoupling
recoupling process during deficit angle production during parallel
transport around the close-packed cosmological least-units tiling
spacetime. That mantra is a lot to swallow and is addressed more
adequately in Chap. 5.

In Fig. 3.4 Hy is an observational limit, not because of temporal
Doppler expansion of the universe as postulated in Big Bang cosmology

but because of infinitesimal photon mass, m, [3,46]. See Chap. 13 for an
interesting additional reason. Because Gauge Theory is only an

approximation, the Planck constant,72 is not a fundamental ultra-
microscopic singularity and is reformulated in HAM cosmology [47]. Its

zero point oscillates from the usual 7 to 7+ 1 which has an upper limit

of the Larmour radius of the hydrogen atom, see Chap. 4. This is because
the new singularity is the string vertex [48] (see Fig. 3.6).

Evolving concept of extra dimensions from Planck

scale Riemann spheres to Calabi-Yau 3-forms.
¥ e i e
g an WS

| .

Figure 3.5. a) XDs as originally considered to be microscopically curled up at
each spacetime point. b) More complex view 30 years later in terms of Calabi-

Yau 3-form topology. With the application of HAM string tension, A + 1, the

3-forms may stretch to infinite size.
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Because our observed Euclidean temporal reality is a virtual subspace
of an HD eternal realm, the arrow of time, the propagation of which
‘creates’ our observed reality, time is a complex system. The Hubble
radius, Hy is still an observational cosmological limit, but instead of
being indicative of a Doppler expansion of spacetime arises as part of the
complex self-organized structural-phenomenology of the continuous-

state dynamics. The energy of the photon with infinitesimal mass,n,

anisotropy [3,46] attenuates to zero such that an observer traveling to Hy
would be able to see out to an additional Hx.

According to Cramer: The transactional interpretation of quantum
mechanics is a nonlocal relativistically invariant alternative to the
Copenhagen interpretation. It requires a ‘handshake’ between retarded,
(v) and advanced waves, (y*) for a quantum event which he calls a
‘transaction’ in which energy, momentum, angular momentum, and other
conserved quantities are transferred as a standing wave [6].

Table 3.2 PROCESSES FORMING THE STANDING WAVE PRESENT

Dimensional reduction Continuous Compactification

Spin exchange Parallel Transport

Deficit Angle Continuous-state

Holographic Principle Future-Past Transaction

Super Quantum Potential Anthropic Noetic Action Principle -
Teleological

Advanced / Retarded Complex HD

Mirror symmetry/duality Coordinate leapfrog

3.7 Physical Cosmology of Fundamental Least Cosmological Unit

Theories avoiding completely the notion of the continuum are, of
course possible in principle. But the attempt is not so simple as you
seem to believe. The interesting question is if on logical grounds
(simplicity) a plausible choice of axioms is possible. Of course, the
concept of time (continuum) could not enter such a theory - Albert
Einstein, 1952.
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The Least Cosmological Unit and its Basic Complex

Figure 3.6 a) Conceptualization of the triune nature of an isolated least-unit not
existing in nature. b) Coupling of two isolated least-units along an x coordinate.

c) The central portion denoted by % represents the realization of one virtual
Euclidean point which oscillates harmonically to ~ the Larmour radius of a
hydrogen atom here denoted as A which represents the new Stoney
representation of 7 plus string tension, 7,. This model can be considered a
Cramer transaction.

In Fig. 3.6 an advanced-retarded future-past transaction is represented
as an instant of the eternal present. The Planck constant, 7 still exists in
HAM cosmology but represents a virtual lower limit of the SUSY
topology as constituents of the least-unit complex are compactified as
they recede into the past in preparation for the next HD Cramer type
transaction cycle. The Stoney representation, A represents the ‘open’
future orientation of this portion of the continuous-state cycle. This
complex structure is only touched upon in Chaps. 2-4; its main
delineation is presented in Chap. 5.
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Dimensional Hierarchy of HAM Cosmology

Holographic Multiverse >12D or Phase difference?

Atemporal 12D, limit of our Hg ,F-Theory

1st Compactification, the 11D topological manifold
Unified Field - 'Ocean of Light, Wheeler Geon’

M-Theory- Ontology of Infinite Potentia

Anthropic super quantum potential Origin of

10D
Gravity - gravitons free to propagate between branes ﬂ;?t?:r:gw
9D
Duality - Mirror Symmet
b y vy Origin of
SD 6D 7D 8D spacetime

Brane World - Brane Tension Hierarchy
Matter Stays on the Dual 3-Brane
Quantum Potential

4D
Copenhagen QT
Quantum Stochasticity
5D Observer

Newtonian Mechanics
Euclidian space

B bar x string tension

\ Branzel:‘}Narld /{-Larmur radius of H atom)
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Ising Riemann Sphere Flip back to 12D

Figure 3.7 The 12D HAM cosmology hierarchy underlying the continuous-state
compactification process that produces our observed virtual reality.

Conventional 11D M-Theory searches for one unique compact-
ification within which to formalize a completed string theory model. This
line of reasoning is a product of Big Bang cosmology and the
Copenhagen interpretation of quantum theory suggesting nucleons were
created around the time of the original singularity and a particular
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compactification was produced forming the basis of our reality. HAM
cosmology does not have these constraints. Compactification is a self-
organized continuous-state process through all possible compactification
formats. This gives the cosmology unique characteristics; especially the
anthropic action principle driving its self-organization.

a
Figure 3.8 Conceptualization of close-packed least cosmological units and how
Euclidian/Minkowski geometry might naturally emerge from its domain walls.

Time and space are modes by which we think and not conditions in
which we live. - Albert Einstein, 1941.

Awareness is introduced as a fundamental physical quantity [8,9].
The context for defining awareness is an advanced form of Einstein’s
model of a static universe, called the Continuous-State Anthropic
Multiverse (HAM). The new cosmology is based on principles of the
Wheeler-Feynman absorber theory of radiation extended to the topology
of a periodic 12D spacetime. The fundamental least-unit of awareness is
shown to be a scale invariant complex cosmological system. Time arises
naturally as a ’beat frequency’ in the translating boundary conditions of a
spin exchange ‘continuous state’ dimensional reduction compactification
process. A new set of Noetic transformations beyond the Galilean and
Poincairé-Lorentz are called for to show how the macroscopic nature of
awareness arises from microscopic action principles inherent in the Dirac
polarized vacuum. The inherent topology of the Noetic transformations
are derived by coupling superluminal Lorentz boosts with noncom-
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pactified Kaluza-Klein theory in the context of an energy dependent
spacetime metric, M 4

The standard model for a living system, biological mechanism,
presumes that life can be completely described by parameters of
chemistry and physics. In general this biological naturalism is described
by quantum theory which deals with the mechanics of atomic and related
systems. Quantum theory is described formally by the Schrédinger
equation which takes myriad forms, but simply equation (3.3)

ih(@y /1 ot)= Hy (3.3)

describes the action of a particle on a manifold. But the founding fathers
of quantum theory said the standardized Copenhagen interpretation was
incapable of describing biological systems. Therefore the bulk of this
paper is devoted to developing the proper cosmological framework for
introducing a fundamental definition of awareness.

3.8 Holographic Anthropic Multiverse Cosmology (HAM)

WHAT IS THE HOLOGRAPHIC ANTHROPIC MULTIVERSE?

e There I[s No Big Bang (Temporal Singularity), Expansion or
Inflation.

e Redshift Is Non-Doppler Due To Periodic Photon Mass (Tired Light)

e (CMBR Is Cavity-QED Blackbody (BB) Radiation.

e Thus CMBR Is Emission & Redshift Absorption For BB
Equilibrium.
The HAM Is Closed & Finite In Time / Open And Infinite Eternally.

o This Relates To The Holographic Principle — A Multiverse With
Potential For An Infinite Number Of Nested Hubble Spheres (Hy)
Each With Their Own Laws of Physics.

e Dark Energy Arises From The Rest Of The Multiverse Beyond Hy.

e Cosmological Constant Is Based On This Horizon - Fluctuating Near
Zero As -, 0, +.

e The HAM Is Not Static, Steady-State Or inflationary, But A
Continuous-State (CS).
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e The CS Provides A Standing-Wave Present From Future-Past
Elements In A Spin Exchange Dimensional Reduction Compact-
ification Process- i.e. The XD Can Range From Infinitely Large >
4D And to Planck Scale < 3D.

e 3D Reality Is A ‘Pocket Space’ Or Temporal Subspace Of A New
Form of Absolute Space 12D Eternity.

o A Conscious Universe Requires An Additional Teleological Or
Anthropic (Noetic) Action Principle Guiding Evolution And
Governing Hierarchical Complex Self-Organization.

Anthropic Multiverse Cosmology
future light-cone

t=6c
t=2c

LN Advanced
a1+~ ™\ \light-cone

The arrow of

v time is complex
past light-cone

Figure 3.9 Conceptualization of the topological backcloth of continuous-state
Holographic Anthropic Cosmology. It could also be considered to model a
Cramer transaction of the Hubble 3-sphere.
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§1: The Holographic Principle' is extended

§2: By the anthropic principle of the physical basis of intelligence and
Einstein’s mass-energy relation, £ = mc’, a tenet of HAM cosmology is
that the mass-energy of the Earth is equivalent to the mass-energy of all
life over its ~ 5 billion year history.
§2A: This mass-energy relation determines the observational limit in
cosmology equated with the Hubble radius, Hx.
§2B: Through parameters of string tension/coupling and the fine-
structure constant ¢ = c¢ as empirically measured rather than of
infinite velocity.

§2A and §2B are fine-tuned variables, different in each multiversal
nested Hubble 3-sphere. An associated principle relates to conformal
scale invariance. At the microscopic limit the Anthropic field equation
balances the oscillation of the Planck constant; 7 at the cosmological
scale, the Anthropic field equation balances the fluctuation of the
cosmological constant, A .

3.9 Overview of the Formalism for Noetic Cosmology

Noetic Cosmology is cast in a 12D harmonic superspace
Sy=8,+S,+S, in the context of an extended Wheeler/Feynman

absorber theory [5] where standard Minkowski space M ,is a ‘standing
wave’ of the future-past [6]. This takes the general form

' The usual rendition of the Holographic Principle attributed to ‘t Hooft,
Susskind and Wheeler [26,28,29] is a conjecture about quantum gravity theories,
claiming that all of the information contained in a volume of space can be
represented by information living in the boundary of that region. In other words,
if you have an empty sphere, all of the events within can be explained by the
arrangement of information on the surface of the sphere. The theory also
suggests that the entire universe can be seen as a 2D information structure
‘painted’ on a boundary surface, and that the three observed dimensions are
illusory. String theorists (11D M-theory) claim the holographic principle could
form the theory of everything (TOE).
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Svo 1|5y Sy,
RSyWIM4 - 5 RretC4 advC, (3.4

or simplistically stated the 12D noetic superspace S, represents a

complex Minkowski metricM,+ Cg(or+C,). S, thus combines the
standard M, four real dimensions (D) plus 8 imaginary D representing a

retarded and advanced complex hyperspace topology which adapts the
complex (M, + Cg) Minkowski metric from the standard stationary form

to a periodic form. S, = M, represents the noetic 3(4)D ‘standing wave’
Minkowski ‘present’ spacetime; S; =-Cy,, represents the past
component and S, =+Cy,, represents the future for complex
correspondence to the standard 4 real dimensions utilizing 8 imaginary
dimensions. The 8 imaginary dimensions, while not manifest generally

(locally) on the Euclidean real line, are nevertheless ‘physical’ in the
HAM and can be represented by complex coordinates

X =t(x+ié),Y=+(y+in),Z =+(z +i)and t=(t+ir) (3.5)

designating correspondence to real and retarded/advanced continuous
spacetime transformations. For symmetry reasons the standard

Minkowski line element metric ds® =g ,-jdxi dx’ is expanded into periodic
retarded and advanced topological elements fundamental to relational
space ‘extension’ giving Noetic Superspace S, its continuous state

dimensional reduction standing wave periodicity. This is illustrated
conceptually in Fig. 3.10 below.

ST T

fmmmm=

Figure 3.10 Basic topological premises of Noetic Cosmology shown by three
different conceptual views representing the least cosmological unit.
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Figure 3.10 reveals some of the main parameters of HAM cosmology; in
3.10a) the baby and old man represent the relational periodic basis of
spacetime by applying extended Wheeler/Feynman absorber theory
where the present is a standing wave of the future/past. 3.10b) The
11(12)D harmonic superspace translates in a continuous state
dimensional reduction compactification process. A 12D HAM provides
enough degrees of freedom so that two complex imaginary =+ 3(4)D
spacetime packages can topologically transform into a “standing wave”
present, i.e. the present has a future-past basis by extending Wheeler-
Feynman radiation law to include the continuous state transformation of
the topology of spacetime dynamics itself. 3.10c) A 3-torus illustrating a
virtual standing wave ‘creation’ of a discrete virtual Euclidean point; a
different conceptual view of figure 1a and 1b. The three 3(4)D (S, =M,,

Sy =—Cypepy and S, =+Cy(,q, ) spacetime packages surround a virtual

Planck scale singularity, (in the form of a 3-torus [,/(xz +y%) - R]Z 422 =47)
the continuous propagation of which ‘create and recreate’ periodically
the ‘standing wave’ Euclidean real line illustrating the virtual basis of
relational Einsteinian reality as a subspace of absolute HD HAM space.
This Noetic ‘least unit’ represents a Wheeler/Feynman future/past
periodicity and a continuous cycling of classical — quantum
stochasticity —  fundamental unitary (Ro —> R, > R;) in the D

reduction compactification D, — D, — D, transformation process [9].
The Kaluza-Klein model utilized is set in a noncompactified D = 12
harmonic Noetic Superspace S, since it is the foundation of a conscious

universe. For symmetry reasons shown in the text this superspace is
comprised of an 11D hypersurface in a 12D universe, giving it
theoretical correspondence to 10D superstring theory and 11D
supergravity and providing a context to solve the disparity between them.
The general appeal of the Kaluza-Klein model is that physics seems
simplified in HD, especially integration of the electromagnetic (EM) and
gravitational field.

Periodic Noetic superspace S, entails a continuous state of

dimensional reduction that operates under transformations beyond the
Poincairé / Lorentz where spatial dimensions D, through superluminal
boosts are transformed into temporal dimensions D, and further in terms
of a non-compactified Kaluza-Klein model [32] into energy



A Continuous-State Holographic Anthropic Multiverse 55

dimensions D, by Dg — D, - D, . This requires the properties of an
energy dependent spacetime metric first developed by Einstein where
standard Minkowski space, M, is a topologically invariant
homeomorphic manifold of an energy dependent spacetime metric M 4

fiM,>M,. (3.6)
According to the principle of relativity a spacetime region which is a
‘perfect vacuum’ (no matter and no fields) must be isotropic and
covariant in the Lorentz sense [28]. The deformed region M 4of Sy and
the symmetry of S, itself reduces to the Einstein relativistic metric and
is assumed compatible with a covariant polarized Dirac vacuum.
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Figure 3.11 Two additional conceptual views of Fig. 3.10. Fig. 3.11a)
conceptualizes the relational nature of Minkowski space emerging from the
polarized vacuum 3.11b) represents a snapshot in time. The central hypersphere
represents the atemporal hidden HD covering the standing wave present. The
larger peripheral tubes represent open orientation toward the future; and the
narrower coupled tube forming a square represents a phase of recessional
compactification toward the past, the final phase of which would end up like that
of Fig. 3.10c — a virtual Planck scale singularity. This figure hints at why the
Planck constant needs to be recalculated. Related to the past — the resultant of
measurement, the Planck constant apples as usual. In the efernal now, the Planck
constant takes the form of the Larmour atomic radius and is an unbounded
component of the unitary field in the future orientation.
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3.10 Transformation of Space into Time

It is well known that Superluminal Lorentz Transformations (SLT)
change real quantities into imaginary ones. Following Cole [49] and
Rauscher [50] we illustrate the transformation of complex spatial
dimensions into temporal dimensions by orthogonal superluminal boosts
(SLB). For example an SLB in the x direction with velocity v oo the

SLT is x'==t, y'=—iy, z'=—iz, t'=x. In complex Minkowski space

the coordinates are z" =xg, +ix;, where z is complex and x and
X, are real and the index u runs over 0,1,2,3. Using classical notation
for simplicity

t=tg, +ity,, X=Xge +iX, YV=Vre T Wim» Z=2Zpe T 121y (3.7)

To clarify the meaning of imaginary quantities in an SLT it is helpful to
represent time as a 3D vector ¢, ¢, ¢, ; therefore time is defined as

Vo

t=t x+t,y+t,z where

t, =t g +it

X

t,=t,p +it

xIm> %y

yIlm>» tz :tzRe +itzlm (38)

Finally for the SLB for velocity v, + oo along x the transformations are

’ . ! _ ! . ! _ .
xRe +lxlm - the +ltx1m’ yRe +lyIm - yIm _ZyRe’

' - 1 . ' .1 _ .
Zre ViZy = 2y —1Zpe bipe T m = Xpe T X0 3.9)
— it

!’ - !
Lpe T, =1 Re

' .1 .
tyRe + ltylm =1 - ltyRe’ zRe zIm zIm

where the SLT in the x direction of M, spacetime transforms real

components into imaginary and imaginary complex quantities into real
quantities as one major property of the periodic nature of Noetic HAM
spacetime [49-51].

3.11 Energy Dependent Spacetime Metric
Einstein originated the concept of an energy dependent spacetime for

explaining temporal rate change in the presence of a gravitational field
by generalizing the special relativistic line element
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ds*> =(1+2¢/c*)c*dt* —dx* —dy —dz* (3.10)

with the introduction of time curvature [1] where ¢ is the Newtonian
gravitational potential. This utilizes the deformed Minkowski metric
M 4 (introduced above by Eq. 3.6) which is imbedded in the periodic HD

Noetic space chosen axiomatically for HAM cosmology to take the form
of a noncompactified Kaluza-Klein theory [32].

Kaluza’s initial demonstration of gravity in 5D, G, =0 with 4B
running 0,1,2,3,4 contained 4D General Relativity with an EM field
‘G,,='T,;", witha, frunning 0,1,2,3 [15,16]. The currently less
common non-compactified Kaluza-Klein model is utilized by Noetic
Cosmology where also dependence on the extra D is required; this yields

the same result for Einstein’s equations *R,, = 0 except that the EM
energy momentum tensor 7T aZM is replaced by a general one ‘T op

instead [15,16]. We demonstrate the feasibility of an energy domain
pervading HD spacetime with properties similar to Wheeler’s Geon
proposal discussed in section 3.12 below. In a generalized deformed
spacetime metric M 4> Spacetime is fixed by the energy and has the
metric

n(E)=diag.(a(E), —b(E), —c(E), —d(FE)). (3.11)

3.12 The Wheeler Geon Concept Extended to Noetic Superspace

Wheeler [43] postulated a photonic mass of sufficient size to self cohere
into a spherical ball of light. In Wheeler’s notation the Geon is described
by three equations. The first (3.11) is the wave equation, followed by two
field equations the first (3.12) of which gives a mass distance
relationship and the second (3.13) variation of the factor Q:

d*f1dp™ +[1-("0/ p)*(1=2L/ p)If =0 (3.12)

with circular frequency ¢Q related to the dimensionless radial coordinate
p=Qr such that dp” is the abbreviation for dp” =0 '(1-2L/ p)"dp
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dL/dp” =(1/20) f2 +(df dp")* +("Of I p)>(1-2L/ p)]  (3.13)

dQ/dp® =(p-2L)"'[f* +(df /dp")*] (3.14)

L and f are mass and field factors respectively; Q is a scale correction
factor. The factor / relates to a family of modes with distinct frequencies
associated with the well-known completeness theorem of spherical
harmonics. HD extended modes of / are key elements in propagation of
the noetic field. Wheeler states that these equations permit change of
distance scale without change of form [43] which is compatible with the
Noetic action principle ', = E/R derived below [44,45].

Postulate 3.2: The Supralocal Hyper-Geon is the most fundamental
energy or phenomenology of existence. This Energy arises from the
ordering and translation of AS ‘space’ (i.e. information or change of
entropy). This fundamental Geon energy, is the unified field, the primary
quantum of action of all temporal existence, filling the immensity of
space (nonlocally) controls the evolution of the large scale structure of
the universe, the origin of life (‘elan vital’) of classical philosophy and
finally is the root and ‘light of consciousness’.

3.13 The Hyper-Geon Domain of HAM Noetic Field Theory

As summarized in section 3.12 above Wheeler defined the Geon as a
theoretical classical spacetime construct not yet observed in nature. A
complex Hyperdimensional Geon is postulated to cover our observed
3(4)D relational spacetime and filters through each dimensional
reduction like a waterfall as the de Broglie-Bohm pilot-wave quantum
potential. This is described by a new set of Noetic transformations for
HAM cosmology [35]; acting on all levels of scale from the
Einstein/Hubble radius to the Planck scale. Because of its contact with
the Multiverse it relates also to balancing the cosmological constant,
Aby the ‘dark energy’ responsible for the postulated missing dark
matter that causes galaxy rotation to be like a solid disk rather than with
a centripetal vortex with increasing speed with distance from the center.
HAM cosmology postulates this missing energy to arise from the rest of
the Multiverse. The Geon also forms the lower energy boundary of a
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projected 12D space making it synonymous with the unified field. This
unitary Noetic field is the origin of the teleological anthropic action
principle [52] guiding evolution. This coalesced region of nonlocal
photon-gravitons — The hyper-geon superspace cover acts as:

e Gravitation (The graviton in HAM cosmology is a confined
quadrupole photonM ,complex; thus teleological action of the

unified field orders the large scale structure of the universe — which
is a non-Darwinian guided evolution)

e Causal action of the quantum potential or pilot wave (An additional
causal action principle pertinent to extended quantum theory and its
completion)

e Elan vital or life force (The long sought vital principle required to
legitimize dualism / interactionism)

e “light’ of the mind (Bosonization of the Eccles psychon [52] as it
couples to dendrons etc. to become the qualia of awareness [9]).

3.14 Conclusions

Scientific theory, whether popular or unpopular at any point in history,
must ultimately be based on description of natural law, not creative
fantasies of a scientist’s imagination. Only by adequate determination of
natural law can a theory successfully model reality. “There is good
reason for the taboo against the postulate of new physics to solve new
problems, for in the silly limit one invents new physics for every new
phenomena [15]”. Not long ago cosmology was not considered to be a
viable science; one saying went — ‘first there is speculation, followed by
speculation squared, then comes cosmology’. Is Cosmology becoming a
mature science; mature enough that there is no room for surprises? We
don’t think so; and we have hinted at some of the surprises here.

A new model of the universe called the Holographic Anthropic
Multiverse (HAM) provides a fundamental framework for introducing a
scale-invariant complex cosmological system where life is the rule not
the random exception because of the anthropic principle guiding its
evolution. Many controversial principles stated emphatically; but Noetic
cosmology is empirically testable so it will now be possible to settle
many of these questions experimentally.
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Chapter 4

An Alternative Derivation of String
Tension Determining a Unique Background
Independent String Vacuum

The standard model is a non-abelian gauge theory of symmetry group
U(1)xSU(2)xSU(3); and as one knows all gauge theories including
General Relativity or Quantum Electrodynamics are only approximations
anticipating additional physics. It appears that cosmology is the domino
that must fall to revolutionize all the related fields of physical science as
it tumbles through them in a domino effect. One important consequence
is that Planck’s constant, /i will no longer be fundamental in the manner
currently considered. Since our extension of Einstein’s Static Universe

Model utilizes an energy dependent spacetime metric, M , the original

Stoney is seen as a more appropriate basis than 7% for extending the
lower limit of physical cosmology and particle physics. In this scenario
the new term modulating 7% is that of string tension, Ts. The various
iterations of M-Theory are said to provide 10" possibilities for
delineating the fundamental string vacuum. With the addition of our
version of the Anthropic Principle we find a putative way to derive 7 in
a manner suggesting a unique background independent vacuum leading
to a number of surprising results based on what is called the ‘least
cosmological unit’ tiling spacetime as cast in a new Holographic
Anthropic frame that includes a 12D regime of unitary absolute space.

4.1 Introductory Prolegomena

Absolute Space, in its own nature, without regard to any thing external,
remains always similar and immovable - Isaac Newton [1]

64
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Before the ultimate spinor, twistor, SUSY, unitary or some-such
structural-phenomenology of matter can be rigorously defined, the
dynamic brane topology of a unique background-independent string
vacuum must be formalized because this is the context from which this
structural-phenomenology arises. A critical clue is simplistically
illustrated in the 360°/720° Dirac spherical rotation of the electron
which can be considered to be like two manifolds of a 4D Klein bottle
forming a structure preserving map f : M — N representing a

diffeomorphic topological imbedding such that £~ : N — M allowing

the electrons spinor structure to undergo continuous transformation
between 3D and 4D. This process is probably some form of Calabi-Yau
transform. The photon, quarks, electron and positron are considered to
have the simplest of these complex structures with internal and external
motion, couplings and tensions. Einstein has said ‘that an aether or
medium for the propagation of electromagnetic waves is not required
because the photon provides its own medium’. This is partially true in a
semi-classical approach, the mantle under which Einstein received his
education and formulated his relativities. Even though he demonstrated
that 4D spacetime is relational and not absolute, he didn’t realize in his
day how much further spacetime physics had to go, that a photon isn’t an
independent entity, that its propagation can’t be sufficiently separated
from reality itself to be its own medium because its complete description
must be imbedded in a cosmological background. This has been a major
theoretical challenge because current understanding suggests there are
10" possibilities for the unique string vacuum, assuming of course a
form of M-Theory is the way to proceed. We embrace a version of string
theory here called F-Theory, which may seem surprising when the reader
finds that we reject quantum gravity, the Higgs Boson and superpartners
outright. But it still remains all about SUSY principles and symmetry
breaking albeit from a radical HD topological Holographic Anthropic
Multiverse (HAM) perspective.

It is said that the usual formulation of String Theory has only one
parameter, that of string tension, Ts. Large XD SUSY models [2] have an
additional fine-tuning parameter, that of the bulk (an HD space within
which our 4D realm exists as a subspace) cosmological constant [3,4].
Also if the universe is stringy Planck’s constant, 7 is not fundamental,
especially since Gauge Theory despite its phenomenal success, is only an
approximation [5] which of course sets the stage for new physics like
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that proposed here. The correction applied to 7 is the string tension
parameter, Ts [6]. These are cosmological components that the new
cosmology brings into correspondence with current 4D theory and which
provide the setting for developing an alternative derivation of the string
tension formalism as inherent parameters of the HAM cosmology which
putatively leads to a physically real unique background-independent
string vacuum.

In HAM cosmology the observed 3(4)D, i.e. +,+,+,- signature
temporal reality is a virtual subspace of an 11(12)D ‘eternity’ in
correspondence with the tenets of a unique F-Theory incarnation of M-
Theory [7]; 12D being the minimum number of dimensions (D) to
signify causal separation from temporality. Succinctly HAM cosmology
postulates an infinite number of nested Hubble spheres each with their
own fine-tuned laws of physics; the universe is closed and finite in time
but open and infinite in the holographic multiverse. This relates to our
extended interpretation of the holographic principle [8-11] where this
rest of the Multiverse is responsible for dark energy and the properties of
the cosmological constant [12,13]. The HAM ‘eternal present’ [14] is a
continuous dynamic instant, an HD standing-wave array of least
cosmological units [15] of the 12D Superspace undergoing a
Continuous-State Spin-Exchange Dimensional Reduction/ Compact-
ification parallel transport process based on new SUSY extensions of the
Wheeler-Feynman-Cramer transactional models of radiation and
quantum theory [16,17]. This HAM dynamic entails an energy dependent

spacetime metric, M, as 1* proposed by Einstein [18].

This means that HD properties of the ‘continuous-state dimensional
reduction/compactification standing-wave metric’ entail a form of future-
past advanced-retarded hysteresis loop [19] (formalized below). The
energetics of this so-called hysteresis loop of the 12D least-unit structure
reveal an inherent new action principle driving the evolution of HAM
cosmology which allows cosmology itself (inside the Hy) to be
postulated as a form of self-organized complex system. As is well known
self-organized systems are driven by external action [20]. Since the
HAM is covariant and scale-invariant these energetics also apply to self-
organized autopoietic living systems [20-22] and the nature of the
observer. This new teleological, noetic or anthropic action principle is
shown to be associated with the unitary physical field acting as a form of
‘super-quantum potential’ as postulated by de Broglie and Bohm [23,24].
Using the context of this plethora of parameters, an alternate derivation
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of the string tension formalism, 7 is derived. As already mentioned it is

suggested that this form of the string tension formalism includes a
recalculating of Planck’s constant and leads to a program for completing
quantum theory. (See Chaps. 9 and 11.) HAM cosmology is empirically
testable and an experimental protocol for vacuum engineering by
manipulating the new energy dynamics is presented in Chaps. 9 and 11.

These fundamental least-units (section 4.7) entail a form of Incursive
Oscillator (IO) [25-28] inherent in the continuous-state topology of
HAM spacetime. Simulated application of the 10 is shown to produce a
natural emergence of generalized M-Theory 2-branes from the
superspace backcloth. This result could be instrumental in solving the
problem of deriving parameters of the fundamental string vacuum
especially emergence of the new action principle driving the evolution of
its self-organization, and achieve the ultimate goal of M-Theory that of
investigating the fundamental stringy structure of matter.

M-Theory, is based essentially on one parameter, string tension, 7
-1
T,=e/l=2ra")"; (4.1)

where e is energy, / is length of the string and « the fine structure

constant, e’ /fic where this e is the electron charge. See Egs. (6.13-
6.15). It is well known that the gauge condition is an approximation [5]
suggesting Planck’s constant, 7 needs to be recalculated to satisfy the
parameters of M-Theory [7]. Since HAM cosmology is aligned with an

extension of Einstein’s energy-dependent spacetime metric M, , the

Stoney e’/c,an electromagnetic precursor to Planck’s constant, [29-32]
is therefore the choice for studying the recalculation. The factor added to
h is string tension 7T, where 7| can increase the size of 7 to the

Larmour radius of the hydrogen atom in the small scale and lead to
infinite size additional dimensionality cosmologically [2,5,6,33]. Thus
the fine-tuned Stoney,A and the cosmological constant, A adjust the
microscopic and cosmological domain limits of Hy respectively.
Equation (4.2) illustrates the initial historical basis for this distinction
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h Gm e’ Gm
[, = /—— or ly= |———, 4.2
g mc ¢’ g drgymc’ (42

where [, and [ are the length of the Planck and Stoney respectively.
One example for rescaling Planck's constant comes from Wolf [34]

AxAp=h—>h, =Ah. (4.3)
He then suggests that
h 2
c

where 7, and L, are time uncertainty and a discrete spacetime correction

respectively. Wolf is able to speculate that this Planck rescaling has
application to Neutron stars, CMBR and black hole formation [34]. Our

approach for a time, 7, and spacetime corrections, L, are different.

4.2 Scaling in Cosmology and the Continuous-State Postulate

Fundamental theories must ultimately not only account for the structure
and evolution of the universe, and the physics of fundamental
interactions but also lead to an understanding of why this particular
universe follows the physics that it does. Such theories must lead to an
understanding of the values of the fundamental constants themselves.
Moreover, the understanding of the universe has to utilize experimental
data from the present to deduce the state of the universe in distant
regions of the past and also account for certain peculiarities or
coincidences observed. The continuous-state postulate for the static
HAM cosmology replaces the concept of expansion/inflation in Big
Bang cosmologies. The prevalent cosmological view has been the Big
Bang, inflationary evolutionary model. Although serious problems
remain, e.g. the need to postulate undetectable cold, dark matter in
amounts much larger than all observable matter put together, or the
recent need to re-introduce the cosmological constant, Big Bang
cosmology has nevertheless achieved impressive results [35].

Here we take a radically different approach than the usual
evolutionary picture where the physics itself is assumed invariable. We
study numerical relations among fundamental constants starting from
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relations first proposed by Weinberg [36], which are equivalent to those
found by Dirac [37], and explore a new scaling hypothesis relating the
speed of light ¢ and the scale of the universe R. For simplicity we
develop an axiomatic approach resulting in an apparent expanding
universe, yielding the same successes as present Big Bang cosmology
but without the need to postulate inflation, cold dark matter, or any of the
artificialities of current theory. The “coincidences” of Dirac [37] and
Eddington [38] concerning large numbers and ratios of fundamental
constants are not explained, just accepted and in the process yield a
fundamentally different view of the cosmos. The fundamental constants
are fine-tuned and can be assumed to vary within each nested Hubble
sphere. The assumption that redshift is Doppler has led to an apparent
expansion of the universe. Here this ‘energy’ is internalized in the
continuous-state process which reveals the nature of the arrow of time
(Chap. 4) as perceived by an Earthly observer. A fundamentally different
view of the cosmos arises in this cosmology that is closed and finite in
time, open and infinite in eternity with room for an infinite number of
nested Hubble spheres each with their own fine-tuned laws of physics.

4.3 Fine Tuning Implied by Astrophysical Observation

Numerous observations must be applied in any cosmological theory
attempting to explain the observed structure of the universe:

e The universe is observationally flat, meaning the density of the
universe is close to the so-called closure or critical density,

-29 1 1)? 3
P =2x10 (HO /100km s™ Mpc ) gr cm (4.5)
where H, is the Hubble constant defined as the apparent rate of

expansion with distance, R/ Rand where R is the scale of the
universe. In Big Bang cosmology, this so-called ‘constant’ is actually
a function of cosmic time, i.e. it is a variable. Its present-day value
seems to be ~ 75 km s Mpc™. The universe appears to be close to a
flat, Euclidean, Einstein-de Sitter state as indicated from (3.3), and
yet it is still not clear what the geometry of the universe is; exactly
flat (which would be required by the inflationary scenario); open
(yielding a forever-expanding, negatively curved space-time); or
closed (yielding a maximum expansion and a positively curved
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space-time). The HAM model we discuss is an antinomy between
open and closed [39], i.e. closed and finite in time, H, and open and

infinite in the eternal Multiverse.

If one is to assume that the universe followed an inflationary period
in the distant past, then the universe must be exactly flat to one part
in 10 near the time of Big Bang. This is the so-called flatness
problem: This is such a remarkable requirement that the usual
interpretation proposed in the early 1980’s is that early on, the
universe was in an inflationary state, washing out any departures
from flatness on time scales of 10°° sec. The inflationary model
proposed by Guth and others [40,41] has been developed in various
forms to account for the flatness of the universe and also is proposed
to solve the horizon problem, or apparent homogeneity of the
2.73°K black body radiation seen by COBE [42]. The latter
problem involves the observation that although the 2.73°K
radiation was emitted ~ 10 years after the beginning, opposite sides
of the sky at that time were out of causal contact, separated by ~10’
light years. Other structures involving large-scale correlations in the
universe exist such as very large structures in the distribution of
matter [43]. These structures are progressively hierarchical to the
scale of the universe itself.

If the universe is indeed flat, observations indicate that baryons (and
luminous matter) can only contribute at most ~0.05 of the closure
density at present. We should ultimately be able to detect the other
90% or more of the matter required to give closure density,
presumed to be in the form of cold dark matter [44]. Nevertheless,
attempts to detect such exotic matter in the laboratory have, so far,
failed. Moreover, the recent realization that the cosmological
constant, A may have to be re-introduced [45] has also led to the
probability of A itself varying and other similar notions [46].
Without though some direct laboratory verification or overwhelming
requirements imposed by particle theory (neither of which presently
exists), the nature of dark matter remains elusive. This is clearly a
very unsatisfying situation for Big Bang cosmologists.

As we saw, present-day approximate flatness yields to an exact
flatness in the distant past (this was one of the main reasons why the
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inflationary scenario was introduced to begin with). The alternative
is to accept fine-tuning in the universe. In fact, the flatness of the
universe is not the only fine tuning. In considering other fundamental
observed facts, the universe appears to be extremely fined tuned. It
was Eddington [38,47] and Dirac [37] who noticed that certain
cosmic ‘“coincidences” occur in nature linking microscopic with
macroscopic quantities [48,49]. A most unusual relationship is the
ratio of the electric forces to gravitational forces (this ratio is
presumably a constant in an expanding universe where the physics
remains constant), or

¢’/Gm,m, ~10% (4.6)

while the ratio of the observable size of the universe to the size of an
elementary particle, or

R/(ez/mec2)~104° 4.7

where in the latter relationship the numerator is changing as the
universe expands because the scale of the universe R is constantly
changing in an expanding universe.

Dirac formulated the so-called Large Number Hypothesis which
simply states that the two ratios in (4.6) and (4.7) are in fact equal for
all practical purposes and postulates that this is not a mere
coincidence. Various attempts were made to account for the apparent
equality: A possibility that constants such as the gravitational
constant may be varying was proposed by Dirac [38] himself and
others [50]. Other ratios such as the ratio of an elementary particle to
the Planck length,

2 2
—(e / ;n:}/z ~10% (4.8)
nG/c

can also be constructed [51] yielding to the conclusion that fine
tuning is prevalent in the multiverse. These relationships seem to be
indicative of the existence of some deep, underlying symmetries
involving the fundamental constants and linking microcosm to
macrocosm. Physical theory has not, however, accounted for these in
a self-consistent way, perhaps with the anticipated unification of all
physical forces at the level integrating quantum theory and gravity.
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e Evidence [52] has recently been found which seems to be consistent
with a time-varying fine structure constant o = e” / (hc) . A varying

speed of light theory (with 7Zac) has also been proposed by
Albrecht and Magueijo [53]. These two theories correspond to
different representations of a varying « in terms of varying
dimensional constants. The minimal varying-c theory is of interest
because it offers a means of solving the so-called cosmological
problems: the horizon, flatness, cosmological constant, entropy and
homogeneity problems. Barrow and Magueijo [52] tried to show that
there exists a set of duality transformations between these two
representations. On the other hand, recent observations of
astrophysical events at high redshift [54,55] can be used to place
severe limits on the variation of the speed of light itself (Ac/c), as

well as the photon mass (m,)).

e Several ideas such as Quantum-like correlations [56] and the
Anthropic Principle [57], developed here, have been proposed to
account for the above fine tuning properties of the universe.

4.4 Numerical Relations Coupled to the Concept of Scaling

The critical density of the universe, p

crit

in (4.1) is defined as

3H;
cri = (49)
P82 G
Let Np be the number of nucleons in the universe, then
M  RR’
=—= (4.10)

m, =
N, 2GN,
where m, and M are the mass of the nucleon and mass of the universe,
respectively. Weinberg [36] noticed that one can find a relationship
linking the masses of elementary particles to the Hubble constant and

other fundamental constants



An Alternative Derivation of String Tension 73

]
8h°H, %
m_ ~ (4.11a)
Ge
and, correspondingly,
%
’H
m, ~ he—3° (4.11b)
(87) Gc’

where, m_ and m, are the pion and electron masses, respectively. These

relations can be rewritten as

s i\ N
~Xp”(w] with = X =—" and (4.12a)

Ge T om,
1
*(R/R m
x| ERIR) i x =" @)
G’ (8) m,
From (4.10) and (4.11a) one easily gets
R'R’
222 -1 -3 -3
G'We' ~X 7N, = (4.13)
B hc
We also have m,=X, E (4.14)

where X . =m, /m,, m, being the Planck mass and the suffix *

indicates Planck quantities. Combining (4.12) and (4.8), yields

oGh~1/4(N,? X IR*R*) (4.15)
Similarly, from (4.13) and (4.14)
2N PX X R (4.16)

The multiplier factor forR in (4.16) is equal to 22/3N;1/3X;f/3XM,
and is ~1. Conversely, if we choose to set 22/3N;1/3X;f/3XM =1, one

gets the simple relationship linking the speed of light to R,c=R with
N, ~3.7x 10", which is a good estimate of the number of particles in the

current universe. The relationship ¢ = Rcould be interpreted as the
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Hubble Law R ~c, although we emphasize that this is just a
relationship and in no way implies that an expansion is indeed taking
place. Similar considerations apply if one chose to work with the
relations applying to electrons.

If we start by assuming a heuristic relation

c=R (4.17)

i.e. the speed of light is identical to the rate of change of the scale of the
universe, we build an axiomatic approach equivalent to Hubble’s Law
that can be considered an alternative to the mysterious coincidences of
Eddington and Dirac [37,38] which Weinberg called “so far
unexplained... a real though mysterious significance.”

It can be further shown that all lengths, such as the Planck length, /-,
the classical electron radius, 7., etc., are also proportional to

R,L,r,~(.)R (4.18)
For example,
~7/3 A7-1/3 y5/3 yr-2
L~(27°N," XX, R (4.19)
Similar relations can be found for 7. and r, where r. and r, be the electron
and proton radii. Combining (4.15) with (4.16) we obtain

253
Gh:RR

N?X?~34x1072RR’ (4.20)

A relationship linking the gravitational and Planck’s constant to R and R,
and where the last relationship in (4.20) holds for the current values

2 -2 - .
of N » X N the universe.

Let us now set the following initial conditions, i.e.,

R—1, (4.21)
R— i— =c (4.22)

where /« and ¢« are the Planck length and Planck time, respectively.
Then N;zX ;f /4 —>1 at those initial conditions, while for the

present universe the value of this quantity is ~3.4 x 107**. The limit
N » — 1 indicates that in this model “in the beginning” there was only

one bubble-like object or a “cosmic egg” [58]. Moreover in a Big Bang
sense, R —> /. and N, — 1 imply that X . — 1 as well (similarly for

all ratios of masses, X’s), which in turn indicates that the masses of all
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particles were equal to each other at these initial conditions. Also, “in the
beginning” R/(e’ /m,c*) ~ (e’ /m,c*)/(hG/c*)"? ~1, rather than
the large values of 10* and 10 which these ratios are equal to,
respectively, today. “In the beginning” all lengths were equal, all masses
were equal and there was only one particle or cosmic egg. Today for Big
Bang cosmology, these ratios are not unity, there is a very large number
of particles in the universe and R is equal to ~10** cm. However,

conformal scale-invariant relationships such as ¢ = R ; all lengths are
proportional to each other, etc. still hold. Israelit & Rosen [58] proposed
a cosmological model where the universe emerges also from a small
bubble (‘cosmic egg’) at the bounce point of a de Sitter model filled with
a cosmic substrate (‘prematter’).

The survey above of scaling and the large number hypothesis has so
far been from the more usual perspective as might be applied to Big
Bang perspective. For our HAM model this cosmic egg is not primordial
but would represent the whole Hubble 3-sphere, Hy as a continuous-state
and the ‘prematter’ would be the whole background of ‘Heisenberg
‘potentia’. It is still covariant and scale-invariant but looked at from a
different point of view. The concept may seem difficult to grasp at first
and one we remain challenged to convey clearly. Should our attempt be
to map out its properties in terms of the holographic principle or from the
standing-wave perspective? One thinks of a standing-wave as a 1D violin
string or the surface of a 2D drum oscillating in 3D; but this is too
simplistic and reveals little of the internal or scale-invariant structure.
Certainly we could perform our delineation from the perspective of
SUSY symmetry breaking which is what it is all about; but this is already
considered in M-Theory and doesn’t clarify the distinction because all
forms of compactification of the theory are considered to be primordial
whereas in HAM cosmology it is ‘non-stop’ which for us becomes key to
understanding the fundamental nature of the arrow of time (Chap. 4).

In other words (and from either perspective), ¢ = R at the ‘initial
time’” which would be Big Bang T} or continuous holographic lightcone
T, when N, —land allX's—1, and this relationship remains

invariant even at the present universe or virtual reality of the observer
(cf. (4.12) and (4.14)). The self-consistency is obtained by calculations
for the value of N, from (4.12) and (4.16). This relation is a type of a
scaling law connecting the microcosm and the macrocosm in both cases.
Now if irrespective (and it is even immaterial) of whether there is
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expansion/inflation of the universe or not, if R itself is changing from the
Planck scale to the size of the observable universe, f/, then the

fundamental constants like G, %, and ¢ also all are changing. The key
new idea is that this change in R in the sense of the continuous-state
model is the internal inherent conformal scale-invariance of the
symmetry breaking of the dynamics of the dimensional reduction
process. Note, however, that the actual variation or the initial value of ¢
and other constants cannot be deduced from the usual observations: The

relationship ¢ = R is not enough to tell us the actual variation or even
over ‘how long’ it takes place. It is a scale-invariant relationship.

Dimensional Hierarchy of HAM Cosmology
Holographic Multiverse 212D or Phase difference ?

Atemporal 12D, limit of our Hp  F-Theory

1st Compactification, the 11D topological manifold
Unified Field - "Ocean of Light. Wheeler Geon’

M-Theory- Ontolegy of Infinite Potentia

Anthropic super quantum potential Origin of

10D
Gravity - gravitons free to propagate between branes tf;?t?;r:w
9D
Duality - Mirror Symmetry Origin of
5D 6D 7D 8D spacetime
Brane World - Brane Tension Hierarchy
Matter Stays on the Dual 3-Brane
Quantum Potential
4D
Copenhagen QT
Quantum Stochasticity
Observer

3D
Newtonfan Mechanics
Euclidian space

B bar x string tension
Brane World (~Larmor radius of H atom)

Witten vertex

£ bar 10733 cm
Ising Riemann Sphere Flip back to 12D

Figure 4.1 The continuous-state 12D <> 0D Riemann topology Ising spin flip

lattice-gas model dimensional hierarchy in HAM cosmology a form of 0 <> oo
advanced-retarded future-past standing-wave hyperstructure.
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However we have devised a curious anthropic procedure to show how
this can be achieved in Chap. 13. If we rewrite it as a scale-invariant

relationship, c(t.)/c(,)) = R(t.)/ R(to) where # and 7, could conven-
iently be taken as the Planck time and present “age” of the universe, then

this relationship is insufficient for the evolution of R or even values of
and 7. Hence it cannot tell us how c itself is varying or even if it is
varying. If we wanted to insist that ¢ is constant, then all the other
‘constants’ like G and 7% are really constant as well. But if ¢ is not
constant, then all the other ‘constants’ are varying as well (or are
different in other multiverse domains, Chap. 13). In both cases, however,
the number of particles is changing (or appears to be changing), the
ratios of masses are changing and the ratios of scales or lengths are also
changing.

An arrow of time can therefore, be introduced. See Chap. 5. In this
picture, invariant relationships hold and from unity, there is evolution
into diversity. One cannot though conclude how the variations are taking
place, over what timescales they are taking place or even how old the
universe is. The universe could be 10" years old or 5 x 10™* sec (the
Planck time) old, any time in between or timeless. Time is strictly a
parameter that can be introduced in the scale-invariant relationships. It
has no meaning by itself and is a virtual effect for the sake of the
observer in HAM cosmology. The universe appears to be evolving as the
number of particles and ratios are varying.

To summarize, the existence of horizons of knowledge in cosmology,
indicate that as a horizon is approached, ambiguity as to a unique view of
the universe sets in. It was precisely these circumstances that apply at the
quantum level, requiring that complementary constructs be employed
[59]. At the initial time, which could be conveniently taken as the Planck

time, if we set the conditions like ¢ = R, as proposed in this chapter, we
can axiomatize the numerical relations connecting the microcosm and the
macrocosm or our Hubble sphere or any of the infinite other Hubble
spheres comprising the holographic multiverse. One then has scale-

. . . . . . A
invariant relationships, the range of which, lim Zx H sets the stage to

explore inter-dimensional multiverse relationships. During the
evolutionary process of the multiverse, the fundamental constants may be
changing or constant. In the former case, we don’t know how or even
over what timescales or domains they are changing. In the latter case,
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one gets the usual Big Bang evolutionary universe. This is a clear case
where complementarity applies; and the dynamic which we wish to build
into a HAM cosmology that is closed and finite in time and open and
infinite in eternity with room for an infinite number of nested Hubble
spheres each with their own fine tuned laws of physics.

In other words as N, is changing from the initial value of 1 (unity) to
the present large value of ~ 10* (diversity), more particles are created as
R and all length scales as well as all masses are changing. This could be
interpreted by an observer as an “expansion of the universe”. An
observer, who is inside the Hubble universe will perceive an “arrow of
time” and an “evolving universe”. But equivalently, as the “constants”
change (in contrast to previous works, they would all have to be
changing), or even if they are truly constant, there appears to be an
evolution because of the hierarchical coupling and uncoupling of the
continuous-state symmetry breaking process through all levels of scale.

As N L, 10% | the present number of the nucleons in the universe, the

fundamental “constants” achieve their present values. This cosmic egg
business can make it appear as if there is just one particle, a wave
function of the universe, HY =0 with a complementary quantified
hierarchical degrees of separation in the unitary holographic fabric.

To recapitulate, the arrow of time can be related to a kind of
complementarily between two constructs, the fundamental “constants”
are truly constant, on the one hand; and the fundamental “constants” are
changing, on the other hand. In summarizing this section, we found that
by adopting Weinberg’s relationship (equivalent to Dirac’s relationships
(4.4) and (4.5) when the latter are equated to each other), we can obtain a
relationship linking the speed of light ¢ to the rate of change of scale of
the universe, R . In fact, the proportionality factor is ~ 1 if one substitutes
for values of fundamental quantities like the present number of particles
in the universe, etc. The next step assumes that the relationship linking ¢
and R is an identity, i.e. ¢ = R (for example, at the Planck time, one
observes that this relationship still holds if the ratios of all masses — 1
and the number of particles also — 1). As such, it is possible (but not
necessary) to state that all the fundamental constants are changing and
not just one of them as was assumed in prior works.

It is interesting that the possibility of the cosmological constant, A
itself changing has been suggested [46]. As such, what we are suggesting
here as a framework for the universe is a natural extension of previous
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ideas. Therefore, as N, changes from an initial value of 1 to the present

value of 10% (110, the universe would appear to be evolving to an
observer inside it or an arrow of time is introduced. Finally, the outcomes
of this prescription are not just that an arrow of time is introduced and
the mysterious coincidences of Dirac and Eddington now can be
understood as continuous-state scale-invariant relationships linking the
microcosm to the macrocosm; but in addition, all scales are linked to
each other in the continuous-state and what one calls, e.g. the
fundamental length, etc. is purely a convention. In the same way, time
itself is not as fundamental as the scale-invariant relationships linking the
microcosm to the macrocosm but arises from it. In Chap. 5 we propose
that the continuous-state symmetry breaking conditions of the dynamics
of the scale-invariance hierarchy ‘produces’ an arrow of time for
elucidating the world view of the conscious observer. These relations are
as seen below as essential to the alternative derivation of the string
tension formalism. Finally the other mind-boggling concatenation is that
the action of ‘the all’ on ‘the one’; this zeroth order ‘cosmic egg’ is like
Mach’s principle in that in some contexts the action of the infinite and
minute are one in the same like being imbedded in a fractal where above
is infinitely the same as infinitely below.

4.5 Physical Cosmology of the Close-Packed Fundamental Least Unit
for an Energy Dependent Spacetime Metric

A stochastic zero-point field quantum foam of Planck units has often
been suggested to tile the spacetime backcloth; but such a convention
does not serve our purposes here, however the controversy between
absolute-relational continuous-discrete remains. The idea of a
cosmological fundamental least-unit could be drawn from the unit cells
forming the periodic array of crystal structure [60-62]. The idea of a least
cosmological unit is not entirely new and may be attributed to a question
posed by Einstein in 1952 [15,63,64]. Stevens has suggested
“Contact...between least-units...is taken to be 5, making the aggregation
of least-units fourth dimensional. This leads to a cosmology in which our
3D physical space occurs as the surface of a hypersphere of close-packed
least units“ [15]. From this Stevens makes a preliminary calculation for
the size of a least-unit as 1/3 the diameter of a nucleon [15].

What we are looking for in terms of a cosmological least-unit for
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HAM cosmology is a periodic structure incorporating the structural-
phenomenology of the unitary field from which all of cosmology and
matter can be built up by conformal scale-invariance. In the context of an
advanced form of FEinstein’s model of a static universe a new
Continuous-State [65-67] cosmology based on principles of the Wheeler-
Feynman absorber theory of radiation [16] is extended to the topology of
a periodic 12D spacetime. The fundamental least-unit is shown to be a
scale-invariant complex self-organized cosmological system. The
translating boundary conditions of a spin exchange ‘continuous-state’
dimensional reduction compactification process are inherent in the Dirac
polarized vacuum. The topology is derived by coupling superluminal
Lorentz boosts with non-compactified Kaluza-Klein theory in the context

of a 12D Complex energy dependent spacetime metric, M =L O

Figure 4.2 Conceptualization of an isolated HAM least cosmological unit which
would not occur in nature showing the continuous-state static and dynamic
Casimir boundary conditions around a central Witten Ising model string vertex.
Compare Fig. 4.4.

Einstein originated the concept of an energy dependent spacetime for
explaining temporal rate change in the presence of a gravitational field
by generalizing the special relativistic line element
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ds* =(1+2¢/c*)df’ —dx’ —dy’ = d2’ (4.23)
with the introduction of time curvature where ¢ is the Newtonian

gravitational potential. This utilizes the deformed Minkowski metric
which is imbedded in the periodic HD Noetic space chosen axiomatically
for HAM cosmology to take the form of a non-compactified Kaluza-
Klein theory [68,69]. The feasibility of an energy domain pervading HD
spacetime with properties similar to Wheeler’s Geon [70] proposal is
discussed below. In a generalized deformed spacetime metric, spacetime
is fixed by the energy and has the metric

n(E)=diag(a(E),—b(E),—c(E),—d(E)). (4.24)
There is no need to develop the toy model further at present as it
sufficiently illustrates pertinent aspects of the noetic transformation that
show how boundary conditions transform the dimensionality of space
and time along with the energy covering of the unified field by

DioD <D, or S>t—>FE (4.25)

The symmetry breaking during dimensional reduction of the continuous
compactification of noetic superspace is a harmonic oscillation between
the future and past as space transforms to time transforms to energy.

e The ordered spin exchange structures alternate in a hysteresis cycle,
the area of which represents the energy of the Noetic Field ‘injected’
into each spacetime point and piloting quantum dynamics. Various
stressors may alter the geodesic pathway of this energy and interfere
with the arrow of time. These changes are best described by
catastrophe theory and provide a new basis for vacuum engineering.

4.6 The Formalism for Noetic HAM Cosmology

S =S,=8+8, (4.26)

in the context of an extended Wheeler/Feynman absorber theory [16]
where standard Minkowski space My is a ‘standing wave’ of the future-
past. Taking the general HAM form

1
s s, s
R, = 5 [Rrefé +R e, ] 4.27)
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or simplistically 12D noetic superspace Sy represents a complex
Minkowski metric combining the standard 4 real dimensions (D) plus
eight imaginary D representing retarded and advanced complex
hyperspace topology which adapts the complex (+) Minkowski metric
from the standard stationary form to a periodic form. R represents the
noetic 3(4)D ‘standing wave’ Minkowski ‘present’ spacetime; adv
represents the past component and ret represents the future for complex
correspondence to the standard 4 real dimensions utilizing 8 imaginary

dimensions,+C*. The 8 complex imaginary dimensions, while not

manifest (locally) on the Euclidean real line, are ‘physical’ [71] in HAM
and can be represented by complex coordinates.

Discretized
point

I
- 5

Figure 4.3 Conceptual illustration of the leap-frog see-saw dynamics of the
field-particle duality of future-past advanced-retarded complex symmetry
breaking parameters of HD spacetime topology. These are part of the critical
elements of continuous-state dimensional reduction compactification dynamics.

In the Continuous-State there is a complementarity between field and
discretization similar to the Dirac spherical rotation for the electron, only
here it applies to the topology of spacetime itself and the standing wave
Euclidian grid of perceived reality.

4.7 Transformation of Space into Time and String Tension

If nature is stringy, / is not a fundamental constant [5,6]. Natural units
for the string won’t have =1, but 7, =1/ . String tension, 4 and ¢
can be combined to form a length, L. This means that 7 in string theory
must be multiplied by 7. New string theory suggests L can be the size
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of the Larmour radius of the Hydrogen atom. Randall [69] has suggested
XD may extend up to infinite size!

The unified field governing gravitation and the super-quantum
potential guides the action of translation along certain allowed pathways.
For example if /, w or 4 is removed from a cube the object collapses to a
plane. Removing a dimension from a plane causes compactification to a
line and so on as applied to any hyperstructure. The released space is not
initially empty. At the 1st stage of D reduction space transforms to time;
at the 2nd stage into the energy that couples with the energy governing it
as compactification is completed for that particular least unit.

We now introduce our preliminary formalism for a generalized
complex 8D metric in special relativistic terms following Hansen and
Newman [72]. The general relativistic formalism with gravitational fields
present requires Riemannian (curved) geometry. We will utilize the
invariant line element expressed in Einstein’s special relativity theory.
Hansen and Newman [71,72] have shown that the complex 8-space
metric yields the proper solutions to Einstein’s field equations only in the
asymmetrically flat condition of Euclidean geometries for the case of
weak gravitational fields. Thus, this formalism approximates, in general
terms conditions described by special relativity. Einstein used a 3D
geometric figure termed the light-cone to represent the usual four space
Minkowski metric, M, in a 2D plane, based on the conic sections
diagrams developed by the ancient Greeks. This geometric picture is
formed by a figure with two axes, the ordinate is time, ¢ and the abscissa
is formed from the three dimensions of space as one axis X = x, y, z. The
speed of light, ¢ forms the sides of the two cones apex to apex (which
represents ‘now’) with the ¢ axis in the vertical direction. The purpose of
this picture is to define the relationship between events in 4-space. For
events connected by signals of v < ¢, events occur within the top of the
light cone (forward time) or bottom (past). These are termed time-like
signals. Event connections outside the light cone surface ¢ = ¢, are
connected by v > c are called space-like signals and are not often
addressed in standard physics.

In defining causality conditions for the usual 4-space, distance ds” is

invariant and given as ds’ = g ,dx“dx" where the indices a, b run 1 to
4. We use the metric signature (+,+,+,-) for the three spatial and one
temporal component in metric g,,. This metric is expressed as a sixteen
element 4 X 4 matrix which represents a measure of the form and shape
of space. This is the metric defined on (within) the light cone, connecting



84 The Holographic Anthropic Multiverse

time-like events. This insures Einstein’s postulate that v < ¢ for any given
velocity of event connection. Rauscher [73] and Newman [72] construct
a second intersecting light cone identifiable with the four imaginary
dimensions. We express the complex 8-space metric as M, + C * because

it represents the complexification of four spacetime dimensions. The
complex space is expressed in terms of the complex 8-space variable

Z", where Z* = X, +iX},

# ,andZ" is the complex conjugate of Z*

so that Z" = Xy —iX;,. We now form the complex eight space

differential line element dS* =177 WAzl Z " where the indices run 1 to 8.

The generalized complex metric in the previous equation is analogous to
the usual FEinstein 4-space metric in the above paragraph. In our
formalism, we proceed by extending the usual 4D Minkowski space into
a four complex dimensional spacetime. This new manifold (or space-
time structure) is analytically expressed in the complexified 8-space.

Here X, is represented by Xg., Vp.>Zg.and ;. i.e. the dimensions
of our usual 4-space. Likewise, X, represent the four additional
imaginary dimensions of X, ,.,Z;,,, and ¢, . Hence, we represent the

. . )7
dimensions of our complex space as Z” O Xp.,VresZreslres

Xim> Vims> Zim » and #, . These are all real quantities. It is the i before the

Im
X, » etc. that complexifies the space. Now we write the expression
showing the separation of the real and imaginary parts of the differential

form of the metric: dZ*dZ™* :(dX]fe)z +(a’X£1 )2. We can write in

general for real and imaginary space and time components in the special
relativistic formalism.

ds* = (a’xée +dx, ) + (dyée +dy ) +

(dz2, +dzp, )~ ¢ (dig, +drt,) (429

Im

As is well known Superluminal Lorentz Transformations (SLT)
change real quantities into imaginary. Following Rauscher [71,73,74] we
illustrate the transformation of complex spatial dimensions into temporal
dimensions by orthogonal superluminal boosts (SLB). For example a 4D
SLB in the x direction with velocity v, too the SLT is
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x'=%t, y'=—iy, z'=—iz, t'=x. In complex Minkowski space the

coordinates are z" =xy, +ix;, where z is complex and x;,and x,, are
real and the index u runs over 0,1,2,3. Using classical notation for
simplicity

t=tg, +ity,, X=Xpe +Xp> V=Vre ¥ Wim> Z=2pe 121 - (4.29)
To clarify the meaning of imaginary quantities in an SLT it is helpful to

represent time as a 3D vector ¢, N therefore time is defined as

t=t,x+1,y+1,z where
tx :the +itx1m9 ty :tyRe +ity1m’ tz :tzRe +itzlm (430)

Finally for the SLB for velocity v, + o along x the transformations are

' . . ; . .
‘xRe+l‘xlm _the+ltxlm’ yRe+lylm _ylm_lyRe’

, o . ' . ;
ZRe +lZIm = Zim T lZRes the +ltxlm = XRe + Xy > (4.31)

4 o ! _ . ! .1 _ .
tyRe + ltylm - tylm _ltyRe’ tzRe +ltzlm - tzlm _ltzRe

Where an SLT in x of M, spacetime transforms real components into

imaginary and imaginary complex quantities into real quantities as a
major property of the periodic nature of Noetic HAM spacetime [65-67].

This is the first part of the HAM spacetime transformation. Not
illustrated is the second set of SLB where these spatial dimensions
boosted into temporal dimensions are boosted again into dimensions of

energy Dg 22 D, 22 D,.. One might consider that this arises from the

historical consideration of Kaluza-Klein where energy is the 5"
dimension. But in HAM cosmology this energy is the quantum potential
in 4-space, the super-quantum potential in hyperspace and the unitary
noetic field in 12D.

4.8 Alternative Derivation of String Tension in HAM Cosmology

Recently an alternative derivation of 7 has been discovered in the

context of HAM cosmology [75]. It is interesting to note that both the
Schrédinger equation and Einstein’s equations for geometrodynamics
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(and Newton’s) reduce to Newton’s second Law of Motion. Newton’s
dimensionless second law of motion F = ma is the starting point for
deriving the noetic formalism. We pull this rabbit out of the hat to form

the continuous-state cosmology from theR=c hypothesis above. First
by substituting Einstein’s mass-energy relation £ = mc?® into Newton’s

second law we obtain: F, = E /c*a where F, v 1s to be the noetic force

and £ a form of self-organized energy. E is scale-invariant and covariant
through all levels of scale in HAM cosmology beginning at the highest
level in the supralocal Multiverse as a hyperdimensional Wheeler Geon,
a ball of photons of sufficient size to gravitationally self cohere [70]. At
the micro level the Geon becomes synonymous with the de Broglie-
Bohm quantum potential and relates to balancing by the cosmological
constant, A . This ‘energy’ rather than dark energy is responsible for
‘phonograph record’ form of galactic rotation. Cosmologically this is like
an ‘ocean of light’, a super quantum potential synonymous with the
unitary field. Next the derivation of the noetic equation is generalized for
the holographic multiverse by taking an axiomatic approach, based in
part on Eddington’s large number hypothesis above, to cosmological
scaling that suggests all lengths in the universe are scale-invariant
[17,37,38,39].

Beginning with the heuristic relation ¢ = R or R=L/t=c where

R represents the rate of change of scale in the universe. This corresponds
to the putative Hubble relation for Doppler expansion of the universe

where H |, = R/R and a =R x H . By substituting R?/R for ain the
original equation F, =E/ c’a, then for final substitution we have
F,=E/c*xR*/R.Since ¢ =R the ¢* and R terms cancel leaving
F,=E/R (4.32)
which takes the same form as Eq. (4.1) for 7. Don’t be fooled by the

apparent simplicity of this equation; its expansion to dynamic-static
Casimir boundary condition of brane topology, photon propagation, the
graviton, and black body cavity QED for redshift/CMBR equilibrium etc.
become sufficiently complex to tax the imagination. Its beauty is in its
simplicity especially as it describes the action of the unitary field and the
arrow of time (Chap. 5) in describing the nature of our 3D virtual reality.
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Figure 4.4 Geometric representation of the unitary Noetic Field equation,
F,=E/R for an isolated least-unit not occurring in nature. Solid lines

represent extension, dotted lines represent field. Where Fiy, is the anthropic
force of the unitary field driving self-organization of the structural-
phenomenology, E equals the hysteresis loop energy of the hypervolume, R is
the scale-invariant radius of the action and the semicircles tension, 7y,.

Note that R is a complex relativistic rotational length with standing
wave properties. It is scale-invariant and becomes associated with the
radii of various HD hyperspheres in the continuous-state
compactification process. Any temporal slice or cross section would be
considered a Cavity-QED hysteresis loop suggesting pertinent localized
volumes from which energy ranges and limits can be calculated. It
should be emphatically noted again and again that Hubble discovered a
cosmological redshift not a Doppler expansion of the universe. HAM
cosmology provides an alternative interpretation for redshift suggesting
the possibility of profound new applications. HAM cosmology contains
the same energy of motion perceived as expansion or inflation but
operationally its action is internalized as an inherent component of the
relativistic properties of the continuous-state dimensional reduction
compactification SUSY symmetry breaking process.
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4.9 Parameters of the Spacetime Incursive Oscillator (10)

This model is empirically testable and amenable to computer simulation
through application of the incursive harmonic oscillator associated with
complex systems, which we profess HAM cosmology is, i.e. the Hubble
radius as acted upon by the anthropic action principle. That said, motion
of a one dimensional classical harmonic oscillator as well known is given
by ¢q=Asin(wt+@)and p=mwAcos(wt+@)where A4 is the

amplitude and ¢ is the phase constant for fixed energy E = ma A* /2.

For state|n> , with n=0,1,2,..,00 and with Hamiltonian
E =(n+1/2)hw, <n|q2 |n> = h/2mw<n|(aTa + aaT)|n> =E, /ma’
becomes the quantum harmonic oscillator becomes and <n| p2|n> =

1/2(mhw) <n | a'a+aa' = mE, where aand a'are the annihilation and

creation operators, g =~#%/2mw(a’ +a) and p=ivmho/2(a’a).
For the 3D harmonic oscillator each equation is the same with
energies £, =(n, +1/2)hew,, E,=(n,+1/2)hw, and E, =
(n, +1/2)hw_ [76,77].

In Dubois’ notation (developer of the 10) the classical 1D harmonic
oscillator according to Newton’s second law in coordinates ¢ and x(?) for

a mass m in a potential U(x)=1/2(kx”) takes the differential form
2

o +0’x=0 where @=+k/m (4.33)
which can be separated into the coupled equations [6-9]
dx(¢ dv(t
GO _y=0  and PO ipec0. @3
dt dt

From incursive discretization, Dubois creates two solutions
x(t+At) v(t+ At) providing a structural bifurcation of the system
which together produce Hyperincursion. The effect of increasing the time

interval discretizes the trajectory as in Fig. 4.6. This represents a
background independent discretization of spacetime [25-28].
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At=0.5

1.X -1

-1.

Figure 4.5 Numerical simulation of the phase space trajectory of the Dubois
superposed incursive oscillator based on coordinates and velocities

x,=1/2[x,(1)+x,(2)] v,=1/2[v, (1)+v,(2)] is shown in the figure
for values of A7 = @t equal to 0.1, 0.5, 1.0 and 1.5. Initial conditions are
Xo =Ln,=0 and 7, =0 with total simulation time 7 = @ =87 . Figure
adapted from [25-28].

Each mode of the field of a quantum harmonic oscillator is associated
with the cavity-QED dynamics, hexagon lattices in Figs. 4.1 and 4.2, of
spacetime topology as it undergoes its continuous transitions. £ is the
state of energy for n photons. For n = 0 the oscillator is in the ground
state, but a finite energy 1/2A@ of the ground state, called the zero-
point energy, is still present in the region of the cavity. According to
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equation (4.31) of the quantum harmonic oscillator the field energy of
the photons undergo periodic annihilation and recreation in the periodic
spacetime [78]

E, =(n+ %)ha} . (4.35)

The simulation is meant to demonstrate generally how the inherent
periodic holophote action, flashing metaphorically like a light house
beacon, injects HD geon energy into each virtual moment of the present
during the continuous transformation of the Cavity-QED topology of the
12D superspace of the noetic least-unit [79] to produce the natural
emergence of F-Theory 2-branes [7,80]. As an example, we illustrate one
of a number of possible models of how, at the semi-classical limit from
the stochastic background of the vacuum zero-point field, this energy is
harmonically injected into every point and atom in spacetime by a
mechanism like a ‘chaotic gun’ [79,81,82]. This action and the
geometric-topology of the polarized vacuum is putatively suggested to
generate F-branes.

Chaotic Gun

Figure 4.6 Ciubotariu’s Chaotic Gun is another way of modelling energy
injection into spacetime points at the quantum level. Figure adapted from N.
Ciubotariu [81,82].

Possible quantum model for entry of the new quantum of action. A
3D rendering of the phase space where Bosons of the Noetic Field
(noeons) are injected into each spacetime point (least unit) and every
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atom by a periodic ‘gun effect’ of the continuous holophote action of the
continuous state dimensional reduction inherent in the topology of
Noetic space.

Ciubotariu’s equations combine Maxwell’s equations and relativistic
equations of motion for the phase space where the additional €2 terms
represent the cyclotron frequency of the chaotic gun effect. The noeon
Bosons mediating the life force field are emitted from the spacetime
cavities only in certain preferred directions allowed by the parallel
transport conditions of dimensional reduction and compactification. This
effect occurs in Noetic HAM Cosmology because in the energy
dependent spacetime metric, just as the periodicity of wave and particle
moments occur in the propagation of a photon, so does charge or energy
arise in periodic moments in the hysteresis looping of the Noetic least
unit. Because Wheeler showed in 1962 that ‘charge is topology’ [83].

Using equations for a spacetime chaotic gun developed by the
Ciubotarius [81,82] the nonlinear dynamics of the model for injecting a
charged noeon, defined as the quanta of the noetic unified field, into a
spacetime cavity can putatively occur as follows:

_Ax 1, ! P, (436)
ar v ' a+pl+p;)? "

- dP

b= =0, feos (X =T)+11P,, (437)

. dP
P :d—;:—Qc[ﬂcos (X -=T)+1]P.+ Hcos (X -T).  (4.38)

Equations (4.34) - (4.36) illustrate a possible quantum model for entry of
the new noetic action principle into the 3D phase space Py, P, , X where

unitary bosons of the Noetic field (noeons) are injected into each point or
least-unit QED cavity in spacetime and every atom by a periodic ‘gun-
like effect’ of the continuous holophote action. This process occurs in the
context of continuous state spin-exchange dimensional reduction
compactification inherent in the topology of Noetic Superspace which
acts like a hysteresis loop [21,65-67]. Ciubotariu’s equations combine
Maxwell’s equations and relativistic equations of motion for the phase
space P,,P,,X. The € terms represent the cyclotron resonant

frequency of the chaotic gun effect. Infusion of the noeon Boson field,
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which mediates the action of self-organization and evolution, into
spacetime cavities only occurs in certain preferred directions allowed by
the symmetry conditions of what is called parallel transport [84] in the
dimensional reduction compactification spin-exchange process [21,65-
67].

The holophote effect appears in the Noetic cosmology because in its

energy dependent spacetime metric M ,, just as a periodicity of wave

and particle moments occur in photon propagation through space, so
does charge or energy arise in periodic moments of the Noetic least-unit
transformation. Because as Wheeler demonstrated [83] ‘charge is
topology’. According to Wheeler lines of force in a wormhole can thread
through a handle and emerge through each mouth to give the appearance
of charge in an otherwise charge-free spacetime [83].

4.10 Emergence of 2-Branes from Inherent Spacetime Oscillations

In this section we create a toy model for emergence of generalized F-
Theory 2-branes from spacetime parameters of discrete supersymmetric
incursive oscillations. If our Hubble sphere is a self-organized complex
system principles associated with complex systems such as hierarchy,
conformal scale invariance, recursion/incursion and anticipation should
be inherent parameters in the cosmological model, and discovered as
principles of nature and thus be revealed in the laws of physics. The most
important principle associated with complex systems is that they are
driven by an external evolutionary force. We postulate that this action
principle is the Anthropic Principle.

The evolutionary search for the fundamental background independent
string vacuum has been cast recently in a Twelve Dimensional (12D)
form of M-Theory called F-Theory [7]. Generally String Theory has
remained aligned with naturalistic Big Bang Cosmology not perceived as
compatible with a covariant Dirac polarized vacuum essential for

extended electromagnetic theory and finite photon mass, m, . Photon

mass has been discounted by physicists because it is believed that this
would violate gauge theory which has been highly successful. Firstly
gauge theory is only an approximation suggesting more theory is
anticipated and secondly gauge theory describes a finite regime in the
same way Newtonian mechanics did before the discovery of quantum
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theory, so this myopic criticism does not even apply. Most critically, if
gauge theory is not fundamental, Planck’s constant is not fundamental
either and needs to be recalculated. This is where string tension comes in
as an additional parameter added to the Planck constant. A recently
formulated highly symmetric continuous-state cosmology called the
holographic anthropic multiverse (HAM) utilizes a 12D energy
dependent standing wave superspace based on extensions of the
Wheeler-Feynman-Cramer transactional model providing a context
where scale-invariant least cosmological units of the Superspace act as a
complex self-organized system. These fundamental least-unit entail a
form of incursive oscillator inherent in the continuous-state topology of
HAM spacetime. Simulated application of the Incursive Oscillator (IO) is
shown to produce a natural emergence of generalized F-Theory 2-branes
from the superspace backcloth potentially bringing the IO program into
closer alignment with mainstream physical cosmology which could be
instrumental in solving the problem of deriving parameters of the
fundamental string vacuum, especially emergence of a new action
principle driving the evolution of its self-organization.

4.11 Summary of Noetic Spacetime Parameters

The periodic symmetry of HAM cosmology contains an inherent beat
frequency during the continuous state dimensional reduction spin-
exchange compactification topological transformation which introduces

energy by the holophote action of the Noetic Force F), energy through

every spacetime point into every atom during the process of dimensional
transformation as D, — D, = D, [65-67] and as R, —> R, > R,

where spatial dimensions, D_ continuously transform into temporal

s

dimensions, D, and into energy, D, in a cyclical process of unitarity,
R, to quantum, R, to classical, R ; a relativistic process representing

an additional set of Noetic transformations: Galilean— Lorentz-
Poincairé¢ & Noetic. A deficit angle occurring in the parallel transport
[84] around the noetic least-unit leads to a new model for the arrow of
time, offering an explanation for why the XD are not considered sub-
Planckian in HAM cosmology but still unobserved.
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Figure 4.7 a) A triangular spacetime lattice in the complex plane for production
of a torus 7 with Z, symmetry utilized in the study of compactification in
string theory. b) Elaboration of how a hexagon lattice in a) arises from the spin
structure of the spacetime fabric. Solid triangles become fixed coordinates,
while ‘propellers’ or screws have left/right handed spin axes representing field
parameters for ‘bumps and holes’ in the Dirac sea. These spacetime structures in
conjunction with Fig. 3.2 putatively support the basis for F-brane emergence
from the future-past standing-wave hysteresis of the spacetime least-unit
continuous-state structure. Figures redrawn from [60-62,85].

From generalized examples of spacetime topology possible conditions
for string propagation are illustrated for the noetic stringy vacuum,
considered a form of the covariant Dirac polarized vacuum [86] so that

Sy =8, +8,+8, > 8, >M,xK, > M,x+C, [21,65-67]. The
12D Noetic Superspace S, is triune, comprised of the standing-wave

Minkowski present M 4 and two complexified future-past elements

+C,, where for the intermediate subset M 4 XK, the M 4 1s a 4D

energy dependent Minkowski space and K, a compactified 6D torus. A

realistic example is given below. First points z~z+1~z+e*""

admitting Z, symmetry are identified in the complex z plane and three

tori 7;, i=1,2,3 are obtained whose product is a torus of six real

dimension, three of which are complex [86], on which string propagation
is considered. From the well-known symmetry groups rotations can
generate discrete symmetry elements accompanied by various translation
components 7 parallel to a spin axis 4 such that » translations 7 equal
an integral number p of lattice translations ¢ along the axis
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nt = pt (4.39)

where n and p are integers. When p/n < 1/2, the screw is right-handed,
when p/n <1/2, left-handed and when p/n = 1/2 it is zero [60-62]. A

translation ¢ normal to axis 4 of a screw produces a translation
equivalent to A’ as well as nonequivalent but equal screw operations
about parallel axes B and C along the perpendicular bisector of A4 " at a
distance #'cota /2 from AA4’. These screw operations accumulate along
axes B and C making screw axes parallel to 4 [60-62]. The resulting sets
of symmetry elements are repeated by the lattice translations to constitute
infinite sets of parallel axes as extrapolated from Fig. 4.7b into Fig. 4.8.

4.12 Simplistic Computer Simulated Production of the 2-Brane

From the proof of Schéenflies theorem [87] there can be no topological
knots in a plane. Therefore there can be no topological torsion, and thus
no Einstein type geometrodynamics, in a 2D reality. Information 2d
According to tenets of M-Theory ‘matter remains on the 2-brane and
gravity is free to pass between branes’. A simulated creation of an F-
Theory 2-brane from the Dirac polarized vacuum [85] is demonstrated
utilizing the Autodesk Chaos Software [88].

Figure 4.8 Two views of one form of computer simulated production of a 2-
brane from parameters of the hexagonal geometry (Fig. 4.7) of the putative
covariant Dirac polarized vacuum. Hysteresis loop harmonic oscillation of the
future-past dynamics produces branes by incursive resonance.

The software simulation of 2-brane emergence from the geometry of
spacetime least-units is achieved by applying a harmonic oscillator
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generated by the energy of the Noetic Action Principle. The oblique lines
in each figure are insertion angles and the two tiny points are holophote
injection points of the unitary noeon energy.

Table 4.1 Spacetime Harmonic Oscillator Parameters
As Utilized in running the Autodesk Chaos Software

PARAMETER VALUE USED  POSSIBLE RANGE
Charge 3 +500
Magnetic Capture Radius 5 0to20
Magnetic Field Radius 11 1to 60

Pull Towards Center 27 +500
Frequency 33 2t0 10,000
Friction (String Tension) 1.37 0 to 500

4.13 Conclusions

The approach presented is a work in progress, but its initial success
suggests that more comprehensive calculations and simulations can add
further rigor to the results and with more sophistication be used to study
more complex brane dynamics and the structure of matter. Further if the
theory indeed reveals a sound physical basis, a demonstration of the
production of F-Theory 2-branes from more specific vacuum parameters
of complexified HD space could shed light on determining the actual
physical vacuum sought for M-Theory. Simulations with sufficient
complexity could be developed to aid in determining the actual spin
structures and geometric topology of actual matter which is one of the
ultimate goals of string theory.

We took a fairly simple and straightforward approach in this
alternative derivation of the string tension formalism and concentrated

only on the seminal idea and theDy =2 D, &2 D, relativistic

dimensional boosting which has been ignored as a SUSY breaking
parameter in M-Theory. We think it could be insightful to finding the
actual physical cosmology of our local reality. The idea of a continuous-
state cosmology as opposed to Big Bang evolution is probably hard to
swallow for many astrophysicists / cosmologists at present so we kept it
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somewhat superficial so we could sit back and see how long it takes
some insightful stringy postdocs to run with it...
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Chapter 5

Formalizing the Ultimate Geometry of Reality:
Dimensionality, Awareness and Arrow of Time

...the right hand side includes all that cannot be described so far in the
Unified Field Theory, of course, not for a fleeting moment, have I had
any doubt that such a formulation is just a temporary answer,
undertaken to give General Relativity some closed expression. This
formulation has been in essence nothing more than the theory of the
gravitational field which has been separated in a somewhat artificial
manner from the unified field of a yet unknown nature- A. Einstein [1].

In fact this new feature of natural philosophy means a radical revision
of our attitude as regards physical reality - Niels Bohr [2].

Utilizing the natural projection of fundamental parameters inherent in a
Holographic Anthropic Multiverse (HAM) cosmology we introduce a
delineation of dimensionality, awareness and the arrow of time as they
might arise relative to a temporal subspace of an absolute timeless HD
space — a regime of the unitary field. Temporal asymmetry - the observed
arrow of time has remained one of the most paradoxical problems in
physics, recently considered more fundamental than quantum theory. The
noetic approach delineated here assumes a ‘supra-local’ domain more
fundamental than the sub-quantum hidden variable regime proposed by de
Broglie and Bohm and introduces a whole new cosmology defining time
and its origin. Current thinking suggests that there are five arrows of time,
four physical and one psychological; in this chapter it is suggested that all
arrows of time are a function of the phenomenology of the observer which
calls for a reformulation of the basis of physical theory. Incorporating this
assumption into scientific epistemology requires a ‘continuous-state
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anthropic multiverse’ entailing an additional set of transformations
beyond the Galilean, Lorentz-Poincaré groups of transformations and a
description of the correspondences reducing to the current standard
models of particle physics and quantum theory.

5.1 Introduction

This work attempts to demonstrate the utility of an emerging new
cosmological framework by increasing our understanding of the arrow of
time in a putative new context pertaining to the nature of reality itself and
role of the observer which was irrelevant in Newtonian Mechanics; this
mentality has continued to persist among physicists where time is looked
at with a certain amount of abhorrence because it seems to demand
addressing the nature of the observer in a fundamental way including
addressing the nature of consciousness or awareness itself [3].

Although resistance to Big Bang cosmology has remained since its
inception, only recently have such criticisms become more acceptable.
We assume cosmology to be a multiverse, a form of covariant scale-
invariant self-organized complex system (Chap. 3) within which the
spacetime backcloth is a dynamical process of the inherent self-
organization. We consider this fundamental backcloth to be a form of
Dirac covariant polarized vacuum [4,5]. The dynamical surface of this
vacuum is purported to be a zero point field. In this context the arrow of
time is defined as a locus of events conjoined with the continuous
transformation of this spacetime. At the fundamental level an event is
generally defined as an interaction of reversible trajectories in the
dynamics of a physical system; because the dynamical equations of
physics are time-reversible no preferred direction of time is considered
relevant. A new event requires a preferred direction which produces a
change in the initial conditions of the dynamical trajectories because such
transformations of the dynamical trajectories of a system consist of shifts
in the spatial and momentum coordinates within the limits of the

uncertainty principle < ox’ >'?<p2 >"*=1/2 [6]. At this funda-

mental level the vacuum structure is stochastic and quantum fluctuations
of vacuum radiation [7] randomize the momentum distribution of particle
coordinates and by the uncertainty principle there is a continuous
fundamental ambiguity relating to any direction for an arrow of time. This
is in contrast to the concept of Heisenberg ‘potentia’ where all properties
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of a system remain unresolved before occurrence of an event. Thus an
arrow of time can be defined as a cumulative resultant of oriented new
events producing a hierarchical long-range order in the dynamics. From
this starting point a new continuous-state HD offshoot is developed.

5.2 Current Philosophy of Temporal Science

In Newtonian clockwork mechanics awareness was irrelevant or
nonexistent. The advent of quantum mechanics introduced a troublesome
observer involved measurement. Although highly successful quantum
mechanics is deemed incomplete - unable to describe biological systems
suggesting that extended theory is required. The additional theory must
describe the fundamental nature of time and fully include the observer.
Traditionally five arrows of time [8-10] have been described:

ELECTROMAGNETIC: It is generally observed, which leads to the
belief that all electromagnetic waves propagate into the future only.
However this is not necessarily true in interpretations of the
transactional / absorber theory of radiation [11,12]; and represents a
component of the illusion represented in Fig. 5.2 [3,13,14]. This is
consistent with Maxwell’s equations which are symmetrical in time.

PERCEIVED EXPANSION OF THE UNIVERSE: Distinguishes
between a past and future in the evolution of matter in the universe. In
HAM cosmology this arrow of time has no fundamental significance
because it is an observational illusion proposed by an incorrect
interpretation of astrophysical data [3,13,14].

THERMODYNAMIC: The observation of temporal asymmetry in
thermodynamic processes represents the most important arrow of
time because it provides all of our phenomenological experience, and
the existence of biological activity. Irreversible processes move
toward a thermodynamic equilibrium of maximum entropy.

KAON DECAY: Nuclear reactions may occur in either direction with
one exception occurring between elementary particles that are not part
of ordinary matter - Neutral Kaons. There are three kinds of K meson
but only the neutral Kaon exhibits a temporal asymmetry. Because
neutral Kaon decay asymmetry is a spacetime property not associated
with ordinary matter its description can be formalized into evidence
of the supralocality of the HAM [3,13,14] by illustrating the variation
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of decay paths in terms of gravitational coupling to spatial and
temporal nonlocal spacetime spin-exchange dynamics.

e THE OBSERVER: The subjective flow of time that reveals to our
moment by moment experience that all actions flow from the present
into what we define as the past. The contrast between the four arrows
of time defined by physical laws and the subjective arrow of time has
often led to the belief that time is an illusion.

h+1,

Figure 5.1 Arrow of time as vector sum of continuous-state dimensional
reduction deficit angle spin-exchange compactification of spacetime least-units.

Currently physicists describe: 1) Physical time and 2) Psychological
time separately, both of which are incompletely understood. A major
premise of this work is that all five arrows of time are an illusion related
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to the phenomenology of the observer’s awareness. But because mind in
HAM cosmology is completely physical; all the arrows of time are
likewise actually ‘physical’ and can be investigated with new
experimental methods leading to discovery of the teleology of the noetic
field [15]. The unitary nonlocal noetic field couples classical dynamics
and general relativistic effects in a complementarity through the pathways
of neural dynamics [3]. This is directly responsible for the perceived
arrow of time because this matter-spacetime medium is what ‘we’ are
made of and ‘imbedded’ in. The noetic timeless domain is the entry point
of awareness coupling eternal time through special relativistic dynamic
transformations independent of classical gravitation to temporality.

5.3 Complementarity of Physical Time and Observer Time

Einstein remarked that ‘if one could ride on a photon, one could
circumnavigate the universe without the passage of time’. We postulate
that the view from sitting in the saddle of that photon is of an ocean of
light or universal Wheeler geon [16] equated with an HD regime of the
unitary field. This view is shielded from the observer by the arrow of time
which forms the domain walls of our virtual reality. See Chaps. 3 and 4.
Virtual pretty much in the sense depicted in the Hollywood trilogy, The
Matrix. This view is readily metaphored by Plato’s ‘analogy of the cave’
from antiquity or by the more contemporary view of an observer seated in
a movie theater. See Figs. 5.2 and 5.3. Discrete frames of film passing
over the projector lens appear smooth on the screen because the motion of
the film at a few cm/sec is too fast for the eye.

We may extend this to a holographic model in which the observer is
imbedded in the cosmology itself and made out of the same materials as
the surrounding matter. Because of the relativistic effects the observer
does not notice the virtual nature of the reality. See Fig. 5.3. The
anthropic action of unitary noeons (exchange unit of the unitary field) is
the ‘light’ of the projector bulb or laser for the spacetime hologram. This
is an extension of the Holographic Principle [17,18] to its penultimate
form. The nonlocal nature of quantum theory and the EPR principle give
the best indicia of this kind of fundamental basis for reality.

As discussed elsewhere anthropic reasons for the 1% person — 3™
person barrier and why we are not easily able to perceive the unitary
‘ocean of light’ relates to the nature of the arrow of time [3,19]. In HAM
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cosmology the additional dimensions are not invisible because they are
curled up at the Planck scale but because of a spin-exchange deficit-angle
mechanism to be developed further below.

Cosmology of the Observer

Perceptual Dynamics as the Basis of Reality
External Euclidian World
Sensory Input
_ Wb
® gp Quantum
Discrete Planck Scale 47

Plato's Cave, Einstein's Mode of Thought ; : M Transduction of
Heizenberg film ‘}\‘: Sensory Data

Spacetime

| L_p=t]]
B ]

Leading Lightcone Singularity
Screen of Awareness

Smooth & Continuous - Virtual Awareness

Figure 5.2 a) Plato said ‘reality is as if we are dwellers in a darkened cave
chained up facing a wall viewing events as shadows by the light of a fire
projected from behind and never knowing the true nature of existence’. If we
were released to turn toward the light at first we would be blinded by its
brightness still having our perception clouded. b) Movie theater model of
perceived 4D virtual holographic reality. Discrete Planck scale least-units
propagate the arrow of time. Because of relativistic effects reality appears smooth
on the ‘screen’.

Now that some cosmological properties are reviewed it is easier to
show the relationship of physical time to conscious time. All arrows of
time reduce to the spacetime topology of the Dirac polarized vacuum
[10,19]. From within the microscopic action of the complex hierarchical
cosmology of the least-unit of awareness, macrophysical phenomena,
which include thermodynamic processes, appear asymmetric because of a
complementarity of Cramer-like standing-wave boundary conditions
related to human awareness and other physical conditions. There is no
preferred temporal direction in the microphysical laws of physics. When
this atemporality is reduced to the temporal domain (when it becomes a
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subspace) many parameters are subtracted out through the symmetry
breaking of the spin exchange compactification dimensional reduction
process occurring at the speed of light. But this microscopic annihilation
governed by teleological causality produces an orthogonal summation
creating the macroscopia of perception. The velocity ¢ of the reduction /
compactification receding from the eternal present has a discrete
microscopic beat frequency perceived macroscopically as continuous.

We introduce the suggestion by Franck [20] that an eternal now
occupies the center of awareness and all points in spacetime. We assume
that awareness, a fundamental physical principle like the concept of
‘charge’ [3,19,21], is associated with the ‘least unit’ in HAM cosmology
(Chap. 3). The least cosmological unit is governed by a new Noetic
Transform for the self-organized anthropic action guiding the evolution of
information from the Planck scale continuously boosting it through M,

into the 12D Hyper-Geon domain of the unitary field as an Ising model
rotation of the Riemann sphere modeled after extended Wheeler-
Feynman-Cramer future/past standing-wave parameters [11,12].

ELEMENTS OF VIRTUAL REALITY

HANM Cosmology representation of the
hyperdimensional Calabi-Yau 3-Tori
Least-Units tiling the spacetime backcloth.
Pointa are a discrete-continuous antinomy.

\ , Brane

Fractal-like
] wormhole
Teleological

action of the

Unitary Field Ising Model, /i + 7

Witten - String vertex

Spacetime as discrete (as opped to a rigid 7 vertex)

frames of film

Figure 5.3 Cosmology of holographic reality. Anthropic action of the unitary
field pilots the continuous-state evolution of spacetime and quantum dynamics
through modulation of the supersymmetric topology of fundamental close-packed
Calabi-Yau least-units as a finite regime tiling the spacetime backcloth.
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If we utilize the metaphor of a movie theater (Figs. 5.2 and 5.3) to
describe the structural-phenomenology of the mind / body and apply
Huygens’ principle of wave train addition in a manner similar to how
sunlight shines through discrete raindrops summating into the smooth
image of a rainbow, we can begin to understand the human psychosphere
[3,14,19,22]. The psychosphere is the standing wave light-cone surface of
human awareness impinged by qualia [19]. It is not confined to the brain;
but occupies the total boundary conditions of the human mind-body that
extends from the Euclidean brain occupying M, to the limits of the HD
Noetic Geon. There is a complementarity between these two domains of
the human psychosphere. Fermi-Dirac statistic describe the temporal
dynamics in the M ,brain / body region and Einstein-Bose statistics
describe the atemporal HD domain applicable to the holophote action of
the Noetic hyper-geon. This is the view of Franck’s ‘eternal now’ [20].
The two domains are mediated by the noeon of the unitary noetic field.

Figure 5.4 Parallel transport by the Bianchi identities through a 3D Witten Ising
model vertex. As the 4D hypercube transforms the small central cube becomes
the larger outer cube. In the 12D standing-wave model of HAM cosmology these
small central x,y,z cubes continuously rotate in and out through three complex,

X =Xg, Y X5 V= Vge Y Wms Z = Zg, t1z,, orientations simultaneously.

This provides part of the basis of our Euclidean virtual reality.
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A NEW MODEL OF A MULTIVERSE
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Clock time appears absolute in the Newtonian sense or mutable for
relativistic observers. The perception of time is coupled to dynamical
processes often associated with entropic flow; but entropic time does not
correlate with clock time. And clock time only correlates with
psychological time for certain states of consciousness. If a process is
harmonic or occurs at a microscopic level where the laws of physics are
temporally symmetric all conception of time can be lost; thus the nature
of time has maintained itself as a dilemma. As Einstein said ‘The
distinction between past, present, and future is an illusion’.

Einstein’s notion of eternal time in a static universe is extended to
develop a framework for correspondences that unify all aspects of time
within the new HAM cosmological model [14,15]. Within the HAM
framework human existence is composed of a two-fold complementarity;
a Cartesian type body/mind dualism comprised of a res extensa, and res
cogitans [3]. The former component associated with the body (obeying
Fermi-Dirac statistics); the latter component (obeying Bose-Einstein
statistics) is imbedded in an ‘eternal’ 11(12)D HD space that mediates the
élan vital [23] through action of a teleological anthropic principal
synonymous with the unitary noetic field [3,19].

Time, which is not considered fundamental, is inexorably connected
with space in the evolution of the entity spacetime, and within which
‘We’ and the properties of all the matter we perceive is imbedded. It is the
properties of this matter, that the awareness of the observer is imbedded
in, with which we define the measuring rods of duration and extension
that are the fundamental basis of all physical science [1]. To understand
the nature or foundations of time we must be able to comprehend more
fully the nature of space and the potentia from which it arises. As Einstein
obviated the absolute space of Newtonian mechanics; we must now
obviate the classical basis of measurement used up to this point in the
history of empiricism, and in the process obviate and reformulate the
whole fundamental basis of physics itself by inclusion of the true basis of
the observer. It is mandatory that a new scientific methodology is devised
to investigate the ‘absolute noumenon of existence’ that resides behind
the ‘facade of phenomenological virtual reality’. If scientists are finally
ready to open this Pandora’s box?

It has been suggested that fundamental awareness is comprised of
three base states imbedded in spacetime that evanesce into our perceived
reality in a manner metaphorically similar to a movie theater
[3,10,14,19,24-32]. This concept was described in antiquity by Plato’s
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‘analogy of the cave’ as shown in Fig. 5.2. More recently Einstein said:
“Time and space are modes by which we think and not conditions in
which we exist." [33]. Awareness arises as a complementarity of three
fundamental interacting base states

)= 1Bl ¢l )+ v 61

where |B|l//b> represents the Fermi brain, |1//e>an individuals

components of eternal elemental intelligence [34] and |1//a> the

teleological anthropic action principle [3,10,14,19,24-32]. Within the
current adamant vogue of cognitive theory this represents an extremely
unpopular position which is also quite complicated. We have made our
preliminary case elsewhere [3,10,14,19,24-32] especially in the
companion mind-body volume [3]. Suffice it to say here that within the
bounds of an individual psychosphere the above triune base states
produce a superradiance that becomes awareness. This occurs through the
holophote injection of the anthropic action principle into the unique
hyperdimensional ‘standing wave’ domain of an individual coupled to
their local eternal spacetime present.

The physics of time (thermodynamic processes, kaon decay etc.) seems
independent of psychological time. But in an anthropic multiverse, all
arrows of time are interrelated and arise from one central process in the
hierarchy of wunitary translation of the close-packed noetic least
cosmological unit tiling the spacetime backcloth. An understanding can be
garnered by explaining the amplification of microscopic phenomena by
processes inherent in fundamental awareness. Observation synonymous
with measurement is the obverse of the process of awareness. William
James stated that ‘there is no splitting of experience into consciousness and
what the consciousness is of”. So between experience 4 and experience B
there is no gap; no collapse of the wave function is observed in thought
processes. If one attempts to bring a photon to rest it destructs. This
observed reduction of the wave function in the external world has confused
conceptions of what occurs in the mind where there is no collapse and as in
the photon analogy there cannot be. With large-scale XD the ‘continuous-
state spin-exchange compactification dimensional reduction process’
occurring at the speed of light suggests why large XD are not readily
observed. The deficit angle arising in the parallel transport of the
continuous-state topology subtracts out one half of the HD standing wave
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parameters during the compactification process between the gaps in the
film so to speak (Figs. 5.2 to 5.4) leaving us with a limited view which is
the geometric origin of time.

According to the Copenhagen interpretation all quantum measurements
are associated with reduction of the wave function, a thermodynamically
irreversible process. Only the final observed component of the ensemble is
considered to be real [35] by

DLW (5.2)

This action directly creates boundary conditions separating the fundamental
reversible aspects of microscopic natural law into the perceptual
macroscopia and an additional HD physical realm not perceived by
neurophysiology. Noetic cosmology proposes that this temporal asymmetry
is completely observer related and the ensuing boundary conditions delete
essentially half of the systems information cosmology. Bohr stated from the
beginning that the Copenhagen interpretation did not describe biological
systems; therefore a full physical description must utilize extended de
Broglie/Bohm ontological forms of quantum theory without state reduction
and therefore loss of systems information. The big question then is what is
the utility of the unobserved parameters of this cosmology?
Here is where the main utility of the Noetic least unit transform enters in.
The complementary superluminal boosting of the ‘standing wave’
eternal present undergoing the continuous cycling spatial, s temporal, ¢
and energy, £ dimensions through unitary, U quantum, Q and classical, C
states
D, > D, > Dy : Ry >Ry >R (5.3)

that produces and maintains the perceptual macroscopic amplification of
microscopic phenomena. The Noetic boosts reduce the flux of all physical
fields at the domain wall boundary conditions by absolute parallelism of
the Bianchi identities, 0 o 0 = 0 where the boundary of a boundary equals
zero [36] facilitating this whole cosmological process. We begin with the
description of the electromagnetic field. Following Kafatos and his
collaborators [37] suggesting the importance of R=C for universal
continuous-state boundary conditions (see Chap. 4) which are also
relevant to the velocity required for the observers mind to escape
microphysics and become coupled to a virtual macroscopia for EM by
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where, according to Wheeler [38,39], velocity ¢ =ntanha and the
numerator is the Poynting flux and the denominator the energy density.
This boost equation describes the reduction of the EM field to mutual
parallelism which according to the Bianchi identity describes how the
boundary of a boundary equals zero [36] (see Fig. 5.10). Allowing half
the universe to cancel out of awareness into the resultant standing wave
covering. (see Figs. 5.7 to 5.9). The covering is piloted by the de Broglie-
Bohm wave-particle energy. An application of Huygens’ principle of
wave addition might produce the smooth feel of the evanescence of
reality we observe while we are surfing as it were on the face of the
discrete elements of atemporal microphysics!

5.4 The Vacuum Origin of Thermodynamics and Entropy

Temporal asymmetry is a fundamental problem because the microscopic
laws of physics are time reversible. The macroscopic arrow of time arises
from translation of the complex boundary conditions of the observer,
which ultimately is a property of the unified field. Although this is a
perceptual phenomenology it is still physical. The most fundamental
basis, more fundamental than for quantum interactions of matter is the
unified electromagnetic-gravitational arrow of time; from which the
thermodynamic and all other arrows arise. The continuous-state
dimensional reduction compactification process within the topological
structure of the polarized Dirac vacuum has a beat frequency associated
with the inherent Jacob’s ladder-holophote of least unit translation.

Entropy increase in thermodynamic systems can be accounted for by
vacuum radiation; and this interaction of vacuum radiation with matter is
time-reversible. Therefore whether entropy increase in thermodynamic
systems can be considered to produce an arrow of time depends on what
controls the vacuum photons. Both cases are consistent with quantum
mechanics. Position and momentum perturbation on particles by vacuum
zero-point radiation is limited by uncertainty to

<§x2>1/2<5p§>1/2 (55)
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where the first root mean square value is position and the second
momentum respectively, Burns [6,7]. According to Zeh, [35]

<Sx’>" = (ht/m)"”, (5.6)

(where m is particle mass), can be obtained both from classical SED and the
stochastic interpretation of quantum mechanics. Substituting the result into
the uncertainty principle yields a fractional change in momentum
coordinates, < J pi >"?/ p, p is the total momentum, 2 (h /Et )'* | E
is the kinetic energy. As vacuum radiation interacts with particles,
momentum is exchanged. When an initial fractional change < ¢ pi > in

momentum is amplified by the lever arm of molecular interaction,
<Sp>"/p =1 (5.7)

it becomes greater than one in only a few collision times [6,7,35]. Therefore
the momentum distribution of a collection of interacting particles is
randomized in that time, and the action of vacuum radiation on matter can
account for entropy increase in thermodynamic systems; i.e. it can be
related to the atemporal / temporal microscopic / macroscopic cosmology
of fundamental awareness.

Dynamical interactions occurring at the molecular level are time-
reversible, but thermodynamic processes associated with entropy increase,
like diffusion and heat flow, only proceed unitarily in time. Entropy
increase appears to be only a macroscopic phenomenon, appearing when a
coarse-grained average is taken of microscopic processes. No averaging of
time-reversible processes has been shown to account for temporally
irreversible phenomena [35]. The reduced or temporal subspace nature of
human perception filters out half of the microscopic action by the
continuous dimensional reduction process. This action occurs at the speed
of light explaining perspective — narrowing of the railroad tracks into the
distance; which would not occur for a HD atemporal observer like ‘God’.

In the standard model (utilizing only the positive set of Maxwell’s
equations) electromagnetic waves emanate from a source to infinity only,
and do not converge from infinity to a source. Collapse of the wave
function is a one-way process [40,41]. Burns [6,7] has shown that entropy
increase in thermodynamic systems is produced by the interaction of
vacuum radiation with matter. This interaction is time reversible. Whether
an arrow of time is ultimately involved in entropy increase depends on how
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vacuum radiation is produced. In Noetic cosmology which utilizes an
extension of the Wheeler / Feynman absorber theory of radiation EM waves
from infinity do converge with the standing wave source. There are
extended quantum domains without collapse of the wave function where
noncomputable ontological superpositions occur; and vacuum radiation is
governed by teleological cosmological action principles inherent in the HD
vacuum topology [42,43].

The exchange particle of the Noetic Unified Field, the noeon, follows
preferred paths within the continuous spin-exchange dimensional
reduction compactification process. It should be noted that ‘exchange
particle of the unitary field’ is a bit of a misnomer as the exchange is
energyless and ontological — a form of topological switching; we will deal
with that conundrum later. It is reminiscent of a quantized traveling arc or
Jacob’s ladder where the ‘charge’ enters with a harmonic holophote
action at the bottom (Planck scale) and travels to the HD region where it
is released or reabsorbed cyclically as the eternal present [20] remains a
continuous-state of the future-past HD topology. This again is the movie
theater metaphor where discrete frames of film pass over the projector
bulb (Planck scale holophote noeon emission into every point and atom in
spacetime) propagating up the Jacob’s ladder (psychosphere light cone
surface) to the screen (smooth continuous raster of awareness) as qualia’.

5.5 Peripheral Physical Properties Related to the Observer

Twelve D is the minimum number required to describe eternity. By
eternity we mean a continuous-state topological manifold able to
completely transform out of contact and be causally free and independent
of the temporal reality of the observer. This is a property of observed
Euclidean/Minkowski space being a standing wave subspace of the 12D
HAM Absolute Space. The rigorous description of this property requires a
new set of anthropic transformations beyond the standard Lorentz/
Poincaré transformations. Planck’s constant is also reformulated and
quantum theory to be completed.

! Qualia- In philosophy of mind ‘The quality of the feel’ of a moment of
awareness, the sensation of ‘redness for example. We take this much further here
in that the duality of the reality of the observer is like a ‘Qualia of the
Multiverse’; part of the cosmologies inherent conformal scale-invariance [3].
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Figure 5.6 Movie theater view of the light-cone boundary. All D suppressed
except one extended spatial element B° — 4°. Noeons (exchange particles of the
Noetic Unified Field) propagate within the discrete Planck scale backcloth of the
polarized Dirac vacuum, not in free space, but confined to the metric of the HD
fabric like quarks.

Unitary Noeons also represent both the life principle, élan vital and
light of consciousness [3,19]. They propagate with an inherent beat
frequency along preferred paths of the Jacob’s ladder holophote by the
Noetic spacetime transform of HAM cosmology. The smoothness of
reality is the leading edge of the lightcone kept in phase by a Huygens’-
like principle of wave train addition of the oscillating Planck scale
holographic least-units conceptually illustrated in Figs. 5.2b, 5.3 and 5.6.

5.6 Introduction to Spin Exchange Compactification Dynamics and
the Permutation of Dimensions in the Noetic Transformation

Photon mass is not continuously maintained in HAM cosmology but
occurs only during a period of internal motion (angular momentum) when
the centrum of the wave - the particulate moment, couples to the vacuum,;
so the photon in propagation cycles harmonically from mass to
masslessness as a property of the future-past symmetry of its wave-
particle duality. This is a new property of photon propagation introduced
by the continuous-state parameters of HAM cosmology.
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Figure 5.7 Basic conceptualization of the covariant scale-invariant hierarchical
structure and function of HAM cosmology from microscopic to cosmic.

Photon mass anisotropy is a major feature of the HAM model. It is
indicative of the ubiquitous occurrence of the properties of spherical
rotation discovered by Dirac initially attributed only to the spin of the
electron where it 720° instead of 360° to return to the origin. The HAM
spacetime Cavity-QED paradigm is based on the fundamental premise
that the energetic interplay of the fundamental forces of nature, mass,
inertia, gravitation and spacetime is based on a unified symmetry of
internal spin-spin coupling and spin exchange compactification with a
‘super quantum potential’ [44] ultimately being the anthropic unitary
action and control principle of the evolution of spacetime which within
the Einstein Hubble 3-sphere is considered a complex self-organized
system which gives it the known properties of such systems [19]. Spin
exchange symmetry breaking through the interplay of a wunique
topological control package orders the compactification process providing
a template from which superstring or twistor theory could be clarified if
the tenets of Chap. 4 are applied (assuming they are correct of course).
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One purpose of compactification dynamics is to allow the Einstein 3-
sphere of temporal reality to stochastically 'surf as it were on the
superstructure of an HD eternity creating our virtual reality and the
perceived arrow of time allowing nonlocal interactions not possible in a
Newtonian absolute space. Stated another way, the domain of quantum
uncertainty stochastically separates the classical regime from the unitary
regime revealing why large XD can be relativistically unobservable.
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Figure 5.8 Further conceptualization of the advanced-retarded future-past mirror
symmetry/duality of the scale-invariance and function of the standing-wave
properties of HAM dimensionality from a 0D least-unit to 12D limit of the
Hubble 3-sphere setting the stage for application to HAM model arrow of time.

By parallel transport of the topological boundary conditions of the
continuous-state dimensional reduction compactification process the
deficit-angle produced in the hysteresis loop of the standing-wave eternal
present allows half of the parameters to drop out during the ‘leap-
frogging’ of coordinate fixing and re-fixing as the awareness of the
observer relativistically couples uncouples and re-couples as a baton
passing in a relay race to observed reality. This seemingly complicated
process creates the arrow of time and also reveals why the XD are not
perceived even though they are large in scale during the retarded portion
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of the process. Only certain pathways for parallel transport by spin
exchange dimensional reduction (D down scaling) and superluminal
boosting (D up scaling) are allowed by the Wheeler-Feynman symmetry
breaking relations in the continuous maintenance of the standing wave
present.

Scale-Invariant Hierarchical Domains of Anthropic Cosmology
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Figure 5.9 By deficit angle parallel transport during the continuous-state spin-
exchange dimensional reduction compactification process the arrow of time
emerges naturally by subtraction of the advanced portion of the standing-wave
topological elements of spacetime relative to the quantum state of the observer.

It is useful to further clarify the utility of parallel transport begun in
association with Fig. 5.4 above in terms of the Regge equations [36]
relation to the Bianchi identity ‘of a boundary of a boundary’ being equal
to zero (0c0=0)[36,45,46]. Figure 5.10 shows the three counter-

propagating circular permutations of the face plane of a tetrahedron
representing parallel transport which creates a deficit angle [47] allowing
uncoupling from Euclidean reality. Allowed pathways and orientations
restricted by the symmetry breaking conditions allow boosting of the
information or energy associated with one domain to transform by
topologically switched parametric up-down conversion into another
regime.



122 The Holographic Anthropic Multiverse

O

Figure 5.10 Bianchi identities of absolute parallelism for a tetrahedron.

Ordering vertices as shown in Fig. 5.10 induces an orientation on the
tetrahedrons two dimensional boundary, which consists of four oriented
triangles by 0(0123) =(012) - (013) + (023) - (123). This in turn induces
an orientation on the edges of the one dimensional boundaries 0(012) =

(01) - (02) + (12). Summing the dimensional boundaries cancels them in
pairs [(01) - (01) = 0]. This is the Bianchi identity 0 o0 =0 described by
the Regge equations for parallel transport where the boundary of a
boundary is zero. Or suggesting the tetrahedron is edgeless because the
1D boundary of the 2D boundary of the 2D region is zero [45-47].

5.7 Dirac Spherical Rotation Inherent to the Transformation of the
Fundamental Least-Unit

Typically the Dirac dual (27) spinor rotation applies to the observation that

an electron undergoes 720°of rotation (not the usual 360°) before
returning to the initial orientation. Traditional thinking has assumed this to
be some property of matter. But the discovery of the complex structure of
spacetime has shown that this is not a property fundamental to the electron;
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but rather to the superspace the electron is imbedded in and part of. Dirac
spherical rotation as it is also called, is more fundamentally a primary
property of space than it is matter. This is revealed in the complex
hierarchical structure of the least unit discussed in the paper.

The Dirac String Trick

Take a square and tie the four corners to another larger square by loose
string as shown in the figure below (alternatively, tie the initial square to
the four corners of the room). Now rotate the small square by 360° about a
vertical axis, that is, in a horizontal plane. The strings will become
somewhat tangled, and it is not possible to untangle them without rotating
the square. If we rotate through another 360°, for a total of 720°; it is now
possible to untangle the string without further rotation of the square by
simply allowing enough space for the strings to be looped over the top of
the square! You won’t believe it unless you check it out for yourself. It is
advisable for your experiments to use bulldog clips to attach the ribbons
to the squares, so that it can be undone easily if it gets too tangled. A
similar idea works for a rotation through 720° about any axis.
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Figure 5.11 Two forms of demonstrating the Dirac string trick to illustrate how
spin % particles like the electron must undergo 720° of rotation instead of the
usual expected 360° to return to the starting point. Figure adapted from [36].

Another version of the Dirac string trick is called the Philippine wine
dance. A glass of water held in the hand can be rotated continuously
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through 720° without spilling any water. These geometrical demonstrat-
ions are related to the physical fact that an electron has spin 5. A particle
with spin 1/2 is something like a ball attached to its surroundings with
string. Its amplitude changes under a 360° (2 77) rotation and is restored
by rotation of 720° (47). The formal description of such complex
phenomena typically requires sophisticated mathematics (algebra, group
theory, topology, quaternions...) since they are not part of everyday
experience.

According to Kauffman [48] features of certain spin networks can be
viewed as particles with similarities to Bosons and Fermions of the
standard model of particle physics by looking at topological elements of
the Artin braid group [49-51] that could be used as the basis for
introducing quantum numbers. The focus of Kauffman et al. is the
manipulation of braid forms, not specific correlations to actual physics,
but the work establishes a useful basis for physical implications in future
works especially for twist words for fermions that can be matched to
quantum numbers such as weak isospin, hypercharge, baryon number or
lepton number for example [48]. Kauffman says ‘The spinor rotation does
not contain a twist of a knot (A knot is the closure of specific braids).
What occurs in the Dirac ‘knot trick’ is that a certain kind of belt twist
can model the fact that the first homotopy group of the rotation group
SO@3) is Z/2Z. This can be easily visualized (Fig. 5.11) giving an
understanding of how the phase change in a fermion wave-function can
occur as the result of a rotation in 3-space which can be represented via
SU(2) on the quantum wave function with SU(2) appearing relative to
SO(3) as its double covering space’ [52].

The twist as demonstrated with a belt (Fig. 5.11) happens in 3-space.
But this topology is not directly associated with a geometric linking of an
electron with its surroundings. We only get there (using present theory)
by noting that any quantum process must be modeled by a family of
unitary transformations. And then a 360° rotation will be mapped up into
SU(2) and end up on the second sheet of the two sheeted covering space
SU(2)---SO(3). The topology of this covering space contains the essence
of the Dirac belt trick (Fig. 5.11). But the belt trick itself is part of
something occurring in 4D, namely the quaternions. See [53] for a
discussion of this relationship. A topological theory of the electron where
the Dirac ‘belt trick’ rotation property is connected directly with the
physical properties of a particle is currently stymied by the standard
Copenhagen quantum theory because there is no ‘physical particle’ only
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the result of measurements of an electron wave function which gives only
statistical parameters of the wave function.

But as well known this is not true in the de Broglie-Bohm-Vigier
(DBYV) causal stochastic interpretation of quantum theory where wave and
particle are physically real and may both exist simultaneously [54]. But
DBV has not been completed. We believe when this explanatory gap has
been filled it will show that there is no Quantum Gravity. The quantum
regime ends with Copenhagen and the unification of quantum theory and
gravity will be shown to occur at the level of unitarity. Our view here is
initially more conceptual, we think that a certain rotation point of the belt
where the twist occurs in 3D becomes like a Klein bottle that can only be
untwisted by rotation through 4D where it is not intertwined. We
encourage the reader to perform the little trick with belts or strings from
Fig. 5.11. When the electron is rotated 360° the 3D observer sees the twist
that in that perspective cannot be untied except by another 360° rotation
that occurs in 4D.

In string/brane theory there is a putative Kaluza-Klein spin tower
compactification gradient of T-duality/Mirror symmetry for a pair of
Calabi-Yau 3-forms or Kahler manifolds where the raising and lowering
of the dimensionality with the string/brane tension-coupling parameters
passes through Fermi-odd and Bose-even spin symmetries relating the
branes to each other. Our postulate is that the rotation of the electron is
indicative of a topological process that might be conformally scale-
invariant through this whole convoluted hierarchy of dimensionality...We
assume, the Dirac 360-720° spherical spinor rotation of the electron
contains a 'pinch or twist' in the midst of the transformation assumed to be
indicative of a 4D topological background component of the rotation.

Is there a braid-form that might be scaleable to even higher
dimensions; a form that might require the mirror/dual symmetry
conditions purported to occur in string-brane topologies to perform the
pinch and unpinch? The Dirac spherical rotation concept appears to be
indicative of a covariant scale invariant cosmological principle applying
to the entire dimensional nature of reality itself not just the electron. This
cosmological twist then would occur as the Copenhagen regime
separating Newton classical mechanics from unitarity. We have done our
best to introduce an empirical protocol to falsify this prediction (low
energy methods without accelerator that can also test string theory).
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5.8 Preparing the Noetic Spacetime Transformation

Noetic HAM cosmology implies that so-called ‘real space’ is a relational
standing wave subspace of an absolute HD space, where a continuous-
state Dirac type spin-exchange dimensional reduction compactification
process is central to the scale invariant periodic Ising model topological
structure. It is useful to initiate the description by introducing a toy model
of the lower D space and build it up toward the actual HD space.
Maintaining the extended Wheeler-Feynman-Cramer property of the
present as a function of the advanced-retarded future-past (Figs. 5.1, 5.8,
5.9 and 5.13-5.16). We begin by describing a discrete Einstein type point
in the relational spacetime manifold. Since points are defined as
singularities where dimensionality breaks down, a dimensionless 0D point
cannot be topologically ‘covered’. This property will be shown to be a
valuable criteria as a ‘hole’ for oriented orthogonal superluminal boosts in
the noetic transformation. This also contrasts the nature of continuity
(Absolute space) with discreteness (relational space); points are not
absolute because the universe turns out not to be a Newtonian continuum.

The 1D Case

X0<— h=AX —

Figure 5.12 The 2-torus appearing as a donut slice acts as a covering of an
infinitesimal 1D topological least unit, the line # = Ax . Any point of, 4 = 0 is
dimensionless and cannot be covered (or confined). But the line, £ = Ax acting

as a transient 1D unit of extension, may be covered by a 2-torus as shown. One
additional dimension is required to cover the next lower D space (3D).
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Therefore we begin the construction of dimensionality with the 1D scalar
case. Assuming an arbitrary, discrete, infinitesimal, oriented least unit
h = Ax as in Fig. 5.12; an entourage of additional HD’s are required to
‘cover’ or confine each subspace level. Usually the entourage has one
more D than its subspace. The least unit, 2 on coordinate x can be covered
by a 2-torus when the orthogonal generating circle 4, of radius r is located
at distance R > &, from x, and not on 4, is rotated through dimension y

into an HD plane x, y. Thus a 2D flat torus covers the least unit /, with

an x, y plane. The rotation through y (of growing importance later) may
occur in counterpropagating directions. Finally the 1D case utilizes a
+ 2D covering for the 4 = Ax unit of extension which may ‘wink’ in and
out of existence since it is a complementarity of 0D and 1D. This is
supposed to be similar to a virtual particles lifetime.

The 2D Case

Covering the least unit of a plane, & = Ax,Ay uses a method similar to

the 1D case except that two modes of covering are allowed:

e Type 1. Energy-Time. An intermediate covering of region /# by a
+ 2D flat torus in the plane x, y as in the 1D case which leaves room
for access of a 3 energy or time coordinate utilizing either the spin
exchange dimensional reduction process or superluminal boosts into
HD; also allowing action of a quantum potential or anthropic action.

e Type 2. Spatial. Region 4 = Ax,Ay is completely covered by a 3-
torus. This occurs by rotating a generating circle orthogonal to x, y
through the z direction. This covering represents the lower limit of

standard M , space with the addition of time, ¢.

There is no need to develop the toy model further at present as it
sufficiently illustrates pertinent aspects of the noetic transformation that
show how boundary conditions transform the dimensionality of space and
time along with the energy covering of the unified field by

Dy — D, - D,. The unified field governing gravitation, and the

quantum potential guides the action of translation along certain allowed
pathways. For example if either /, w or /4 is removed from a cube the
object collapses to a plane. Removing a dimension from the plane causes
compactification to a line and so on. The released space is not initially
empty. At the first stage of D reduction space transforms into time; and at
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the second stage into the energy that couples with the energy governing it
as compactification is completed for that particular spacetime unit.

5.9 Developing the Line Element for Noetic Superspace
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Figure 5.13 A 2D representation of the three 4D spacetime packages making up
the 12D periodic noetic superspace of post Big Bang cosmology. M, is the
Euclidean based Minkowski / Riemann standing-wave present with two HD
complex spacetime packages £C representing the four retarded and four

advanced dimensions respectively which puts certain constraints on the
description of the noetic line element.

The real parameters for the line element in standard Einstein-
Minkowski space, M, is

ds; =dx} +dx; +dx: —dt’ (5.8)

to which noetic superspace must make correspondence. We begin by
developing the associated future-past and advanced-retarded 8D complex
dual spaces following work initiated by Amoroso [3,19], Rauscher
[55,56], Cole [57] and Hansen & Newman [58] on complex Minkowski
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space, M*+C*. For 12-space variable, Z* where Z* = +Xg, +iX]

and Z*" is the complex conjugate of Z* so that Z" =+ X, —iX|_

with the 12-space differential line element as
2 _ v
as* =+n,dz"dz* (5.9)

with indices running 1 to 12 where +X_ is *x, ,*y,.,tz;., ., the

usual 4D metric plus addition of Wheeler-Feynman-Cramer future-past
conditions [11,12]. We must then finally introduce the additional complex

noetic relations, N, to include the advanced-retarded Dirac

annihilation-creation ladder operators to complete the parameters
required for the complex noetic transformation

Wk =HZ7] +iZ\ 1, HZ +Z" ] (5.10)

again with indices j, k=1 to 12. Then for complex advanced space, +/V,

Jk _ yJk 1y Ik Y Jk Y Jk ; P —
we have Z;, = X3 T X iy s Xretaay T Ximaary With J,k =1 to

adv

12.  For complex retarded space, —N, the relation is
Jk _ y Jk -y jk v Jjk v jk T . _
Zro = Xietrety T X imrerys Xre(rery T X imerery With indices running & = 1

to 12. Then the noetic line element is

AW? =+(n, dZ"dZ* +n,dZ4 7)) (.11

ret

5.10 Formalizing the Noetic Group of Transformations

We postulate an additional set of transformations beyond the Lorentz-
Poincaré called the ‘noetic group’ with another causal relationship distinct
from the strong causality of the standard model allowing spatially
separated systems to exchange information without orthodox collapse of
the wave function. This occurs through a nonlocal coupling of unitary
field effects which produce a geodesic deviation mediated by
intentionality or anthropic teleological control depending on the segment
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of the scale-invariant regime being acted upon. The dynamics of particle
and fields are described by various groups of transformations; the
Galilean group describes Newtonian mechanics, and the Lorentz
transformations describe modern relativistic and quantum theories. This
action is outside the current limits described by the Galilean, Lorentz and
Poincaré groups of transformations. This additional noetic transformation
of a normally null path is allowed in extended electromagnetic theory by
nonzero restmass photon anisotropy [59] without violating gauge theory
[60]. The correspondences in physical theory, for example the reduction
of quantum mechanics to classical mechanics or the recovery of
thermodynamics from its successor statistical mechanics will also apply
in relation to the mind and the nature of time. A correspondence between
a complementary stable and unstable causality is shown to reduce to the
null path of the standard model.

Current thinking for an ‘energy regime’ extends only to the indicia
provided by the proposal of primal Kaluza-Klein theory of energy as a 5"
dimension [61], Eastern philosophical dogma of ‘consciousness as the
monistic ground of all being’ [62] or the Judeo-Christian doctrine ‘the
spirit of God fills the immensity of space’ [34] which physicists like
Einstein and Schrodinger equated with the unified field. Behind the
facade of reality lies an atemporal hyper-geon [16] or ubiquitous unitary
regime that is likened unto an ‘ocean of light’. Any usual EPR state is a
parametric down-conversion [63] of simultaneity or bi-local entanglement
of this holographic state [17,18] into the fabric of the spacetime view of
the Euclidean observer. Our immediate question is if one is to parametric
up-convert [63] such an entangled EPR state between two locally
separated observers what should the description of the transformation to
that state entail? The Lorentz transform [64,65] adds a relativistic warp
factor to the Galilean transform for both x and ¢ coordinates. In the HAM
model do the rotating ends of the standing-wave strings have opposing
ends with a velocity gradient or range from v <c¢ — v = ¢ which could
be ignored for the purposed here if our interest remained only in
delineating the final state; but the coupling/uncoupling process to this
state’s intermediates would require elucidation of the dynamics of the
complex topological gradient.

Another major issue is that resonance modes for each intermediate
coordinate boost individually entail a description of orthogonal planes of
equal phase; but the final result is the imbedding of the observer’s
awareness in the surface of a hypersphere of information or charge equal
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to the area/volume of the topology where the mutually exclusive
orthogonality of the intermediates is returned to parallelism allowing or
producing independence from the initial Euclidean plane as illustrated in
Fig. 5.24. We have two major problems at the moment keeping us from
rigorously formalizing the noetic transformation;

e Where to draw the line in the sand. We have a 12D holographic
model, but at this point following the Kaluza-Klein logic of ‘energy
as a 5™ dimension [61]; how many dimension does the transform
requires to both contain and transform the topology in order to
ontologically exchange the information. So ‘today’ we make some
best guesses and introduce a preliminary noetic transform based on
postulates of M-theory and noetic philosophy. If we start with the
premise of string theory that ‘matter resides on the 3-brane and
gravity is free to pass between branes’, then by including the premises
of duality/mirror symmetry along with HAM cosmologies embrace of
Wheeler-Feynman future-past symmetry conditions [11,12] we seem
to end up with a local-nonlocal 6D QED spacetime cavity.

e Secondly, if the use of the transform happened to be the exchange of
mental information between two separated subjects with the usual x’,
x Lorentz coordinate separation which could be locally mapped; until
the special class quantum computer is built there is no known manner
of finding the correct holographic hyperplane resonance mode to
couple the two systems to be entangled by the transform. Even if one
logically assumes because of the holographic principle that the
information to be transferred is ubiquitous there is still the same
problem in initializing the receiver.

Physical understanding of coordinate transformation laws began with
the Galilean transform for correlation between two Newtonian coordinate
systems X, X with velocity, v < ¢ with time absolute and independent of
the motion of the different observers

xX'=x—-vt, y'=y, z'=z, t'=t. (5.12)
With the advent of quantum theory and special relativity the need for the

Lorentz/Poincaré group of transformations arose for velocities, v < ¢ and
time becoming a new concept of spacetime

X'ZJ’(X—W), y'=y, z'=z, }/(t—vx/cz) (5.13)
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with the ‘warp factor’ y = l/ 1—v*/c* . Now the need has arisen to

fully integrate not only the role but also an inherent imbedding of the very
existence of the observer as an essential element of the anthropic
Multiiverse; for which a new set of ‘noetic’ transformations is required.
How to proceed has been fraught with challenging conceptual dilemmas
like elucidating the proper cosmological framework and the restrictions
imposed by extended EM, quantum and M-theories. Another challenge is
reflected in what the nature or basis of the final state the transform should
be like, where it is and what happened the information; because the
observer has not necessarily traveled anywhere in Euclidean space as in
the former transformation laws. We consider the Galilean-Lorentz-
Poincaré transforms to reflect a virtual quantum reality of ‘parametric
down-converted’ states; and what the new noetic transform requires is a
description of a ‘parametric-upconverted’ state [63] that entangles the two
observers in an HD regime with time again becoming independent of the
final state. This is different than Newtonian temporal independence in that
the Galilean conditions have no relevant quantum entanglement; and the
Lorentz-Poincaré basis, although EPR entangled is lacking the overt
simultaneity between the two observers that would be considered a
violation of Copenhagen causality and the uncertainty principle. Also
instead of the focus being for quanta in motion along a manifold the
interest here lies with the information field itself and therefore must
address conditions of relativistic quantum field theory with static de
Broglie waves for all coordinates, x,y,z and x,y’,z” simultaneously.

With this in mind we might begin outlining the Noetic transform for a
coordinate regions x’,y’,z” and x,y,z with each axis having their own warp
factors, &, 3,y respectively as

x'=a(x—vt), y':ﬂ(y—vt), z'=7/(z—vt),

t;:a(tx_vx/cz)’ tly:ﬂ(ty_vy/cz)’ t;:7(lz—vz/c2), (-19)

with y for example the usual Lorentz warp term

= Vi
Vx
[cz‘lj

(5.15)



Ultimate Geometry of Reality: Awareness and Arrow of Time 133

But this is far too simplistic. In order to add Dirac spherical rotation as an
element of the transformation for rotational parameters into HD one needs
to apply additional superluminal Lorentz boost conditions and the XD
supersymmetry conditions of noetic 12-space which is comprised of an

energy dependent Minkowski spacetime present, M , derived from an

extended HD Cramer type [12] transaction; model where this ‘eternal’
present is a virtual standing-wave of Wheeler-Feynman advanced-
retarded future-past elements [11]. It is well known that superluminal
Lorentz boosts may transform spatial dimensions into temporal
dimensions [55,56]. The Noetic transform requires a double boost; the
former and a second boost which transforms the complex spatial
dimensions into the original ‘Kaluza-Klein’ concept of energy dimensions
[61] equated here with the unitary field. For simplicity we initially
consider just the initial superluminal Lorentz transformation

(boost), v, =0 only along the positive x direction where the space and

time vectors in a real Minkowski space, M 4 cyclically transform as [55]
X'=+t,y' =-iy, z' =iz, t'=x (5.16)

for real and imaginary parts separately, where x, y, z, ¢ are real quantities
for one frame, and x', y', z', ¢’ are the real quantities in the second frame.
For the initial 6D representation in complex Minkowski space, A, the

above superluminal boost (v, = 400) becomes [55,56]

XRe + Xy = tx,Re + ltx,Im’ YRe + Win = Vim — DRe»

Zpe T iZiy = Zpy —iZges e Tl = Xpe T Xy, (5.17)
ty,Re + lty,lm = ty,lm - lty,Re’ tz,Re + ltz,Im = tz,Im

— it
The points of interest are that a superluminal Lorentz boost cyclically
transmutes spatial dimensionality into temporal dimensionality while also

preserving the magnitude of the line element but not the sign:

—x*x" =x"x", (5.18)
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where indices f and v run over 1,2,3,4 representing 1 as the time vector
and 2,3,4 as spatial vectors with signature (+++-). Situation (5.16) must
be carried out additionally for the y and z coordinates which we will
discuss later on.
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Figure 5.14 Observed reality is a temporal subspace of a 12D superspace
potentia. The noetic transform is meant to upconvert and entangle the 3D
observer with complete HD EPR correlations. 5.14a) and 5.14b) can be
considered top views and side views respectively.

There are still a few things left to do; a second Lorentz boost to
convert the first boosted 7 g, +if ;  dimensions to ‘energy’ dimensions

is required to complete this component of the transformation such that
s =t — E which isn’t so terrible if we remember that the original
Kaluza-Klein model considered energy as the 5" dimension [61] or that in
the usual signature +,+,+,- spatial dimensions could be considered as
‘realized’ or cut-offs of a topological field whereas the temporal
dimension is a ‘field’ in flux. Of course here we consider this ‘energy’
regime as an indicator of a de Broglie-Bohm super-quantum potential [44]
or in still higher dimensionality as the anthropic action principle. This
additional HD domain is an essential part of the hysteresis loop of least-
unit propagation as an inherent element of the 12D continuous-state. See
Chaps. 3,4 and 9.
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§5.1 First boosted complex dimensionx,, +ix,, —> ¢

x,Re

It 18
second boosted to an 8D hypersurface £, .. +iFE , where E, is an

HD Kaluza-Klein-like hypercube energy field coordinate. When the
secondary boost is performed simultaneously along all 6 positive and
negative axes including the temporal dimensions the temporal
dimensions cancel and the ‘attachment’ of the observer couples to
hypersphere coordinates.

Before elaborating on §5.1 we introduce another aspect of the
transform. We have mentioned that in the noetic transformation it is
necessary to double boost all three coordinates, x, y, z simultaneously
such that s —¢— E; this includes advanced-retarded future-past
Cramer-like standing-wave parameters such that the double boost
includes coordinates, tx,y,z which could be considered action on a
dual/mirror symmetry Calabi-Yau 3-form. To accomplish this task for a
boost singling initially an arbitrary direction with velocity, v it is
necessary to decompose the spatial vectors, 7 into perpendicular, 7, and

parallel, 7; components to the velocity vector, v ; then one may ‘warp’

only the 7; component of v by the y factor

, 7V
tzj/(t— zj
c (5.19)
_"=l_’;_+}/(l_’|] vt)
where the y factor then becomes
7E;+7'=f+(y—:1(7-v)—yzjv. (5.20)
1-v-v/c v

This allows the perpendicular components,7, to remain stationery or

coupled to the original local position of the observer. This separation of
vectors allows an easier description for the implementation of § 5.1 for an

Ising model rotation of 11 by a 0 — corotation of the Riemann sphere
while the 7, components remain coupled to the stationery Euclidean
regime.

The two-stage triple coordinate boost of the noetic transformation
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rotates the Euclidean space through two sets of three mutually orthogonal
complex planes (i.e. the future-past advanced-retarded coordinates). Each
coordinate is simultaneously orthorotated to HD in a process that violates
the Copenhagen regime quantum uncertainty principle and the usual
associated causal conditions. This is required to uncouple the observer

from the Euclidean perspective in order to recouple ontologically to the
HD perspective.

Future Light Cone
t= 8¢
A A
s
A
retarded SI= retarded
wave F, S wave F,

X emitter (t=0,x=0) +X
null geodesic

advanced advanced
wave F3 wave F4

Past Light Cone

Figure 5.15 Adaptation of a complex Minkowski light-cone showing advanced-
retarded future-past Cramer wavefront transactions with a central Witten Ising
lattice string vertex able to undergo symmetry transformations.

Four solutions emerge: two retarded ( 7, and F,) connecting processes
in the forward light cone and two advanced, (F; and F,) connecting
processes in the backward slight cone [12]. These four solutions are

_ —i(—kx—awt) _ i(kx—wt)
F = Fe 'O F, = R,

5.21
F :Fei(kaJra)l) F:‘ :ei(kx+(ut) ( )
3 0 >
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with F| for a wave moving in the (-x, + t) direction, F, is for a (+x, +t)
moving wave, F} is for a (-x, -t) moving wave, and F} is a (+X, -t) moving
wave. F, and F, are complex conjugates of each other and F,and F, are

complex conjugates, so that F," =F, and F,” = F;. Then the usual
solutions to Maxwell's equations are retarded plane wave solutions.
In Fig. 5.16 the twelve points labeled C, symbolize a conceptualization

of the twelve dimensions comprising a fundamental least unit. The
complex plane is suppressed for simplicity. Counterpropagating, complex,
future-past, ‘hyper-Geon’ elements act in concert to ‘create’ instantaneous
harmonic elements of localized Euclidean 3-sphere extension. They are
‘standing wave’ relational spacetime extensions R(t) of the absolute 12D
hyperspace that form the fundamental basis of observational reality
representing a metric framework for events and interactions. Extension is
mediated by the noumenal action principle of the unified field by
F,=E, /R, ,where E, is energy of the unified field (see Chap. 4).

Figure 5.16 Another conceptual view of the symmetry of a least-unit in Noetic
Superspace. a) 2D standing wave. b) 12D relationship depicted as points. The 12

+C, points represent future-past potenia for a single M, point, X, the cyclic
continuous iteration of which becomes the locus of points for the arrow of time
fo. The larger center circle represents a Minkowski, M , present comprised of the
smaller circles at each end representing future/past components that comprise it.

We begin discussion of the actual operation of the new transform by
introducing the concept of planes or surfaces of constant phase which we
hope to eventually correlate with the equilibrium regions on the genus-1
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helicoid parking garage in Fig. 11.7. But the starting configuration is
shown in Fig. 5.17 below where £ is the propagation vector for a plane
wave along the z axis and the magnitude of k is the wavenumber

woce p=k-r—ot (5.22)

where @ = w(k) is the dispersion relation and A =27/ k the wavelength.
The positions of r at time, ¢ where the phase, ¢ has a fixed value defines
the planes of equal phase perpendicular to the propagation vector, £ [66].

P+2n
¢ Tk

Z

Figure 5.17 Planes or surfaces of constant phase, ¢ along the z axis for the plane

wave propagation vector k.

Next we want to associate these planes of equal phase with spherical
sectors (Fig. 5.18 below) of the close-packed Riemann sphere least-units
tiling the spacetime backcloth and then apply this to the harmonic



Ultimate Geometry of Reality: Awareness and Arrow of Time 139

oscillator properties of the future-past advanced-retarded standing-wave
properties of a present instant. A spherical sector is generally formed by
rotating a section of a circle about diameter where the volume of the

spherical sector would be V' = (D?h)/2 which can be considered to be a
torus similar to the energy levels of a harmonic oscillator.

Spherical Sector as Energy Level of Harmonic Oscillator

Figure 5.18 Spherical sector, a volume formed by rotating a section of a circle
around a diameter.

0

z Z V=27x"kr

W(y-k) +z=r
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Figure 5.19 a) Generator of a toroidal surface formed by rotating a circle, P of
radius, r at distance, k from the rotation axis, z in the plane of the circle. b)
Spherical sectors from Fig. 5.16 modeled to form tori on the x,y,z axes to
represent regions of equal phase.
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surface [ planes
of constant phase

Figure 5.20 a) Riemann sphere representation of subelements of toroidal phase.
b) Combining symbolism of Figs. 5.16 and 5.17 to form hierarchical model of
toroidal planes of equal phase.

Hyperspherical Dirac Rotation from LD to HD
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Figure 5.21 Dirac hyperspherical rotation of the Riemann sphere from Euclidean
3-space to hyperspace during the 360-720° rotation process.

These additional figures above and below are meant to help illustrate
some additional conceptual geometrical and topological components
needed to develop the noetic transform.
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ret.
contour

adv.
contour

f@ Singularities'and Contours

Figure 5.22 Singularities and advanced-retarded phase contours for the Dirac
rotation to reflect duality/Mirror symmetry. Figure adapted from [67].
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Referring back earlier in the section to equations 5.19 and 5.20 these
later figures are meant to graphically illustrate the action of the basic
element of the noetic transform where unlike the Galilean and
Lorentz/Poincaré transformations the action is both stationary and along
all axes simultaneously. Figure 5.21 is simplistic rendition of the
contours and pinches in Fig. 5.22. This is the Dirac spherical rotation
originally for the spinor rotation of the electron through 720° which HAM
cosmology suggests is also a conformal scale-invariant parameter of the
universe itself. It is easy to see the similarity of Fig. 5.23 to Fig. 5.21; the
additional factor is that the topology of the inner core rotates to the outer
skin in a continuous-state manner. Figures 5.18-5.20 are meant to
illustrate (in the context of the other figures here) the additional
requirements for boosting and transforming the coordinates, s > ¢ — E'.

Figure 5.23 Symbolic of how transformation of inner Euclidean coordinated
rotate continuously to become external HD elements. Figure adapted from [68].
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Stages of the Noetic Transform
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Figure 5.24 Conceptualization of the basic rotational element of the static noetic
transform which performs parametric up-down conversions between Euclidean
space and the unitary HD hyperplane by a form of Dirac spherical rotation that
does not return to the original position after a 720° rotation but instead uncouples
the energy-information content of the internal hysteresis loop and recouples the
awareness of the observer or exchanges information with the HD hyperplanes.

Figure 5.24 above represents a final conceptualization as far as our
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thinking enables us to go at the time of this writing. Simply for the
stationery Euclidean observer at point, 0 the first set of rotations and
boosts complexify the space to an intermediate domain. Finally a second
set of boosts either recouples the observer to the HD unitary regime or if
operated in reverse allows the HD noetic information to enter into the
observers awareness in the Euclidean ground state.

5.11 Final Remarks

We were not able to finish formalizing the noetic transform at the time of
this writing; however one may know with relative precision the local
coordinates for an observer in 3-space but those details are somewhat
irrelevant for the critical details of the noetic transformation because one
wants to access information in HD. If the HD regime is actually
holographic and therefore the information ubiquitous, that is the same as
being nowhere because one does not currently know how to address an
infinite number of possibilities in a manner that automatically finds the
one. In 3-space the unique signifier of an object is simply position; but in
a holographic HD what does position mean in Einstein’s relativistic sense
of riding a photon and being everywhere at once. How does one plumb a
point in that infinite ocean? This is the way revelation, telepathy or déja
vu works. But it is currently no trivial manner to mechanically create the
simultaneity by parametric up-conversion that is so easily created by
parametric down-conversion. Each person can be uniquely identified by
DNA. Is there some unique HD resonance mode applicably oriented to
the local position of an observer by some form of unique resonance? In
theology a persons ‘elemental intelligence is coeternal with God’ and
‘each person is given a bound (boundary conditions for the soul) or they
cannot exist’ [34]. But where in the wide holographic multiverse is this?
How could it be accessed? MacKinnon [69] has given an idea that may
prove helpful; he says a stationery de Broglie wave packet in some
specific location is a result of a focus of the de Broglie waves of all
observers in the whole universe. At our current level of understanding we
believe only research using the special class of quantum computer
postulated to model the mind-body interface as a naturally occurring form
dubbed the ‘conscious quantum computer’ would fulfill the requirements
for a test platform to discover whatever the unique parameters of this
resonance mode is. A person skilled in meditation or a ‘psychic’ receives
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information spontaneously, but what is the coupling process.

Secondly what conditions does string theory impose on the process.
String theory states that ‘matter resides on the 3-brane and gravity is free
to pass between’. With duality/mirror symmetry this would take care of
6D. There are three time dimensions in HAM cosmology leaving three for
the quantum or anthropic potential for a total of 12D. HAM cosmology
equates gravitons with the unitary field of anthropic information, but this
doesn’t yet help us either. Where do we draw the line? Einstein said ‘if
one could ride a photon, one could circumnavigate the universe without
the passage of time’. Time is removed in the resultant of the noetic
transform. What is a field? In 3-space a field has a coordinate
representation; but how can this be described in a holographic arena of
infinite potentia where ‘something’ is everywhere and nowhere? In this
domain of ubiquity the railroad tracks do not recede because of the
atemporality; this is like viewing the inside and outside rotations of Fig.
5.23 simultaneously. So for the moment we can only go as far as
intermediate Fig. 5.24 above illustrates: stationery simultaneous
coordinate boosts from E* to W*.

We are 'flatlanders' [70] to the complete nature of the multiverse. This
is the great separator of the observers awareness from the infinite potentia
of noumenal reality of which the temporal reality of everyday existence is
only a limited subspace. This entails a subtractive process that produces
the arrow of time (see Chap. 4). One could say a stroboscopic beat
frequency of the holophote action of the unitary field subtracts out the
additional HD parameters because this mirror symmetric wave-particle
duality of the topology of reality is a form of HD harmonic oscillator with
nodes of constructive and destructive interference. Plato’s cave again.

We are comprised of the ‘matter’, which is actually a resonant array of
domain walls comprised mostly of empty space, projected from this
fundamental absolute absolute space or potentia; and our consciousness is
likewise coupled to that limited lower part of it, and imbedded in this
same material. It is generally known that the standard models of quantum
theory and cosmology do not include consciousness or give an adequate
description of the nature of time; suggesting that the elucidation of these
ideas must come from extended theoretical insights; perhaps like those
offered here. Human perception is indicative of a flow of time - from past,
to present to future in accordance with the 2™ law of thermodynamics by
appropriate changes in entropy of the system observed as it undergoes
evolution. Thus the observed temporal order seems related to entropic
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order; and these dynamics constitute how we perceive ‘action’ or
translation in this particular dimension, the dimension of time. It is a
stretch; but probably the whole thermodynamic-entropic process is
ultimately just a razzmatazz for the myopic virtual reality of the observer.
Believe it or not.

Is there a force or inherent ‘action’ in the cosmology of mind that
couples awareness to the entropic activity observed in the perceived
external reality that we equate with the flow of time? Do we ‘ingest’ time
parameters through an ‘axis mundi’ into our psyche during transit through
the cosmological sea as a whale ingests plankton while swimming in the
ocean? If it is true, that the entire perception of time is a creation of a
normative human ontology through an innate or habituated philosophic
tension [71] that drives the orientation of our mind, a decoupling from the
flux of this noetic field would allow a reorientation of our ‘psychosphere’
as suggested by Plato [10] and the possibility to re-tune the perception of
our psyche to additional or alternative parameters of entropic ‘action’,
time or atemporality. This is a key point in understanding the nature of
time. Philosophical tension [71] that couples consciousness to the
‘physicality’ the entity is imbedded in with specific fine-tuned laws for
our Hubble sphere in a holographic multiverse with the potential for an
infinite number of nested Hubble spheres. See Chap. 13. The action of
intentionality modulates the spin alignment angular momentum of the
noetic field. More in the future...
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Chapter 6

Integration of Gravity & Electromagnetism
in Terms of a Dirac Polarized Vacuum

Conventionally Maxwell’s equations describe transverse elements
described as ‘EM’ waves; but by utilizing the Einstein/de Broglie
relations one can derive additional degrees of freedom so that Maxwell’s
equations are not ‘cut off” at the vacuum. Therefore one must employ the
pv fields in addition to the standard EM suggesting also that the photon

is piloted. The two sets of coordinates for the EM or uv fields are

mutually exclusive and generally considered to be independent of each
other. In this work a method is developed for integrating them in terms of
a Dirac covariant polarized vacuum and extended theoretical
perspectives.

6.1 Introduction to Fixing the G/EM Framework

The integration of Gravity and electromagnetism (EM) has been one of
the holy grails of physics for the last century. In this chapter Gravity and
EM are unified in terms of the covariant density distribution of a real
average covariant Dirac vacuum built with extended random elements
filling flat space-time. Although the Newton and Coulomb potentials
have similar forms, the two theories have developed separately leaving
their unification an unsolved problem throughout the history of Modern
Science. In the past most attempts at unification have been within a
frame associating electromagnetism with new geometrical properties of
spacetime [1-3]. The approach of this integration is different. Following
Puthoff and others [4-7], both fields are represented by four-vector field
densities, 4,,; where one considers both types of phenomena as different

types of motions within the same real physical zero-point field in a flat
spacetime, i.e. as two different vacuum types of collective perturbations
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carried by a single vacuum field moving in such a space. Our hope is that
since this approach suggests new types of experimentation and new
interpretations of unexplained effects it could, if confirmed, help to
disentangle the present theoretical discussion.

The basis of this model is as follows:

A) The first basis is observational. The universe apparently does not
change with distance [8-10] (as it would for Big-Bang type theories).
This leads to the possibility of a non-Doppler redshift [11] (which
suggests a non-zero photon mass, m, #0) with the velocity of light

isotropic in an absolute inertial frame, 7, , in time.

B) The second basis is that our essential instrument for distance
observation (i.e. electromagnetic waves) is more complex than initially
thought. De Broglie and Einstein demonstrated that £ =Av = mc”, with

m = my. (l—v2 /02)71/2 so that individual massive photon’s could be

considered as piloted by real non zero-mass Maxwellian waves allowing
the electromagnetic field to be represented by a vector density, 4,. As

shown by the Aharonov-Bohm effect, this implies that the EM field is
not completely represented by the xv fields [12].

Maxwell’s equations [3] conventionally describe Transverse
elements denoted as ‘EM' waves; by utilizing the Einstein / de Broglie
relation one may derive additional degrees of freedom such that
Maxwell's equations are not ‘cut off’ at the vacuum, but lead to
Longitudinal wave components and non-zero electric conductivity of the
vacuum. Thus our distinct need for the utility of the yv fields instead of

just the standard ‘EM’. This also suggests that the photon is “piloted’.
One must ‘fix’ the coordinates of either the EM field or the yv field we

have chosen the latter. It should be noted that while ¢ is constant in the
rest frame and the velocity of massive photons would be frequency
dependent; there is no contradiction because as Dirac himself stated
according to coordinate law the pilot wave and the photon decouples
[13]. The two sets of coordinates, EM or x#v are mutually exclusive and

would generally be independent. In this work a method is developed for
integrating them.
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It is well known that the usual form of Maxwell's equations in
vacuum (describing zero mass photons) possess infinite families of
boundary free exact solutions with Longitudinal electric or magnetic

fields; this is the usual pv theory where B @ =0 and photon mass,

m, = 0. This is also true for the vector potential in the Lorentz gauge

according to the equation, A u = 0. But of interest to the task here, for

massive photons there is only one family and one set of boundary
conditions!

C) The third basis has its theoretical origin in the introduction by Dirac et
al. of a real covariant chaotic physical aether which fills space-time,
carries real physical observable wave-like and particle like (soliton-like)
perturbations or local extended elements, whose four momenta and
angular momenta are statistically and evenly distributed on specific
hyperbolic surfaces, at each given point, in all given inertial frames. This
vacuum distribution thus appears, as invariant isotropic chaotic and
undetectable (except in specific physical cases) for all inertial observers.
The form taken by an aether within Relativity Theory carrying both
particles and waves is now described in terms of collective motions on
the top of a real essentially stochastic covariant background. Such an
acther theoretically justifies the statistical productions of Quantum
Mechanics (in its causal stochastic interpretation) and SED theory, and
has a direct experimental justification in the Casimir effect. This implies
a background friction (associated with absolute local conservation of
total momentum and angular momentum) and collective motions which
provide a new interpretation of the observed cosmological red-shift
[11,14] and yields new possibilities to interpret (also in terms of local
frictions) the anomalous red-shifts observed by Arp, Tifft and other
astronomers [15].

From these bases, section 6.3, describes the gravitational results of
General Relativity in Maxwellian terms. Section 6.4 develops a possible
unification model of both theories. Section 6.5 briefly discusses possible
consequences of the preceding attempt. This aether is locally defined by
a particular real Poincaré frame, /o, in which (measured with real
physical instruments) the velocity of light is identical in all directions at
all observable frequencies. All observers tied to other frames passing
through local inertial motions will see (measure) different space-time
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properties (associated with their velocity and orientations) defined by the
corresponding Poincaré transformations.' Local variations of physical
properties of the aether correspond to local transitions relating
differential inertial frames at neighboring points.

6.2 Flat Spacetime and a Real Physical Aether

This model depends on the existence of a real physical vacuum (or zero
point field) built with extended wave-like individual elements [16,17]
centered on points in an external flat space-time, where such elements
can overlap and interact (i.e. carry) collective motions corresponding to
excess (electromagnetic ‘bumps’) or defects (gravitational ‘holes’) in the
average density of the local aether elements. The model could be
described as a gas of extended elements within flat space-time. These
elements can interact locally (i.e. carry collective motions) and the gas’
local scalar density thus carries waves (and solitons) associated with
excess (electromagnetic) or defects (gravitational) in density, with
respect to the average local vacuum density. One thus defines field
variables associated with these two possible (excess or defect) local
density variations. The vector fields, for example, in this paper, represent
localized excess or density defects with respect to the local vacuum
density. This model thus implies:

e A description of real physical vacuum properties in terms of real
extended vacuum elements average behavior.

o A description of the behavior of its collective excess (above average)
associated with recently observed electromagnetic effects.

e A description of the behavior of its collective defects (below
average) associated with observed gravitational effects.

Introducing these new concepts into Maxwell’s equations and the
description of gravitational fields along the same lines (in terms of vector
fields, 4,) suggests a new type of unification of both theories. Instead of

looking for a common geometrization of gravity and light (i.e. their

" To quote Kholmetsky “In order to pass from one arbitrary inertial frame /; to
another one /, it is necessary to carry out the transformation from /; to the
absolute frames Iy and then from [, to ,” [18].
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unification within a unique form of extended space-time geometry) one
could assume the following from Newton and Lorentz :

A) The evolution of extended (fields) and of localized (sources) in terms
of 1) vacuum (aether) 2) gravitational fields, 3) the electromagnetic field,
reflects the time evolution (motions) and interactions of perturbations of
a real material substance moving in a 3-dimensional flat space. This
means that all three field and particle sub-elements are localized at given
points, at each instant, in this 3-space and move continuously (i.e. locally
transform) according to causal laws”.

This assumption (distinction of space and fields) is now supported by
the existence of a special particular experimental inertial cosmological
frame 7, in which

e the 2.7°K microwave radiation frame is isotropic and non rotating.
The average distribution of different types of galaxies (spiral,
elliptical, QSO’s) is isotropic not changing with distance [15].

o The observable anisotropy of the velocity of light propagation in
different directions and around massive objects reflects the real
motions of real fields described with respect to the /, frame in any
real inertial Poincaré frame by covariant (local) four-vector scalar
chaotic average density p(x,) around each absolute space-time point

x, in I, i.e. by average four-vectors Ag (x,) where the () denotes

. 3
average measures taken in /.

B) That all real physical observations rest on:

o The utilization of real physical apparatus based on electromagnetic
fields and gravitational material with charged (or uncharged)
particles.

> As a consequence of the failure of the geometrical unification program
Einstein was still obliged in 1954 to consider the electromagnetic field as filling
curved space-time, but never reached a final satisfying model.

3 This implies 1) the existence of a basic high density of sub-elements in
vacuum, 2) the existence of small density variations above (for light) and below
(for gravity) the average density with the possibility of propagating density
variation on the top of such a vacuum model as initially suggested by Dirac.
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e Where observers are also built with the same materials, i.e.
influenced by the said fields and particles.

In other terms all observers (and their observations, inertial or not) are
an integral part of fields and particles since they are part of the same
overall real field and particle distribution. This fact determines their
relation with all real phenomena. A physical theory should explicitly
provide (within its context) a definition of the means whereby the
quantities with which the theory is built and can be measured. The
properties of light rays and massive particles are thus sufficient to
provide the means of making basic measurements. Since real clocks and
rods are the real instruments utilized in physics, we shall thus first define,
for an individual inertial observer, the behavior of such instruments with
respect to each other: since this determines, for every inertial observer
possessing them, the behavior, with respect to /7, of the material fields

around him.

As a consequence of the covariant distribution character observed in
I,, the very small resistance to motion and assumed non-zero photon
rest mass, real spin of possible extended vacuum sub-elements and their
internal possible motions (and associated local interactions) one can
describe the four-momenta and angular momenta of all extended sub-
elements passing through a small four-volume with a constant average
density on a hyperboloid, >,. The four-momenta and angular momenta

of extended elements are distributed at each point P(x,)with constant

density p(x, ) on space-like hyperboloids.

C) Following an idea of Noether the local analysis of moving fields and
extended particles at each point by real observers tied to this point, is
defined by local clocks and rods which move with the corresponding
element. It is thus locally performed at each point of coordinates
x,(r) which follows a world-line L. To this point are attached local (in
I,) internal variables »*, which describe its neighborhoods physical

properties and thus depend on 7. The evolution is given by x,(x,),

b*(b*),where - denotes the proper time derivative with respect to T
when x, describes a world-line L. A scalar Lagrangian thus represents

the evolution of the real physical medium in 7, which depends on a local
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Lagrangian, L and is thus given by Poisson brackets. This description
on/, is assumed to correspond to local space-time translations and four

dimensional rotations which are determined by a Lagrangian L invariant
under the local group of Poincaré transformations (i.e. the
inhomogeneous Lorentz group). They contain [8,9]:

1) The operators P, of infinitesimal translations of X, only and can be
describedby P, - X, =g, .
2) The operators M ,, of infinitesimal four rotations in 7, which act

simultaneously on X, and on the internal variables. We have at X, :

Myvxﬂ =Xu8vi X8 ua- (61)

Their action on internal local variables depends on their choice.
3) A choice of L leads to the momenta

Go=L ana pi=9L

"ok, P

(6.2)

yielding a constant impulsion vector
G,P,x;=G,2,,=G,: (6.3)
and the total angular momentum:
M, =GM,x,+pYM, b*,

so that M, =x,G, -x,G,+S,,, (6.4)

with S ="M, "

These quantities satisfy the Inhomogeneous Lorentz group
commutation relations [P,, P, ] =0

19

[Myv’Pa]:gaﬂPv_gava (65)
i.e. Poisson Group Relations :

[Gy’GV]ZO > [Mpv’Ga]:gaﬁGv_gavG,u (66)
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[Myv’Maﬁ]: g,uaMV/)’ +gv/)’M,ua _g,uﬁMva _ngM,uﬁ'

With these quantities one can also define local conservation laws for
free elements i.e.

G,=0
M, =0 (6.7)

S,=Gx,-Gx,

and introduce a constant local mass term M, with G u G u = -M g 2.

4) An associated center of gravity y , is defined by the introduction of the

four-vector

1
R, = -8, -G, 6.8
8 [(M&cz)] 8 ©9
associated with x p 1.€.
Vu=%,—R,; (6.9)

which implies that locally extended real media in Iy are described by
pairs of points as first suggested by Yukawa.

5) An inertial mass (usually not constant) z, defined by
-Myc? =G, x, (6.10)
can also be attributed to x,,: M, being located at y , since one has:

V=X, —Rﬂ =X, _M202 (Gﬂ X, —G‘,xﬂ)Gv :W‘G

0 0

(6.11)

U

so that the motion of y , is locally rectilinear and y, has a proper time

©, (with dA/dO =M /) and we have :

y;,ZY#-%zGH/Mozconstant
and
., =R,G,~R,G,+5 (6.12)
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with respect to the center of gravity. Local instantaneous four rotations
are described by :

o A specific beigrdssen 4-frame b;, (£=1,2,3,0) with

i, =b' = %gwﬂ ~"bIbIbY , bE = (i/2)s

u=b, x,8,s and

wvef
Sap =1-b5 b3

e A specific four-frame aj centered on y,withM ;=K a5 -a;, for

af, along y/, and az =((/2M ) € 105Gty -

This set of relations must be completed by relations which will define
the interactions between the extended elements i.e. the propagation in the
aether of collective motions corresponding to observed gravitational and
electromagnetic phenomena. Before the introduction of such interactions
one must recall that such proposals have already been made in the past.

We only mention here:

e Weyssenhof’s proposal [16] S,4%; =0 extensively discussed in the

literature.
e Nakano’s proposal [19] S,z%, =1-%,.

e Roscoe’s proposal with photon mass [20].

6.3 General Relativity Represented as a Polarizable Vacuum

Since all observed effects of gravity in distant space rest on light
observation (including y and radio EM waves coming through space

from distant sources) a simple model endows the polarizable vacuum
with properties that might account for all the phenomena in terms of
distortions. This initial proposal of Wilson and Dicke has been recently
revived with astonishing success by Puthoff [4] and Krogh [21]. We first
summarize their model and will complete it with a supplementary mass
term in electro-magnetism.

One starts from the idea that in flat space the electric field moves in a
real vacuum medium with a point varying dielectric constant K: so that
this D field satisfies the vacuum equation:

D=K-g,-E. (6.13)
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This corresponds to a variable fine structure constant

) )/ 1/2
LS P-ICOTN (6.14)
4rsyhc K
so that the vacuum has permittivity and permeability constants given by
& >e=K-g and p, > u=K-pu, (6.15)

and an impedance (u/¢)"? =(u,/ 50)1/ “to satisfy Eotvos-type
experiments. The local velocity of light for a given frequency v varies
likeV, =c/K ie likel/(ue)"'*. The corresponding principle of

equivalence implies that the self energy of a system changes when K
changes; so that a flat-space energy E| in flat space changes into

E=E,-(K)"?%; (6.16)
and one has m=my-K>'?. (6.17)

As a consequence the condition E =7-w becomes
o=0,K)"? (6.18)

along with the time and length variations At and Argiven by the
relations: At=At,(K)"?  and Ar=Ar(K)™"". (6.19)

These relations are evidently equivalent to a local curvature of space.
Indeed a dxo length rod shrinks to d, =d, -(K )""?and would measure

dxy, where the rod remains rigid, is now expressed in terms of dx-length
rod as dx, = (K)"?dx .
Using the same argument for df and df, we find that one can write:
dS? =c?dty —(dxy +dyy +dz) (6.20)
which transforms into

ds? :%czdtz—[{(dx2+dy2+dzz): (a)

ie. (6.21)
ds? = gj;-dx'dx’, (b)
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with &oo =1/ K, g =8»n =gy =-K and g; =0 for i}

In the case of a spherically symmetric mass distribution one writes
K = eZG~M/rc2
G-M 1 (2GM T .\ (6.22)

K=1+2 +—
re? 20 rc?

where G is the gravitational constant, M the mass and r the distance from
its origin located at the center of mass. Puthoff [4] has recently shown
that this model accounts (sometimes with better precision) for all known
experimental tests of General Relativity in a simple way i.e. one can
describe

. The gravitational redshift given by w = w, /(K)""? (so that
Aw /o= (GM /R*c*)h has a 1/100 precision).

" The bending of light rays by the sun and stars.

. The advance of the Perihelion of Mercury.

He has also shown that one can derive the form of (6.22) from a general
Lagrangian with a variable, K leaving aside vacuum interaction in 7, :

N
L=- Moc {1—( Y )jJ +q-¢—q-;ﬂ7 53(r—i7)

K'? (c/K

(., . 2 _i 2 1 oK 2
o k) K ) K2[<VK> ( ”

(6.23)

/K)ot

This association of gravitational theory with electromagnetic theory
based on the introduction of a variable dielectric vacuum constant K has
recently been made more explicit by Krogh [21]. Noting that:

a) Electromagnetic theory implies the effects of electromagnetic vector
four-potential vectors A4, on the phases S of quantum mechanical waves

so that one has
q qg (- ;¢
AS ==+ t——1A4-dS 6.24
L]pa—L[ (6.24)

for charged particles moving under the influence of the four-vector, 4, .
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b) If m, #0 (m, is the mass term introduced into Maxwell’s equation)

the force on charged particles takes the form

F=q(E+VXBj+q-V (6.25)

C

where the first term is the usual transverse Poynting force on currents
and the second a longitudinal force along currents (resulting from non
zero photon mass) recently observed by Graneau [22] and Saumont [23].

¢) One can describe gravity with a four-vector density 4% so that the
gravitational (Newton) and electromagnetic (Coulomb) potentials have
the same form, but different coupling constants. This suggests that both

wave fields and singularities are just different aspects of the same
fundamental field.

6.4 Maxwell’s Equations Extended

This discussion opens the possibility to test new types of extensions of
Maxwell’s equations in the laboratory. Since this has already been
attempted some results (derived within the frame of the model) are given
here:

a) From a non-zero vacuum conductivity coefficient o = 0[24,25] we
have in vacuum div £ =0 with curl H = ¢ E+ &,y,0E /0t and div H=10

with curl £ =—- u,x,,0H / ot.

b) From an associated non-zero photon mass term (m, #0) (with
4,4, -0 where 4, denotes the total four-potential density in Dirac’s

aether model. This introduces a non-zero fourth component of the current
J, =0k, j, (where j,=0)into the vacuum corresponding to a real

detectable space. With present technology this implies that the present
vacuum really carries space-charge currents [25] (so that the divergence
of the electric field is different from zero in Vacuo) and the
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corresponding existence of a displacement current (i.e. a curl of the
magnetic field) and its associated current density”.

6.4.1 The Infinitesimal Mass of Photons

Unifying massive spin 1 photons piloted by electromagnetic waves built
with massive extended sub-elements has been developed in a series of
books by Evans, Vigier et al. [24] The model implies the introduction of
spin and mass with an associated energyless magnetic field component
B in the direction of propagation and a small electrical conductivity in
the Dirac vacuum also implying a new ‘tired light” mechanism
[11,14,24]. Corresponding equations will be given below.

In the absolute inertial frame /, all massive particles are governed by a

gravitational potential four-vector ¢g,;1g /¢, associated with a small
mass m, which can be decomposed into transverse, longitudinal and

gradient potentials.
We can thus associate the relations
Ug=-L v upand 1 A=—d,/eyc+ud (6.26)
0
which represent the electromagnetic field in vacuum in any inertial
frame, 3, the relations:

U, =4nGmp, + @, and A, =47-G-j, +u Ay, (627)

g’

which represent the gravitational field in the same vacuum,;
where p, refers to mass density, j, to mass current and xz and #, to EM

and gravitational mass (both very small =107

grams) and p-c, in the
T terms ([ = V?—(1/¢;)d/at?) represents the corresponding wave
velocities (which except in 7, depend on the directions in flat space-time)

so that one has:
29, /¢

cy=c-e ; (6.28)

* Such attempts have been recently published in a book by Lehnert & Roy [25]
so we shall only present a summary of some results and assumptions.
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where c is the value in the absence of a gravitational potential 4% . In this

model, one assumes, with Sakharov [5-7], that the gravitational field
corresponds to local depressions in the immensely positive energy of the
zero-point field; and gravitational fields represent regions of diminished
energy (i.e. that their momentum gravity corresponds to holes in
vacuum energy or local defects of vacuum elements). Their effective
momentum is thus opposite and corresponding gravitational forces are
attractive.

Such an association also suggests that although measuring devices
(observations) in local inertial Poincaré frames are altered by
gravitational potentials (they are part of the same real physical
background in this model). There is no effect on the geometry of flat
space and time. For any given real inertial local Poincaré frame, X, real

space is Euclidean and one uses Poincaré transformations between
Xyand I, to describe real motions which include consequences of

gravitational potentials. For example a reduction of the velocity of
quantum mechanical waves, including light, is taken as a fundamental
effect of gravitational potentials. Clocks are slowed and measuring rods

2
shrink in such potentials by a factor e

6.4.2 Divergence of the Electromagnetic Field

A non-vanishing divergence of the electric field given below, can be
added to Maxwell’s equations which results in space-charge distribution.
A current density arises in vacuo and longitudinal electric non-transverse
electromagnetic terms (i.e. magnetic field components) appears (like
B® ) in the direction of propagation.

Both sets of assumptions were anticipated by de Broglie and Dirac. They
imply that the real zero-point (vacuum) electromagnetic distribution

e is not completely defined by F,, but by a four-vector field

distribution given by a four-vector density, 4, associated with a de

Broglie-Proca equation i.e.
m}%cz
‘ A#(xa)z—h—zAﬂ(xa) (629)

and its complex conjugated equation.
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e the 4, field potential equation also contains a gradient term so one

has in vacuum:

T L
A,=4,+A4,+20,S (6.30)

with 4,4 — 0 and a small electrical conductivity in vacuo.

6.5 Possible New Consequences of the Model

Since such models evidently imply new testable properties of
electromagnetic and gravitational phenomena we shall conclude this
work with a brief discussion of the points where it differs from the usual
interpretations and implies new possible experimental tests.

If one considers gravitational and electromagnetic phenomena as
reflecting different behaviors of the same real physical field i.e. as
different collective behavior, propagating within a real medium (the
aether) one must start with a description of some of its properties.

We thus assume that this aether is built (i.e. describable) by a
chaotic distribution p(x,) of small extended structures represented by

four-vectors 4, (x, ) round each absolute point in /o. This implies

o the existence of a basic local high density of extended sub-elements
in vacuum
e the existence of small density variations Jp(x,)4, (xu)

above dp > 0 for light and below (3p <0) for gravity density at x,, .

o the possibility to propagate such  field variations within the
vacuum as first suggested by Dirac [13].

One can have internal variations: i.e. motions within these sub-
elements characterized by internal motions associated with the internal
behavior of average points (i.e. internal center of mass, centers of charge,
internal rotations) and external motions associated with the stochastic
behavior, within the aether, of individual sub-elements. As well known
the latter can be analyzed at each point in terms of average drift and
osmotic motions and 4, distribution. It implies the introduction of non-

linear terms.
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To describe individual non-dispersive sub-elements within 7,, where
the scalar density is locally constant and the average 4, equal to zero, one

introduces at its central pointY,(f#)a space-like radial four-
vector 4, =r, exp(iS/h) (with r,r* = a’ = constant) which rotates around
Y, with a frequency v = mycz / h . At both extremities of a diameter we

shall locate two opposite electric charges e*and e (so that the sub-
element behaves like a dipole). The opposite charges attract and rotate
around Y, with a velocity =c. The +e and —e electromagnetic pointlike

charges correspond to opposite rotations (i.e + 72/2) and 4, rotates around
an axis perpendicular to 4, located at Y, , and parallel to the individual
sub-element’s four momentum 0 ,S .

Assuming electric charge distributions correspond todm >0 and
gravitation to m < 0 one can describe such sub-elements as holes (dm <
0) around a point 0 around which rotate two point-like charges rotating in
opposite directions as shown in Figure 6.1 below.

7, | \
// Fu= Ay

¢ fo
MHS

“~
<
N
(@

Figure 6.1. Diagram conceptualizing two oppositely charged sub-elements
rotating at v = ¢ around a central point 0 behaving like a dipole bump and hole
on the topological surface of the covariant polarized Dirac vacuum.
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These charges themselves rotate with a velocity ¢ at a distance

r, =4, (with r,r, = Const.). From 0 one can describe this by the

equation

m}/C
Ry el (6.31)

1/2
22 { [](AZA,I)}

with 4, =r, -expliS(x,)/h] along with the orbit equations for e and

e~ we get the force equation
m-w®-r=e’/4m? (6.32)

and the angular momentum equation:
m7~r2~a):h/2 (6.33)
Eliminating the mass term between (31) and (33) this yields
ho =e* /2r (6.34)

where e’/2r is the electrostatic energy of the rotating pair. We then
introduce a soliton-type solution
sin-K -r

A;Oz = -expli(cot— K o x)] (6.35)

where

K=mc/h, w=mc*/h and Ky,=mv/h (6.36)

satisfies the relation (31) with r = ((x—vt)* -(1=v? /) +y? +22) % de.
45 =0: _ (6.37)

0 . . . _
so that one canaddto 4, a linear wave, 4, (satisfying [14,=

(mfc2 /h*)4 ) Which describes the new average paths of the extended

wave elements and piloted solitons. Within this model the question of the
interactions of a moving body (considered as excess or defect of field
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density, above or below the aether’s neighboring average density) with a
real aether appears immediately”’.

As well known, as time went by, observations established the
existence of unexplained behavior of light and some new astronomical
phenomena which led to discovery of the Theory of Relativity.

In this work we shall follow a different line of interpretation and
assume that if one considers particles, and fields, as perturbations within
a real medium filling flat space time, then the observed deviations of
Newton’s law reflect the interactions of the associated perturbations (i.e.
observed particles and fields) with the perturbed average background
medium in flat space-time. In other terms we shall present the argument
(already presented by Ghosh et al. [26]) that the small deviations of
Newton’s laws reflect all known consequences of General Relativity.

The result from real causal interactions between the perturbed local
background acther and its apparently independent moving collective
perturbations imply absolute total local momentum and angular
momentum conservation resulting from the preceding description of
vacuum elements as extended rigid structures.

6.6 Extending Newton’s Model with Inertia and Vacuum Drag

Starting from an aether built with moving small extended structures
with an average real distribution isotropic in an inertial frame I (i.e.
examining the effects in a given inertial frame / centered on a point Y, of

the real vacuum distribution on a test particle moving with absolute
velocity ¥ °and angular momentum a)gﬂ) one can evaluate more
precisely, the collective interactions carried by this aether between two
extended neighboring regions centered on points 4 and B with two

centers of mass situated at X, and Xg.
Starting withdp <0, i.e. for gravitational effects, it appears

immediately

> According to Newton massive bodies move in the vacuum, with constant
directional velocities, i.e. no directional acceleration, without any apparent
relative friction or drag term. This is not true for accelerated forces (the equality
of inertial and gravitational masses are a mystery) and apparent absolute
motions proposed by Newton were later contested by Mach.
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a) if one assumes the gravitational potential is spherical in the rest
frame 7 of its source B,

b) that the motion of 4 undergoes a velocity dependent inertial induction
with respect to 4 i.e. a friction depending on the velocity v of 4 with
respect to B

c) that this motion is also submitted to an acceleration dependent inertial
with respect to [, ie. also an acceleration depending on its

accelerationa measured in 7.

d) possible terms depending on higher order time derivations which we
will neglect in the present analysis we can write (6.19) the force on 4
due to B in I in the form F = Fy+F,+F, where
F=-G. 048 _Ma"s 2 )G —G". DA B r)0 . (6.38)

I"z Czl”2 Czl”

The terms G, G, G” are scalars possibly dependent on v. The terms

my and mg are the gravitational masses in /g, U , is the unit vector along
r. f(0) and f($) must have the same form i.e. 1/2 cos ¢ or cos glcos|. If

we also accept the preceding velocity dependent analysis for contracting
rods and retarded clocks then we should write G = G’ in (38) and take f
(6) = cos 0 |cosg|as done by Ghosh [26]. Moreover, if we compare the

form given by Weber to the repulsion of two electric charges of the same

sign:
. 2 2
FjB:eA eg .ll_i(drj +2_§.d r] (6.39)

Arer ¢\ dt c? dr?

corresponding to electromagnetism, with the recent form given by Assis
[27,28] to attracting interacting masses m, and mj i.e.

6| d* 1(ar)
Fe__g.Mmamp |, 6 .___(_j 6.40
4B r2 c? : dr? 2\ dt ( )

we see they have exactly the same form; the difference of their
coefficients being compatible (within our interpretation) since they
correspond to opposite variations of the average vacuum density. Their
interpretation in terms of 5p >0 (for electromagnetism) and Jp < 0 (for

gravitation) also explains (at last qualitatively) why extended depressions
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repel or attract when they rotate through parallel or antiparallel directions
and only attract whendp <0. This also explains why a reduction of

attraction between two masses has been observed when one puts another
mass between them (the LAGEOS satellite). In this model this similarity
is indeed comparable to similar behaviors of vortices for gravitation and
Tsunamis for electromagnetism on an ocean surface.

If one assumes the absolute local conservation of four-momentum and
angular momentum in regions containing the preceding aether carrying
its associated collective electromagnetic and gravitational motions one
can evaluate the effects of their interactions. With a real physical aether
there is no such thing as free electromagnetic or gravitational
phenomena. Drag theories (described as inertial induction ) are always
present and responsible for Casimir type effects in the microscopic
domain. Real consequence of the aether appear, at various levels, in the
macroscopic and cosmological domains... as has already been suggested
in the literature and tested in laboratory or astronomical phenomena. We
only mention here:

1) Possible consequences of modifying and testing the Newton and
Coulomb forces.

2) The redshift and variable velocity of electromagnetic waves results
from the rotational inertial drag of extended photons moving in
vacuum: an effect already observed in light traversing around the
earth [28].

3) The possible measurable existence of the redshift of transverse
gravitational waves... possible in the near future.

4) Observational redshift variations of light emitted by Pioneer close to
the solar limb, i.e. also of photons grazing a massive object [28].

5) The observed anisotropy of the Hubble constant in various directions
in the sky [28] associated with various galactic densities.

6) Observed torques on rotating spheres in the vicinity of large massive
bodies. This also appears in some experiments, i.e.:

a) Secular retardation of the earth’s rotation.
b) Earth-moon rotation in the solar system etc.

7) Apparent evolution with time of angular momentum in the solar-
planetary system.

8) Different variation of redshift of light traveling up and down in the
Earth’s gravitational field...Which also supports existence of photon
mass.
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6.7 Relativistic Maxwell's Equations in Complex Form

We will now outline the relativistic formalism which gives a more
comprehensive explanation of the complexification scheme. Such issues
as the Higgs (soliton) monopole depend on considering Lorentz
invariance and relativistic causality constraints. We will also relate the
complexification of Maxwell's equations to models of nonlocality. We
examine, for example, the manner in which advanced potentials may
explain the remote connectedness which is indicated by the Clauser test
of Bell's theorem. Similar arguments apply to Young's double slit
experiment. The collective coherent phenomena of superconductivity is
also explainable by considering the relativistic field theoretic approach in
which wave equations are solved in the complex Minkowski space (such
as the Dirac equation).

6.7.1 Relativistic conditions on Maxwell's equations in complex
geometries and the invariance of the line element

This section introduces the relativistic form of Maxwell's equations. The
fields £and B are defined in terms of ( 4,¢), the four-vector potential,

and the relativistic form of £ and B is presented in terms of the tensor

field, £, (where indices ¢ andv run 1 to 4). We then complexity £, and
determine the expression for the four-vector potential Aﬂ :(Aj,¢) in
terms of F' . (index j runs 1 to 3). Discussion of line element invariance
is given in terms of £ .

In section 6.8 we describe the complex form of 4, fields and through

the formalism in this section we can relate this to the complex forms of
E and B . We utilize Weyl's action principle to demonstrate the validity

of the use of the complex form of F,, . Weyl relates the gravitational
potential, GW, to the EM ‘geometerizing’ potential A#, or geometrical

vector, using the principle of stationary action for all
variations G, and6 4, . The quantity 4,, or vector potential, which



172 The Holographic Anthropic Multiverse

we identify with A4, is related toF,,, the EM force field, by a set of

w

gauge invariant relations. The EM force F| v 18 independent of the gauge

system. The curl of 4 |, has the important property

04, 04
F, =—r—-— 6.41
o ox, oOx (6.41)

v u°

where F, is antisymmetric orF, =-F , and changing~ 4, to

A, =A,+0¢/0x, is a typical gauge transformation where the intrinsic

state of the world remains unchanged.
We define the four-vector potential as Aﬂ , which can be written in

terms of the three-vector, 4, and@, where@ is the fourth or temporal

component of the field. The indices 4,V run 1to 4 andj runs 1 to 3.
Then we can write Maxwell's equations in compact notation in their

usual tensor form in terms of F v o (fore=1);
0 -B, By E
B. 0 -B. B )
Fﬂv =1 By B. 0 E (6.42)

-E, -E, -E. 0

then the equations V x E = —(l/c)(aﬁ/at) and V- B = 0 can be written
oF ~OF,6 OF
as vy T T (6.43)
ox oy 0z

1 2 3 4
oerFW:0 forx =x, x’=y, x’ =z, and x =t.

To complexity the elements of F,, we can take conditions,
For (EmEtzaEtz) =iE and (F235F32aE2 ) =B,
or (Ex,Ey,Ez):iE and (Bx,By,Bz)=B

B. (6.44)
We can write the complex conjugate of the electric and magnetic

fields in terms of the complex conjugate of F or F. = —F*" . There is a

uv
useful theorem stating [29] V,,, x F = V*For (V. _xF=V"F".

xyz
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Then for(F™, F*",F*")=iE and (F",F* F*)=-B we

obtain OF“”" /&x" =0 or V-F =0 which gives the same symmetry

between real and imaginary components as ours and in Inomata's
formalism [30].

The expressions for the other two Maxwell equationsV - E =47xp

OE
and Vx B = —§+ J,can be obtained by introducing the concept of
c

the vector potential in the Lorentz theory as first noticed by Minkowski
[31]; we have the four-vector forms(¢1,¢2,¢3 ) = Aand ¢, = i@, then

04
B=VxAandE = —V¢—la—. Then we have F,, = oA, _ A
c ot oot oxY

F =V x4 for the vector and scalar potentials A = (AI,AZ, A3,¢). If 4

.0
is a solution to ' =V x 4 then ¢# +8_¢i' also is (by gauge invariance)
X

10
andV-A4+— o9, =0. We term the fourth component @gor ¢, inter-

c Ot
changeably. Then from Lorentz theory we have the 4D form
7]
as > =0or V-4=0. We can now write the equations for
X
1 oF
V-F=4zpand V- B———+J as
c Ot
oF*"
—=s" or V-F=8§. (6.45)
ox

The most general covariant group of transformations of the EM field
equations (more general than the Lorentz group) is formed by affine

transformations which transform the equation of the light cone, =0
into itself. (The properties of the spacetime manifold are defined in terms
of the constraints of the line element, which relate to the gravitational

potential, g . We also form an analogy of the metric space invariant to
the EM source vector, s, [32].)

This group contains the Lorentz transformations as well as inversion
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with respect to a 4D sphere, or hyperboloid in real coordinates. Frank
[33] discusses the Weyl theory and gives a proof that the Lorentz group
together with the group of ordinary affine transformations is the only
group in which Maxwell's equations are covariant [33]. Recall that an

affine transformation acts as x* = ¢’x" with an inverse x" = a;’x #“

The affine group contains all linear transformations and the group of
affine transformations transforms s> = 0 on the light cone into itself.

In the Weyl geometry, if we have from before, /' =V x¢ and

)7
v.po L OJer” (6462
\/7 ox"
O+JgF"
and V4. F = L‘TL (6.46b)

\/E ox”

with the signature (+,+,+,-). Then using the theorem in W. Pauli [34],
V, VxF=V V-F-oOF, (6.47)

and from before, V- F' = S and since V - ¢ = 0 and then 0¢* / Ox* =0and
we have from

V,'Vx4=V V-4A-0¢, =S, (6.48)
or nd,=-S, (6.49)

for our potential equation, where is the D'Alembertian operator, and
o’ o’ 82 1 82 0’

—+——+ =V, ——5 (6.50)
o’ oy’ o o or’

The important aspect of this consideration [35] is our ability to relate
the EM potential to a corresponding spacetime metric interval s or s”.
Hence we can construct the invariant relations for our fields in terms of
our Lorentz invariance four space conditions. We can also relate the
introduction of a complex spacetime to the complex expansion of the
electric and magnetic fields in this section and demonstrate their self-
consistency. We will look at this in more detail at the end of this section
where we consider a generalized affine connection. We can relate the
EM potential, 4, and¢, to g, as\/gand also to the square root of the

0=0"d, =1"8,0, =

Invariant, or s.
The key to the relationship of complex F,, and complex spacetime is
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the analogy between ¢ and g v -We can relate the EM scalar potential
into the interval of time as in Eq. (6.49),04, = ¢ =-S5, and we make
the analogy of 4, to g, which is tied to the invariance conditions on 5.

Both potentials are then related to spacetime or spacetime interval
separation. Note that in the DAﬂ = —s equation we have a\/g factor in

order to form the invariant. In the equation for s°, the invariant is found

directly ass” = g wX“x". We will write a set of invariant relations for the

case of complex E and B fields at the end of this section. We can relate
this then to the de Sitter algebras and the complex Minkowski metric.
Note that we associate the E component of £, or F, = E with &,

as follows:
. e
F,=E, =¢4r—2 (6.51)

in which4reis associated with electric charge on the electron. This
approximation is made in the absence of a gravitational field. Maxwell's
equations are intended to apply to the case in which no field of force is
acting on the system or in the special system of Galilean

coordinates 4 = (Ax A, A, ¢) ,where 4’ = (Ax A, A, ) is the vector
potential and @ is the scalar potential and A is the covariant form. Also,
for the contravariant form, we have 4, = (—Ax -4, - AZ,¢).And in

empty space we have

n04,=0 (6.52)
In non-empty space then
od” =J* (6.53)
or we can write this as
0’4"
V?A" — ue o —J* (6.54)

which is true only approximately in the assumption of flat space for
Galilean coordinates. This is the condition which demands that we
consider the weak Weyl limit of the gravitational field.

The invariant integral,  for F*" is given by
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g= % j F"F, \Jgdr (6.55)

The quantity, £ is called the action integral of the EM field. Weyl [36]
demonstrates that the action integral is a Lagrangian function, or

£= | dtﬂj%(Bf+Bf+Bf—Ef—Ey2—Ef xdydz  (6.56)

which is of the form £ = (T — v)dt. By describing an electron in a field by
Weyl's formalism one has a more general but more complicated
formalism than the usual Einstein-Galilean formalism [37]. We can write
a generalized Lagrangian in terms of complex quantities. For example,
we form a modulus of the complex vector B as
|B|2 =BB = B;e +B§H.This is the Lagrangian form for the real

components of £ and B in four-space. We can again consider
E=FE; +iE, and B = By, +iB,, for the complex forms of £ and B.

The complex Lagrangian in complex eight-space becomes

1/ 2 2 2
£ = [[dtyar, [[[[[] E(BRe —Ep +Bi, - E;,)  (657)
Re Im
dee dy Re dZRedem dy Ide Im °

Note that this is an 8D integral, six over space. Also all quantities of

the integrand are real because they are squared quantities. We can also
write a generalized Poynting vector and energy relationship. We also

have two equations which define a vector quantity Aﬂ in EM theory

which corresponds to the gravitational potential g, . We have

L(lF””Fyv) —Llpm (6.58)
agw 4 2
and
i lF‘”’FW =-J* (6.59)
o4, \ 4 g

where E“Y is the energy tensor and J* is the charge and current vector.
Two specific cases are for a region free from electrons, or

T —E*"" =0, or a region free of the gravitational potential or in the

weak Weyl limit of the gravitational field, oF

uv

=J,, —J,, wheren is
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the four-space D'Alembertian operator. The solution for this latter case is
for the tensor potential 4

)71
1

F/lv :_ﬂ.}/(A,UV _AW

de
4 I

(6.60)

if all parts of the electron are the same or uniform in charge. For the
proper charge p,, we have J* = p 4”.

In the limit of A/’j =0, then p,, the proper density, is given as

2 1
Py = —%Jﬂ]” for y = (1 — ﬂz) 2 .In Weyl's 4D world then, matter
V4
cannot be constituted without electric charge and current. But since the
density of matter is always positive the electric charge and current inside
an electron must be a space-like vector, the square of its length being

negative. To quote from Eddington:

It would seem to follow that the electron cannot be built up of
elementary electrostatic charges but resolves into something more
akin to magnetic charges [38].

Perhaps we can use the structure of Maxwell's equations in complex
form to demonstrate that this magnetic structure is indeed the complex
part of the field.

In considering F, and 4, as complex entities rather than four-space

real forms, we may need complex forms of the current density. Also the
relationship between F’ L and A |, has a spatial integral over charge. If we

consider F L and AW as complex quantities, we see possible implications

for the charge e or differential charge de being a complex quantity.
Perhaps the expressione = e, +1ie, is not appropriate, but a form for the

dey de,

charge integral is, such as:j where 7 =r,, +ir, is more

r

appropriate. Fractional charges such as for quarks, the issue of the source
of charge (in an elementary particle) and its fundamental relationship to
magnetic phenomena (magnetic domains) are essential considerations
and may be illuminated by this or a similar formalism. Neither the source
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of electrics or magnetics is known, although a great deal is known about
their properties.

Faraday's conclusion of the identical nature of the magnetic field of a
loadstone and a moving current may need reexamination as well as the
issue of Hertzian and non-Hertzian waves. Again, a possible description
of such phenomena may come from a complex geometric model [39]. As
discussed, one can generalize Maxwell's equations and look at real and
imaginary components which comprise a symmetry in the form of the
equations. We can examine in detail what the implications of the
complex electric and magnetic components have in deriving a Coulomb
equation and examine the possible way, given a rotational coordinate,
this formalism ties in with the 5D geometries of Kaluza and Klein.

Starting F*", 4, and J*, Maxwell's equations can be compactly

F* 04, o
= J"and again, F,, =—* _oA and £ =J*". Now

ox, ox, 0Ox,

suppose that an electron moves in such a way that its own field on the

written as

average just neutralizes an applied external field F| ;V in the region

occupied by the electron. The value of F,  averaged for all the elements

of change constituting the electron is given by

1 de,d.
ek, :E(A#V _Aw)”%

and (6.61)
eFﬂv = _ﬂ.(Auv - AW )_

where 1/a is the average value of 1/r, for every pair of points in the
electron and a will then be a length comparable to the radius of the
sphere throughout which the charge is spread. The mass of the electron

ism=e"/4ra.We thus have a form of Coulomb's law, as we have

shown the complex form of F'* to be consistent with this and Maxwell's
equations and that we will have a real and an imaginary Coulomb's law.
Self-consistency can be obtained in the model by assuming that all
physical variables are complex. Thus, as before, we assumed that space,
time, matter, energy, charge, etc. were on an equal footing as coordinates
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of a Cartesian space quantized variable model. It is reasonable then to
complexity space and time as well as the electric and magnetic fields and
to determine the relationship of the equations governing standard
physical phenomena. Also to be examined in detail is any unifying
properties of the model in terms of complexifying physical quantities as
well as examining any new predictions that can be made.

Faraday discusses some possible implications of considering 4, ,
rather than F/“" as fundamental in such a way that AW may act in a

domain where F'“"is not observed [39]. In a later section we present a
complexification of 4, rather than £ and B (in F*").

Continuing with the relationship of F*",the vector 4“ , and scalar
potential ¢, and the metric space, s let us relate our complex EM

field, F*", to complex spacetime. We have the volume element
dr = \[gdxdydz for
2 v
ds” =g, dx"dx (6.62)

and for a particular vector component of F, = /g, /.

Then we have

V-E:Lafﬂ‘/g (6.63)

\/E ox*

For F=V¢ the function f* is related to the EM potential and

o

oF
gravitational potential as f* = g*” P As before, a” ~=J, and
x X

14

oF |
Vv 6; :J”,As before we also had (Eu’EmEg)zlE and

v

(F23 JF L F, ) = B then the generalized complex form of F*",is
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0 B, -B, —-E,
c
B, 0 B -lE
v C ’
F = ; (6.64)
By -B, 0 ——FE.
c
iE, iE, E
c c c
which we can denote as
F =(B,—i§j or F' = (—E,BJ. (6.65)
c c

We can now relate the complex £ and B fields of the complex spacetime
coordinates.
Returning to the compact notation for the two homogeneous

equations, VXE+18—§=O and V-B=0 as

ot
oF, OoF
oy Ty O (6.66)
Ooxg  Ox, Ox,

It is very clear that introducing the imaginary components into these

equations as 0/0 (ix p ) and 0/0 (it) leaves them unchanged.

Now let us look at the inhomogeneous equationsV - E =47zp and

VxB= 108 +J,. Consider then
¢

c
04, 04,
e ] 6.67
moxt oxY (6:67)
or

F=VxA for ~4,=(4,9)
for j runs 1 to 3 and all Greek indices run 1 to 4, as before. Then the
inhomogeneous equations become in general form,oF*" / ox" =s"

which sets the criterion on s for using 6/ G(ixlm) ; that is,s' —> is. To be
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1
consistent [40], we can use 4, = (Ai,—¢j.
c

We can consider the group of affine connections for a linear
transformation from one system S to another S° where S and §' are two
frames of reference and

X =a x (6.68)

where a, a: = 0, and det‘a =1.1In general we can form a 4 x 4

uv uv

coefficient matrix for the usual diagonal condition where, a,, =1,
a,, =1,a;; =land a,, =-1,all the other elements are zero, i.e. the
signature (+++-). We can choose arrays of @, 's both real and imaginary

for the general case so that we obtain forms for space and time
components as being complex; for example,

x, =y (x+ifx,) (6.69)
-1/2
forx, =t, y= (1 — ,Bz) and [ =v/c.Other examples involve

other combinations of complex space and time which must also be
consistent with unitarity.

Let us briefly examine the effect of a gravitational field on an
electron. Then we will discuss some multidimensional models in which
attempts are made to relate the gravitational and EM forces. Some of
these multidimensional models are real and some are complex. The
structure of the metric may well be determined by the geometric
constraints set up by the coupling of the gravitational and EM forces.
These geometric constraints govern allowable conditions on such
phenomena as types of allowable wave transmission and the manner in
which remote space-times are connected. Nonlocality or remote space-
time connections have implications for EM phenomena such as Young's
double slit experiment and Bell's theorem.

In fact, these experiments are more general than just the properties of
the photon, that is, both experiments can be and have been conducted
with photons and other particles; and therefore what are exhibited are
general quantum mechanical properties. Remote connection and/or
transmission and nonlocality are more general than just EM phenomena
but certainly have their application in electrodynamics and the nonlocal
properties of the space-time metric can be tested by experiments
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involving classical and quantum electrodynamic properties.

6.7.2 Complex E & B in real 4-space & the complex Lorentz condition

Another attempt to relate the relativistic and electro-magnetic theories is
the approach of Wyler in his controversial work at Princeton. The model
of Kaluza and Klein use a fifth rotational dimension to develop a model
to relate EM and gravitational phenomena. This geometry is one-to-one
mappable to our complex Minkowski space. Wyler introduces a complex
Lorentz group with similar motives to those of Kaluza and Klein [41,42].
Wyler’s formalism appears to relate to our complex Maxwell formalism
and to that of Kaluza and Klein. The actual fundamental formalism for
the calculation of the fine-structure constant, ¢ , is most interesting but

perhaps not definitive.
2 2
e ec
a= =
hcdrms,  2h

where e is elementary charge, &, vacuum permittivity and £, the magnetic

(6.70)

constant or vacuum permeability. An anthropic explanation has been
given as the basis for the value of the fine-structure constant by Barrow
and Tipler. They suggest that stable matter and intelligent living systems
would not exist if & were much different because carbon would not be
produced in stellar fusion [43].

Wyler [44] introduces a complex description of spacetime by
introducing complex generators of the Lorentz group. He shows the
Minkowski, M" group is conformally isomorphic to the SO(n,2) group
and then introduces a Lie algebra of M* which is isomorphic to SO(5,2).
From his five and four spaces he generates a set of coefficients that
generate the value of the fine structure constant,¢r . It is through
introducing the complex form of the Lorentz group, L(T") that he forms
an isomorphism to SO(n,2).

Wyler calculates the EM coupling constant in terms of geometric
group representations. He expands the generators of the set of linear
transformations, T", of the group L(T"). By definition, L(T") is
isomorphic to the Poincaré group P(M"), where M" is the Minkowski
space with signature (+++-) or, more generally, (1, n-1). The conformal
group C(M") is then isomorphic to the SO(n,2) group, which is of
quadratic form and signature (n,2).
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Wyler then chooses the complex form
T"=R'+iV" (6.71)

(where R" represents Ty, , and V" represents Ty,) for yeR" , or y is an
element of R" and all y's are y > 0. The Poincaré group, P(M") is the
semidirect product of the Lorentz group SO(l, n-1) and the group of
transformations R, then is g € SO(n,2).

Then C(M*)=SO(4,2) is the invariance group of Maxwell's
equations. The hyperboloids of the 4-mass shell momentum operators are

pl2 yeees pf = m’ from the representation of the Lie group geometry of M*

isomorphic to SO(5,2). The intersection of the D5 (five-dimensional)
hyperspace with D4 gives a structure reduced on D4 which is colinear to
the reduction of a Casimir operator function, f(z) harmonic in D4.

The coefficients of the Poisson group D" as D* and D’ give the value
of a ~ 1/137.036. Actually, it is the coefficients of the Poisson nucleus
P"(z,£) harmonic in D" which gives the value of & in terms of z where

z is, in general, a complex function and & is a spinor. The value is

obtained from the isomorphic groups SO(5) x SO(2) and SO(4) x SO(2)
which gives(9/874) (V(D%) = 1/137.037 where V(D) is a Euclidean

value of the D5 domain [45].

The expression for the Poisson nucleus is given by Hau [45]. Note
that the Wyler calculation is another example of the relationship between
a fifth dimension and a complex "space" of Lorentz transformation. The
Wyler theory appears to strongly support the fundamental nature of
geometric models. If one can calculate the fine structure constant or any
other force field coupling constants from first principles, this gives great
impetus to the concept that geometric constraints are extremely
significant and may potentially be able to explain the origin of scientific
law. In particular, we may be able to at least describe the major force
fields (nuclear, EM, weak, and gravitational) in terms of a geometric
structure and, perhaps, by this formalism demonstrate the unifying
aspects of major forces of nature [46].

Wyler also associates the conformal group C(M")= SO(4,2) with the
invariant group of Maxwell equations. The mass shell conditions on the
hyperboloids of mass form the representation of the Lie algebras of M*.
Isomorphism to SO(5,2) and S(4,2) intersection lead to a model of the
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intersection of Maxwell's field and the elementary particle field, i.e. a
possible unification of EM and weak interactions [47].

In the presence of an external gravitational field, the cosmological
term is small and finite and depends on the state of vacuum state
polarization. In fact, the cosmological term is given by the sum of all
vacuum diagrams. In the supersymmetry then, the cosmological term
vanishes and therefore the total zero-point energy density of the free
fields vanishes [48].

Let us return to our complex E and B fields and suggest the relation

of our formalism to the Wyler formulation. Using the invariance of line
elements s =X —c’t*for r=ct=~X"> for X’ =x"+)y"+2°, to

measure the distance from a test charge to an electron charge, we can
write for the imaginary part of the complex Maxwell equation

‘B
\% x(iEIm) = lw—k iJ, then for £, =0.
c
. 10(iB,,) .

Vx(iE,,)=0 or ;%z iJ,, (6.72)

or
‘B
—a(l_lm) =icJ,, or 9B, =cJ,, (6.73)

or or

for the assumed i, By, commutator relation.
Now let us examine the energy associated with the imaginary part of
the magnetic field, B,,. We can calculate an energy invariant by squaring

and integrating the above equation as [30,49]

&= JiRdr = —L(aali

2
z J RdT <0 (6.74)
The distance function R(r) over the volume element dz is assumed to be
point-symmetrical and vanishes for positive real energy states. The
volume dt is constructed to include a small real domain where a point
charge is located, avoiding possible divergences. The negative value of
the energy integral leads us to hypothesize about what the source of this
energy may be. Perhaps it can be related to vacuum state polarization in a
Fermi sea model, as we have presented before [10]. Another possible
association is with advanced potential models such as those of de
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Beauregard [50,51]. A third and perhaps the most interesting association
would be with the complex coordinate space [52,53].

In Weyl's non-Riemannian geometry, [36] he presents a model that
does not apply to actual spacetime but to a graphic representation of that
relational structure, which is the basis in which both EM and metric
variables are interrelated [38]. This is the deep significance of the
geometry and relates to work of Hanson and Newman [54] on the
complex Minkowski space as well as Wyler's work [44] on complex
group theories, such as complex Lorentz invariance, where he attempts to
reconcile Maxwell's equations and relativity theory. The examination of
the hyperspheres of the de Sitter space is presented by Ellis, where he
attempts to unify EM and gravitational theory [55]. Eddington has
suggested that the Weyl formalism, developed around 1923, is one of the
major advances in the work of Einstein.

There is a significant difference between Einstein's generalization of
Galilean geometry and Weyl's generalization of Riemannian geometry.
The gravitational force field renders Galilean geometry useless and
therefore the move to Riemannian geometry was made. In terms of

Weyl's geometry, we find that the EM force, F

Hv 2
surface of an electron of 4 x 10'® volts/cm, [38] and the size of the charge
was compatible with the radius of curvature of space.

is comparable to the

For the EM mass, m, = e’ /4rza, we have

m,ds =$G\/§dr (6.75)

where we denote the curvature R by G for the general case of both
gravitational and EM field. The ratio of the masses m, / m, relates to the

ratio of field strengths.

6.7.3 Complex EM forces in a gravitational field

We have considered the weak Weyl limit of the gravitational force in
previous calculations of this chapter. We will briefly outline how the

complexification of F . can be formulated geometrically. We show that

we obtain the same results for the relationship of mass and charge.
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Let v* denote the velocity vector as v = dX , /dS of the electron in
the field, and p, denote the proper density of charge, called e. Then the
current is given by J* = pv*. Let F, v refer to the applied external force

of the electron. Returning to Eddington's calculation [38], we then have

mA'A, =-F, pA". (6.76)

We can also write p, as e in the above equation.

In the limit of our gravitational field we can neglect the gravitational
field as an external field or also the gravitational energy of the electron.
To discuss the presence of an electron in a gravitational field we start

from the field equations with R; the Ricci curvature tensor and g; the

metric tensor for the case where no matter is present we have:

v v 1 14 87[ v
G,u :Rﬂ_zgﬂR:_cTGEﬂ (677)
87GE
using the scalar curvature, R = d ——=0. Then this equation
c
simplifies to
o =—87E,, . (6.78)

This equation applies to regions that contain EM fields but no matter and
no electron charges in the region.

For the only surviving component in the energy considerations, we
have

0
Fy=-F,= _¢ (6.79)
or
. . . 41 44 8¢ &
where r is the radial separation. Then F™ =g F, and —— oc—-and
or r
1o _1¢

El =+E; =E} =-E, = S S



Integration of Gravity & Electromagnetism 187

Jeffrey associates m, the mass of the electron, with 4re,
2

givinga = ~1.5%107" cm and justifies identifying47e with the

m
electrical charge e or

op 1 e
= - = 6.80
o Ar st (6:80)

d
We can then use IZIFW = J}N - Jvu for A" = e and then
drr

F :J'de(A,uv _Av;z)
nv

(477)r (6.81)

1 de

—— (4 - i

47y ( o = ) r
because all parts of the electron have the same relativity where
0’4"
or*

—-Vi4h =J*

and

A" :Lﬁvﬂj par. (6.82)
A7 dt Ty

#, we will drop the y since all measurements will be

for velocity, v
assumed to be proper time measurements. Now integrating over the

electron between pairs of points on the electron surface,

1 de,d
ef,, =E(Auv _Aw),”%

(6.83)
1 4 e’
- E( w A );
where 1/a is the average value of 1/rj;. We can write Eq. (6.83) as
14 1 v ez
—ed'F,, =4 (4, -4, ); (6.84)

and using the equation from before, relating V", A/N, FW and

A", mv'A4,, =-F,ed",sothat m= e’ /4ra as before.
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How does this relate to the de Sitter spaces? In the de Sitter algebras
the proper time in all inertia! frames of intervals is the same (or
equivalent). This is the powerful absolute of the de Sitter space. The
proper time interval dz on its geodesic world-line in the de Sitter
picture is given as

dr* =di* —¢" (dX) (6.85)
for dX* =dx’ +dy” +dz’ in Euclidean coordinates and ¢ is the cosmic

time. The metric form of the de Sitter universe represents the metric form
consistent with the observed (approximately flat, low density) universe
that we observe. It is constant with Einstein dynamic equations and is
therefore consistent with the Hubble's expansion [56].

(a>@\ /@\@ .

b
(b) "

Figure 6.2 Plotted are the geodesies of the de Sitter space which represent the
field lines of the EM field. Various conditions for signal propagation are given.

Ellis [55] suggests that geometry and EM can be unified by a rigorous
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analysis of time. The hyperspheres of de Sitter space can be represented
as a five-dimensional metric manifold which tie the geometric models of
gravity and electromagnetism to the structure of matter, and time is not
primary but a property of the matter (elementary particles). If7 =¢ is
allowed in the de Sitter space, then the typical geodesies represent what
appears to be EM field lines. This is the manner in which Ellis attempts
to describe the EM phenomena as geometric!
The conformal invariant is given as

ds? =%(de +dy* +dz* —dRz) (6.86)

which depends only on the ratios of distances and is thus independent of
scale. Let 1=-€nR, then R=e¢" and ds” = e (abc2 +dy’ +d7’ ) —dr

which is the de Sitter metric element. Ellis' geodesies of his angle metric
correspond to geodesies of the de Sitter space (Figure 6.3a). In Figure
6.3b, they are time-like subluminal geodesies, and in 3c they are luminal,
and in 6.3d they are space-like superluminal. The figures also contain
Euclidean space planes as spheres of infinite radii.

Feinberg [57] suggests that the first step in the test of multi-
dimensional geometric models is to predict some simple phenomena
such as the Coulomb attraction-repulsion; note that Figure 6.3 may point
a way to do this, because if we can relate this five-dimensional geometry
to the complex geometry, then we can relate this complex geometry to
Coulomb interactions.

The curvature of space may then be related to a rotation or angular
momentum component as a Kaluza-Klein 5™ dimension. We can form an
isomorphism of this geometry to an 8D real-complex coordinate
geometry which appears to not only unify EM theory and gravitational
theory but may also resolve some other apparent paradoxes [58,59].

We have seen that the introduction of the complex E and B fields or

complexifying the field, F/*", can be handled in such a way as to not
distort the electric charge on the electron. We also find consistency with
the five-dimensional geometry of Kaluza and Klein, the 8D Minkowski
space, and the de Sitter space where the geodesic represents the EM field
lines. We can also maintain Lorentz invariance conditions for both real
and complex transforms on the line element.
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Electric and magnetic Hertzian (transverse), for B and E real and non-Hertzian
(longitudinal waves for the imaginary components of B and E.

Figure 6.3 Hertzian and non-Hertzian waves.

6.8 Summation and Conclusions
This model exploits:

a) the analogy (underlined by Puthoff) between the four-vector density
representation of gravity and electromagnetism in flat space-time [4].

b) the possibility of describing the causality of quantum mechanical
phenomena in terms of extended solitons piloted i.e. by quantum
mechanical potentials, by real guiding collective waves on a chaotic,
polarizable Dirac-type aether - both moving in a flat space-time [28].

c) the representation of this real vacuum (Dirac aether) in terms of the

chaotic distribution of real extended elements moving in the flat space-

time.

d) the introduction of internal motions within extended sub-elements and
their relation with local collective motions i.e. the E=mc? =hv
relation.

e) the representation of the electron (and its associated pilot-wave) in
terms of extended elements with a point-like charge rotating around a
center of mass [28].

These assumptions yield realistic physical characteristics to known
empirical properties and predict new testable relations besides known
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properties of elementary particles. The present model must thus be
extended, by associating new internal motions to these known properties
and interpret them in terms of new strong spin-spin and spin-orbit
interactions.

Our attempt is justified by the existence of EM phenomena not
explained by Maxwell’s equations. Barrett [28] has stated that Maxwell’s
theory does not explain the Aharonov-Bohm (AB) effect and Altahuler-
Aharonov-Spivak (AAS) effects. It does not cover the topological phase
question i.e. the Berry-Aharonov-Anandan, Pancharatnam and Chio-Wu
phase-rotation effects. An inclusion of Stoke’s theorem is necessary and
results of Ehrenberg and Siday must be analyzed. The quantum results of
Josephson, Hall, de Haas and van Alphen Sagnac-type experiments also
need clarification.

The integration of gravity and electromagnetism however, is not
finished, because unification is so far only accomplished in terms of
bumps and holes rotating on the stochastic surface of the polarized Dirac
Vacuum. Unification must also occur in terms of the richer Higher
Dimensional (HD) structure of vacuum topology where one would show
the geometric origin of charge and how bumps and holes transform into
each other through quasi-particle like transitions piloted by advanced and
retarded potentials of the fundamental unitary field itself.
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Chapter 7

Redshift/CMBR as Intrinsic Blackbody
Cavity-QED Absorption/Emission
Equilibrium Dynamics

The microwave ‘background’ makes more sense as the limiting temperature
of space heated by starlight than as the remnant of a fireball - Sir Arthur
Eddington [1].

Cosmologies that do not include the Big Bang have not produced any
plausible alternative interpretation of the background radiation - J. Silk [2].

Alternative interpretations for the two main pillars of Big Bang
cosmology are formally introduced. A redshift / CMBR complementarity
is delineated as complex blackbody equilibrium conditions intrinsic to
the Cavity-QED resonance dynamics of the spin exchange coupling
inherent in extended spacetime hyperstructure oscillations rotating
relativistically within the topology of a higher dimensional (HD) form of
a covariant polarized Dirac vacuum, with correspondence to the usual
asymptotically flat Einstein/Minkowski energy-dependent spacetime

metric, M, . In this frame a Vigier style dissipative redshift mechanism

is described as absorption and Cosmic Microwave Background Radiation
(CMBR) as emission within the context of an extended de Broglie-
Bohm-Vigier causal interpretation of quantum theory that includes
extended EM theory and photon mass anisotropy.

7.1 Introductory Cosmological Parameters

Historically the Vigier vacuum-induced dissipative redshift mechanism

195
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has been considered the most highly developed and viable alternative to
the Doppler recessional velocity model. What remains to complete the
model is to introduce a more sophisticated delineation of the vacuum
mechanics and a coupling to the Cosmic Microwave Background
Radiation (CMBR) emission process. Astrophysicists empirically claim
that the CMBR represents a near perfect blackbody spectrum. Most age
of the universe measurements have been performed utilizing Hubble’s
Law interpreted through a Doppler expansion of the universe. Most
recently age of the universe measures have been calculated utilizing data
from the Wilkinson Microwave Anisotropy Probe (WMAP) satellite
launched in 2001 to measure CMBR temperature. The WMAP data age
of the universe is 13.37 billion years, for a cosmos composed of 4.6%
ordinary baryonic matter; 23% dark matter and 72% dark energy.

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern  Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.

about 400 million yrs.

| Big Bang Expansion

13.7 billion years

Figure 7.1 Interpretation of data from the 2001 Wilkinson Microwave
Anisotropy Probe (WMAP) satellite, a follow-up to the 1992 COBE satellite
from a Big Bang perspective. Figure courtesy of NASA.

If the Hubble radius, Hy instead represents an observational limit
based on a ‘tired-light’ photon energy attenuation by vacuum coupling in
a static universe one would obtain the exact same result by calculations
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based on the same Hubble distance relation stemming from a Hubble
constant of 70.1 + 1.3 km-s"-Mpc™'. Therefore the existing “iiber-bias’ for
one interpretation over the other is myopic and unscientific. It is true that
until now a sufficiently pragmatic understanding of the nature of the
photon, electromagnetic (EM) field theory, quantum theory, gravitation
and vacuum structure have been elusive making the ‘alternative’
interpretation difficult to rigorously delineate. One cannot therefore be
too ‘liber-critical’ in exchanging one bias for another other than to
complain of the puerility of human nature.

-ict Null geodesic  reference circle of
Future absorber 1 harmonic oscillator
7 \\\“,:-
Q>
“ NL )
_ | Future
A
NL QD
' T
O | Present
» resen
mass,|m
&
xﬁ\\ Past
> 0 hv
Eml;’sassitoa:lbsorber Anisotropy of m & zpf coupling

Figure 7.2 a) 2D drawing of a 3D view of a 4D hyperstructure. A Minkowski
spacetime diagram of the electric vector only in terms of a present moment of
'tiled' Planck units utilizing the Wheeler-Feynman theory of radiation. The
vertices represent absorption & emission. The observable present is represented
by bold lines, and nonlocal components by standard line. Each event is a
hyperstructure of Past, Present, and Future interactions, ultimately governed by
the quantum potential. b) In the reference circle photon mass and energy
fluctuate harmonically during propagation of the wave envelope (wave) and
internal rotation of the ZPF during coupling (particle).

The expression ‘the temperature of space’ is the title of chapter 13 of
Sir Arthur Eddington’s famous 1926 work [1]. Eddington calculated the
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minimum temperature any body in space would cool to, given that it is
immersed in the radiation of distant starlight. With no adjustable

parameters, he obtained 3°K (later refined to 2.8 K), essentially the
same as the observed, so-called ‘background,” temperature [3].” Instead
of being a relic of an initial hot, dense, primordial singularity, a putative
model of CMBR/Redshift as blackbody emission/absorption equilibrium
is predicted to occur in the context of the de Broglie-Bohm-Vigier
Causal Interpretation of quantum theory where the wave function,

describing individual quantum particles is not a mathematical artifice as
often considered in the standard Copenhagen Interpretation, but
represents physically real elements piloted within a real chaotic ether by
a quantum potential [4-6]. Cramer’s Transactional Interpretation [7],
based on the Wheeler-Feynman absorber theory of radiation [8,9] claims
that any present instant [10] is a standing-wave ‘transaction’ of
advanced-retarded future-past elements that are also physically real [7].
See Figs. 7.4 below, and also Figs. 10.2, and 10.3.

ELEMENTS OF VIRTUAL REALITY

HAM Cosmology representation of the
hyperdimensional Calabi-Yau 3-Tori
Least-Units tiling the spacetime backcloth.
Pointa are a discrete-continuous antinomy.

™~

Brane
flux lines

Fractal-like
] wormhole
Teleological

action of the

Unitary Field Ising Modlel, 1 +7,

Witten - String vertex

Spacetime as discrete (as opped to arigid /i vertex)

frames of film

Figure 7.3 Spacetime is virtual in HAM cosmology and the least cosmological
units tiling its backcloth are driven by a teleological anthropic action principle.
Each ‘point’ is a continuous-discrete antinomy.
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Although quantum theory itself is silent on the matter [11]; the theory
of wave-function collapse is well known; that any measurement or
interruption of its evolution results in collapse or production of a new
wave-function. In HAM cosmology reality itself is a continuous wave-
function collapse of HD elements. See Chap. 4 on reality and the arrow
of time, the topology of this virtual standing-wave structure of an event
for any instant of the eternal present [10] is extended to include
hyperdimensional SUSY symmetry breaking dynamics to complete the
general framework as seen especially in Chap. 3, also Chap. 5 and later
in this chapter. At the time of writing no formal evidence for
supersymmetry exists and no Standard Model superpartners have been
found, suggesting supersymmetry is a broken symmetry with heavy
‘sparticles’. However we postulate this theoretical projection is a result
of Gauge Theory being only an approximation and therefore ultimately
in reality neither superpartners, a Higgs Boson or graviton will be found.
Supersymmetry is possible in additional dimensionality because spinor
properties vary with dimensionality. In N dimensions, the size of a spinor
is approximately 2"? or 2®"2  The maximum number of
supersymmetries is 32, so that the largest dimensionality for
supersymmetry is eleven. What we hope to show is that brane tension
and coupling mechanisms in some form of extended Wheeler wormhole
model provides the fundamental origin of mass. The best indicia for this
concept of course is the Dirac spherical rotation electron model.

In the Big Bang scenario redshift and CMBR arise in a straight-
forward manner — Doppler expansion and cool down from a hot initial
singularity. In the HAM cosmological model the basis relies on
numerous open questions and entirely new concepts such an eternal
present [10] that is a complex self-organized standing-wave of a unique
form of SUSY future-past, [10,12] continuous-state symmetry breaking
parameters. In this context one must look for an inherent Cavity-QED
(C-QED) spacetime topology within the covariant polarized Dirac
vacuum [13,14] where the Planck Blackbody spectrum can be described
as an equilibrium condition of cosmic redshift, as absorption and CMBR,
as emission. In order for Redshift to be non-Doppler, i.e. not signifying
an expanding universe, the next challenge is to rely on the implications
of extended Electromagnetic Theory [15,16] especially the Proca

equation, 04" —0" (8;18”)+m2AV = j"[17] that allows one to

introduce a relativistic massive spin 1 particle, in this case the photon is
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suggested to have a small finite mass, m, purported to arise by internal

motion dynamics of the B® longitudinal EM field [18-20]. Maxwell’s
equations are known to cut off at the vacuum; what the Proca equation is
all about is to make them continuous into the vacuum [21] — the Dirac
polarized vacuum we have been considering. In order to put all this
together into a complete model we have extend the so-called ‘tired light’
mechanism developed by Vigier. In the tired-light model a massive
photon couples to this Dirac covariant polarized vacuum through
harmonic oscillation of its internal motion [22-24], a wave-particle

duality mass anisotropy effect, where 0 <> m, <> 107 g respectively.
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= b o L0
R A DT S A
R e - N A
QNS L

wave F1

[T

v

-X

null geodesic

advanced - -:{: advanced
wave F, F = .:;;. wave F,

Past Light Cone

Figure 7.4 4D Minkowski light-cone of advanced and retarded waves (Eq. 7.1)
emitted from a locus at (x,£) = (0,0). Adapted from concepts of Cramer [7].
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As part of the symmetry breaking process the continuous-state spin-
exchange compactification dynamics of the vacuum hyperstructure is
shown to gives rise naturally to a 2.735°K degree Hawking type
radiation from the topology of Planck scale (albeit a whole new
consideration of how the Planck regime operates) micro-black hole
hypersurfaces. All prior considerations of ‘tired-light mechanisms have
been considered from the perspective of 4D Minkowski space [25-34].
This new process arises from a richer open (non-compactified) Kaluza-
Klein dimensional structure of a continuous-state cosmology in an M-
Theory context with duality-mirror symmetry; also supporting the
complex standing-wave postulate of the model.

— . SEIN
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*: ol *

z N
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Figure 7.5 2D view of the HD geometry of space conceptualized in unfolded
3D & 4D views to aid visualization.



202 The Holographic Anthropic Multiverse

An additional note to keep in mind for the global nature of this
cosmology: The Einstein-Hubble 3-sphere in HAM cosmology is a self-
organized complex system; one of an infinite number of nested Hubble
spheres, each with their own fine-tuned laws of physics. The

360" — 720" Dirac spinor rotation of the electron by covariance also
reflects the continuous-state transformation of HD spacetime itself as the
basis for our ‘virtual reality’. Each Hy is closed and finite in time, but
open and infinite in the bulk of the multiverse. Complex systems are
driven by an external force [35-37]; this allows the putative anthropic
principle to drive the evolution (a super quantum potential) of each
nested Hg.. What we are trying to emphasize is that this covariant scale-
invariant structure applies to the microscopic C-QED structures we wish
to model for BB equilibrium complementarity.

In Fig. 7.4a & b a 3D cube unfolds into the 2D plane, aiding the
visualization of HD space. In Fig. 7.4c,d a 4D hypercube unfolds into 8
component 3D cubes as in 7.4b. If a 5D hypercube were unfolded the 8
cubes forming the 3D cross (7.4d) would be 4D hypercubes (tesseracts as
in Fig. 7.4c). The translucent cube in the center of 7.4d, called the central

cube, represents observed Euclidean reality, £,. This central cube is

surrounded by six adjacent cubes. The 8th cube, the satellite cube, is
placed arbitrarily on any adjacent cube. Carried to 12D the central cube
and 12D satellite causally separate as a ‘mirror image of a mirror image’
is separated from the initial object.

If this ‘reality transformation’ of HAM cosmology (Fig. 7.4) is
carried to a 12D superspace, 12D can be said to describe ‘eternity’
because 12D is the minimum number of dimensions to be causally free

of the virtual £5/M, complex HD ‘standing-wave’ present, M ,C, [35-

38]. This is commensurate with some type of dual Calabi-Yau 3-forms
which in the Wheeler-Feynman formalism can be simplistically written
(as adapted from Narlikar [39]) in unexpanded form as

N 1
F;imM4 = E[RiI;IC4 + Rtfd]\;C4 :| (72)

This 3-torus cosmological least-unit [40] singularity structure of the
advanced-retarded future-past standing-wave dynamics is a foundational
principle of the continuous-state anthropic multiverse.

The Big Bang can be obviated by invalidating Einstein-Friedmann
universes upon which it is based. The field equations of General
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Relativity (GR) allow for singularities, the existence of which has been
used to predict black holes and Big Bang inflationary origins of a
temporal universe; but both GR and quantum theory (QT) are known to
be incomplete. The Big Bang although highly successful cannot claim
logical consistency. This was the state of Newtonian mechanics before it
was superseded by quantum mechanics and GR. It is not possible for an
event to initialize inflation from an era of infinite entropy without
violating the law of conservation of energy. Therefore a scientific
justification for a Big Bang era is not possible [41,42]. Many other
inconsistencies with the Big Bang interpretation are passionately debated
in the literature [3]. The standard Big Bang model is founded on strong
observational data; prompting many to accept it unconditionally. While
the empirical data are correct; the interpretation relies on an incorrect
metaphysical basis. The crisis facing scientific epistemology has come
full circle to a similitude of Galileo's time when the logic of sound
philosophical deduction failed deduce natural law. Einstein's refinement
of Newtonian gravitation will be repeated for General Relativity (GR) by
post-quantum anthropic cosmology, requiring inflationary models of the
universe to be critically reevaluated. This chapter introduces a radical
new view of compactification dynamics for a Dirac vacuum hyper-
structure utilizing spin-spin coupling to build on the ‘tired-light’ model
developed by Vigier [34].

7.2 Origin of Redshift in Nonzero Restmass Photon Anisotropy in
Photon Propagation and the Vigier Tired-Light Hypothesis

The self-referential flavor of GR’s equivalence principle induced
conformal map between a curved Einstein-Riemannian 4-space and a
locally conformally flat Lorentzian spacetime manifold shelved the
propagation problem inherent in a 'Maxwellian ether' after the null
results of the Michelson-Morley experiment; but Einstein said relativity
did not compel us to exclude the possibility of an ether — namely
spacetime itself. Since GR endows space with physical qualities; “space
without ether is unthinkable” [43]. Photon anisotropy requires vacuum
zero point coupling, and its propagation can no longer be considered
independent of the Dirac vacuum [44]. The fluctuation of the vacuum
zero point field is consistent with the Sakharov-Puthoff model of
gravitation [45,46].
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Einstein, Schrodinger, and de Broglie have attested to the significance
of nonzero photon rest mass. Frequency dependent anisotropy results

from a putative 10~ g periodic nonzero photon restmass according to

E = hv—mc? [1—v2 /cz]_”2 [35]. (7.3)

Of critical importance to our utility of the Dirac vacuum is the
consequences non-zero photon mass, 7, #0 has for quantum

electrodynamics where it becomes possible to split the corresponding
EM spin 1 waves into transverse, J; = *1 and longitudinal J; =0 parts

[34,47-49] where the latter relates to a decoupled Yukawa action-at-a-
distance scalar potential that replaces the Coulomb field [34]. This field
of course vanishes when the mass of the photon is zero. This photon
polarization condition has also been noticed by Sundrum in relation to a

5D string vacuum where the 3™ polarization of m, # 0 adds an

additional degree of freedom allowing a form of vacuum
superconductivity [49].

The Wheeler-Feynman absorber theory of radiation [8] refined by
Cramer [7] and by Chu [9] is utilized for our refinement of the Vigier
Dirac vacuum conductivity model because the symmetry conditions of
the emitter-absorber transaction is logically consistent with both C-QED
requirements of HAM cosmology and our extension of the de Broglie,
Bohm, Vigier causal stochastic interpretation of quantum theory which
provides a vacuum model with the inherent physical existence of these
vacuum displacement currents. The dissipative mechanism is also related
to general relativity. The fluctuation in photon mass although tiny is
sufficient to create an oscillation in spacetime curvature which as we
shall see later creates a deficit angle in the parallel transport of vacuum
charge allowing the coupling and uncoupling process to operate, i.e.
according to general relativity and action and reaction occurs between

the g, field and particles moving in the Dirac medium characterized by

the energy momentum distribution 7, because

uv
1
Gy =Ry~ 8u R+ Mg, = 87G (T, + & Puc) (14)

meaning that photon propagation is modified by the g, medium and
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the g, medium is modified by photon propagation [50].

Dissipative redshift mechanisms have remained ad hoc curiosities
because of little empirical support and conflict with the apparent strident
success of the standard Big Bang model. Most physicists today believe
the photon is massless because a massive photon would destroy the
mathematics of gauge theories and would violate Einstein's theory of
special relativity because mass would go to infinity since u = c.

1
M=M,—————
J1=p°/c
However the existence of light pressure which has been known for a long
time [51] a function of irradiance 7 over ¢ ( p = I / ¢ for absorbed photons

(7.5)

and 21 /cfor reflected photons) suggests that photons carry linear
momentum and energy which can readily be calculated using Einstein's

mass energy relation, #v = mc” . The de Broglie wavelength relationship
for massive particles, taking the accepted value for R applied to the

Vigier mass, m, of the photon is:

_h
ayr
taking A =R ~10%®cm for the de Broglie wavelength, A of the photon
then m, = 2.2x 10 g which is the value for photon restmass

m (7.6)

obtained by a number of researchers [34,52]. Where R is the radial size
of the universe; and by the uncertainty relation this is the smallest
possible photon mass. Further m — Qonly if R — co. The de Broglie
hypothesis was verified by [53,54] for the wavelength of a material
particle. A photon mass of 10™% g is in total agreement with Vigier's
tired-light hypothesis [34].

From the redshift-distance relation, z = f{d) (for static or expanding
universe models) following [33] photons with restmass, m, interact with

vacuum particles of mass, m . with acceleration

dt =— . :
dt2 4 y[(%)z N y2 :|1/2 (7 7)

The momentum transfer per vacuum particle, m . is

J-dzy B 2400
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2 2 w
Jm. i Y i = -l (7.8)

t P ) 1/2
V() +7]
With ¢ the time, y the coordinate intersecting the path, @ . Producing a

‘tired-light’ redshift-distance law
Av_

-1, (7.9)
v

where k is determined by m, estimated to have a value of 10%g

[34,52,55], m, . which is currently unknown and may not be completely

relevant other than the putative fact that vacuum coupling occurs.
It is inherently obvious that the photon is annihilated when brought to
rest; therefore it is suggested that the photon has a rest mass with a half

life on the order of the Planck time of 10™* s, which would still preserve
gauge in the domain of the standard model of elementary particles and
allow for anisotropic vacuum zero point coupling of the photon which if
it also occurs in the limit of the Planck time can be a virtual interaction.

7.3 Weak-Field Gravitational Approach of a Finite Light-Pencil and
Derivation of the Gravitational Field of Radiation

For the linearized Weak-Field Approximation (WFA) approach [56]
assume m, = 0, is point-like and the usual notation ¢ = G = 1. Then for

Einstein's field equations:

e R, =(1/2)g,R=8xnT, and
o gy =1y +2h,
o 1, =diag(1,-1,—1,-1), and

2
. (hl.k ) =0 yield the linearized field equations:

. ) . 1 .
lek — 87Z'le, l//zk — _Enlkhll (710)
The mass of the photon proposed by Vigier [34] is derived here utilizing
the Tolman, Ehrenfest, Podolsky (TEP) [50] model of spacetime

curvature induced by a finite light pencil. The TEP equations are
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summarized below; and include FEinstein's weak field approximation
(WFA) applied to a mass-free radiation field. Accordingly the WPA is
linear, deviating only to first order in the Galilean case suggesting that
the model is local, i.e., describing spacetime curvature induced by the
light pencil in its immediate vicinity. The notation used is within the
context of classical GR theory.

Only the non-zero components of the energy momentum

tensor, 7, are those in energy density, p . Since the line element integral
diverges for an infinitely-long light pencil, (L,) and energy density, p,
the pencil length is taken to a finite value L , With p also finite. Then the

expression for the Galilean deviation yields an elementary function:
h, =06"h,, with for a h:=h for aL, traveling along the positive axis
of an orthogonal Lorentzian 3-sphere. The linearized WFA from [56] is:
v 1 14
[hﬂ —Eé'ﬂh}(x, V, X, t) =
(7.11)

o (7 ](, f 7,1 - r)df’ i

Which coupling the metric distribution of matter and energy taken
over all elements of spatial volume dxdydz for time r.

To determine the gravitational field of light the momentum energy
tensor of an electromagnetic radiation field is formulated in natural
coordinates and in Weyl’s form in this manner [57]

Tll=%(X2+Y2+ZZ)+%(a2+ﬂ2+yz) (7.12)

T’ = XY +af (7.13)
T =BZ+yY (7.14)
T44:%(X2+Y2+Zz)+%(a2+ﬂ2)/2) (7.15)

For pure electromagnetic radiation all other components of 7 vanish.
Here X, Y and Z; and «, ffand y are components of the electric and

magnetic field strength respectively at (XYZ).
Using the above WFA solution for the energy momentum tensor, 7' #V
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for incoherent electromagnetic radiation (polarized or nonpolarized) for
aLp parallel to the positive x-axis, in natural coordinates with constant

linear energy density, the only density components, p in (7.6) reduces to
T'=-p, T}=p, T'=-p, T =p,[56] (7.16)

where effects at the beam boundary are neglected. Substituting 7]1 =—p
into (7.2) gives

hf—%hzﬂm
r

R -Ln-0

2
h3—lh—0 (7.17)
3 2 :
s 1, clplav

dVv
B —hl =4 J' i
r
Solving hll —%h = 4J.[/)]l for h,uv gives
r

pldV
hll = h44 :_hm :_h41 = 4j[ ]r (7.18)

The values of & v 10 (7.18) fixes the form of the line element due to pure

electromagnetic radiation traveling along the X-axis of a system of
natural coordinates.

7.4 Gravitational Action of a Light Pencil

The gravitational field in the neighborhood of a finite L , With constant

linear energy density p passing along the x axis between a source at x =
0 and an absorber at x =1[7-9,56]; contributes to the radiation by
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4f [p]rdV =y = —hy = hy = h, =
(7.19)
[(l—x)2 +y° +zz}”2 +1—x
[xz +y? +22]“2 -X

Equation (7.19) describes the gravitational contribution only inL,

4plog

neglecting any contribution from the source or absorber [56] also any
internal conditions, vacuum zero point coupling, or other spin exchange
which also effect propagation.

Finally for the acceleration of a test particle towards the LP along the
negative y direction determined by a geodesic originating midway

between the two ends of the pencil, [56] arrive at the simple result in 4.4.
This is significant because the equivalency of the gravitational and

inertial mass of a Lp justifies the application of the de Broglie
relationship in (7.3) to the photon verifying the Vigier hypothesis of
m, = 10%g!

2
4y _ 2pl . (7.20)

2 172
at y[(l/2)2+y2}
The de Broglie relationship applied above in equation (7.3) determine the

Vigier mass, m, of 10 g . The important characteristic achieved is

that conservation of momentum is preserved because as expected the
acceleration is exactly twice that calculated from Newtonian theory by
taking the equivalence of gravitational and inertial mass!

7.5 Internal Motion Structure of the Photon

All these fifty years of conscious brooding have brought me no nearer
to the answer to the question, 'What are light quanta?’ Nowadays
every Tom, Dick and Harry thinks he knows it, but he is mistaken. ... I
consider it quite possible that physics cannot be based on the field
concept, i.e., on continuous structures. In that case, nothing remains
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of my entire castle in the air, gravitation theory included, [and of] the
rest of modern physics. - Albert Einstein [57]

According to Einstein rest mass results from external or internal
structural motion of a particle. Vigier has also discussed this extensively
in terms of the causal-stochastic interpretation of quantum theory [6].
Unlike Fermi materials that are localized in all spatial dimensions and
maintain a well-developed internal kinetic structure even when at rest,
photons immediately release their more open spin structure when
brought to rest and immediately dissipate their energy. For photons this
internal transformation oscillates. We postulate the photon rest mass

fluctuates harmonically in a manner like 0 <~10""g which signifies

according to E =mc” a change in energy from inward reflection and
interaction with the Dirac polarized vacuum to outward displacement
through space. We believe if this were not so the speed of light would be
infinite; and that this variance is key to the fine-tuning of each nested

Hubble sphere, H,,Hy,, Hy,...Hp, (see Chap. 13). Fluctuation in

mass-energy is not mysterious as it is generally known that inertial and
gravitational masses are an aspect of this movement. At the DESY
laboratory recent experimental results have shown that the photon has
extra layers of activity [58]. This is represented in Fig. 7.1.

In other words, the transformation of ‘matter’ into ‘energy’ is just a
change from one form of movement (inwardly, reflecting, to and fro)
into another form, e.g. outward displacement through space. The
possibility for objects of zero rest mass exists provided that they are
moving at the speed of light. For if rest mass is ‘inner’ movement,
taking place even when an object is visibly at rest, it follows that
something without ‘rest mass’ has no such inner movement, and all
its movement is outward, in the sense that it is involved in
displacement through space. So light does not have the possibility of
being ‘at rest’ since it does not possess any such inner movements
[59].

This does not preclude a massive photon, only points out the difference
in structure between Bosons and Fermions. It has been suggested that the
definition of restmass be refined [60] or perhaps some sort of a photon
‘lifetime’ related to frequency could be considered.
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7.6 Introduction to Spin Exchange Compactification Dynamics

Photon mass anisotropy is a major requirement of the model. Our C-
QED BB theory is based on the fundamental premise that the energetic
interplay of mass, inertia, gravitation and spacetime topology is based on
a unified symmetry of internal spin-spin coupling and spin exchange
compactification with a ‘super quantum potential’ ultimately being the
action and control principle. Spin exchange symmetry through the
interplay of a unique topological package orders compactification
providing a template from which superstring or twistor theory could be
clarified. One purpose of compactification dynamics is to allow the 3-
sphere of temporal reality to stochastically 'surf on the superstructure of
HD eternity creating our virtual reality and the perceived arrow of time
allowing nonlocal interactions not possible in a Newtonian absolute
space or completely described by Copenhagen quantum theory. Stated
another way, the domain of quantum uncertainty stochastically separates
the classical regime from the unitary regime. This allows the subspace of
temporal reality to surf as it were on the face of eternity.

Scale-Invariant Hierarchical Domains of Anthropic Cosmology
R HYPERPLANE OF THE MULTIVERSE R

: 2
L ]2_';5 - Domain of Absolute Space - _i‘

;3 1 10—B-Wheeler Geon or 'Ocean of Unitary Light' - |10 (11
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Figure 7.6 Conceptualization of the covariant scale-invariant hierarchical
structure and function of HAM dimensionality from zero to 12D. For application
to the arrow of time see Chap. 5.
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Considering the structural-phenomenology of the array of least
cosmological units tiling the spacetime backcloth to be BB cavities, an
inherent inertial force in the hysteresis loop of the continuous-state
compactification dynamics is the determinant of the perceived arrow of
time. This pertains to the photon and quadrupole photon-graviton
complex and the HD ‘ocean of unitary light’ it originates in, structure not
observed when enfolded in HD reality.

QUADRUPOLE-DIPOLE PHOTON-GRAVITON COMPLEX
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Figure 7.7 Conceptualized view of the HD quadrupole photon-graviton complex
for quadrupole < dipole interactions as elements of the unitary field and the

event horizon of the Minkowski spacetime leading lightcone singularity and
inherent arrow of time for an Earth observer. Compare Fig. 7.11.

The localized appearance of compactification has been interpreted as
a structure fixed in an early Big Bang era, but spin-exchange delocalizes
compactification in a rich dynamic HD hyperstructure of continuous
spacetime symmetry transformation of constant N-Dimensional collapse
to the 3-sphere of Minkowski space for the reality of the observer. If we
apply Mach’s principle'” [61,62] to the perspective of HAM cosmology
we consider the inertial force and Einstein’s equivalence principle to be
the same and can be applied as a quantum space density of space waves

! Local physical laws are determined by the large-scale structure of the universe.
? “inertia originates in a kind of interaction between bodies” - Einstein [61].
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combined from all particles in the universe to every space point:

2
N
Mach density oc me* = hf o Z{q)” } [62]. (7.21)

1 n

The continuous-state compactification process contains a central inherent
hysteresis loop that entails an inertial drag; the oscillating boundary
conditions of which determine the speed of light, c¢. This is its fine tuning
(See Chap. 13) and the reason ¢ = c and is not infinite. The continuous-
state acceleration parameters of which balances the gravitational
potential which along with the Stoney modulated Planck’s constant,

h+T, (Chap. 4) and the SUSY modulated cosmological constant,

A together balance dark energy and the minute oscillation of the
curvature of spacetime, which as shown in Chap. 5 orders the arrow of
time. This form of inertial drag is compatible with the Sakharov-Puthoff
model of gravitational theory [45,46,63,64] which are compatible with a
Dirac ether model.

Spacetime is quantized as a discontinuous Planck scale raster
determined by the fundamental constants ¢, G and 4. This comprises a
basic unit of the Dirac polarized vacuum with the properties like a
rotating microcosmic Klein bottle with properties like a Planck scale
black hole. The Planck constant 4 is a product of the uncertainty

principle; a complement of the Planck length, / , and Planck time, 7,

comprising the virtual event horizon of nonlocality. See Chaps. 9 and 11.

Compactification appears as localized scalar potentials to standard
quantum measurement, but nonlocally, in the Wheeler-Feynman-Cramer-
HAM model [7-9,12], are a continuous transformation of QED or SED
hyperdimensional mirror symmetry Calabi-Yau 3-tori cavities in
blackbody equilibrium. Delocalized compactification dynamics produce
a periodic mass equivalency by oscillations of the gravitational potential
(GP) providing the action principle for absorption and emission (see
section 7). Theoretical feasibility of Planck scale black holes has long
been demonstrated [65-67]. Thus the CMBR could be considered a form
of Hawking radiation [66-68] from the hypertiling of covariant polarized
Dirac sea microcavities. Planck scale black hole microcavities have been
criticized as unphysically hot, but this would not be the case in
continuous-state cosmology because the inherent spin exchange SUSY
breaking mechanism makes any heat buildup impossible because of the
constant roiling of the energy in the hysteresis looping.
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The HAM is modeled as a type of dynamically transforming
hyperdimensional Klein bottle, topologically representative of Kant's
antinomy of an open/closed spacetime [69] with near-field far-field
photon mass anisotropy leap-frog conditions; the hypergeometry of
which translates in a metric of co-moving Birkhoff spheres [70] where

R =c is preserved through all levels of scale [71,72]. This is part of the
continuous-state future-past advanced-retarded dimensional reduction
standing-wave spin-exchange compactification process. Taking the
Hubble sphere as the arbitrary radius of the temporally finite observable
universe, the Gravitational Potential is opposed within the 3-sphere, not
by inflation but by a nonlocal equivalence to the Gravitational Potential,
i.e dark energy of the bulk of the multiverse [12] which appears in the
large scale as Einstein’s cosmological constant, A and in the small scale

as the new string tension, 7; modulated Planck constant, X . See Chap. 4.

Both the cavity-QED CMBR-emission and Redshift-absorption arise
from an 'electromotive torque', an inertia in the hysteresis loop of the
temporal-eternal antinomy of the continuous state process that arises as
the stochastic background wake of photon-graviton propagation
[12,35,36]. This is the ontological flux of the unitary field; and the
source of Mach’s principle. The unified field exchange mediator in this
model has been dubbed the noeon [12,35,36]. The exchange is performed
by topological switching [73] and therefore is an energyless ontological
process. Wheeler said ‘charge is topology’. This process is where this
‘virtual charge’ comes from. Its quote-unquote ‘force’ arises in the
variance of the curvature of the topology, during the continuous-state, i.e.
it is a force of coherence which is the great attractor of the anthropic
principle guiding evolution, a super quantum potential, as described by
the fundamental noetic equation, F(y, = E/R, see Chap. 4. As introduced
below we relate the Gravitational Potential equivalent acceleration of the
continuous-state translation of these co-moving topologies of higher and
lower fluctuating flat-curved spacetime dimensions as fundamentally
equivalent to a Planck scale black body exciplex hypersurface [44].

7.7 Blackbody Exciplex Radiation - Cosmological Constraints

Employing to the tensor field equations of Einstein’s general relativity,
G, +Ag,, :(87[G/ c4)T o especially for the Schwarzchild line
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element,

2
4 = _(1 _%] d’ +1;’1;M/+ r*(d0” +sin” 0d4*). (1.22)
r - r

a gravitational interaction between a domain wall and a black hole might
be valid when the symmetry breaking scale of the scalar field is near the
Planck scale, but the assumption is the effects of gravity can be ignored
near the black hole horizon and we would essentially ignore any
consideration of Planck scale black bodies, The boundary conditions of a
black body cavity radiates at every possible frequency and is dependent
only on the temperature of the walls of the cavity. In thermodynamic
equilibrium the amount of energy,U(v) depends only on temperature

and is independent of the material of the walls or shape of the container.
The crux of the matter is that the radiation field and boundary conditions
behaves like a collection of simple harmonic oscillators that can
arbitrarily be chosen to have a set of boundary conditions of dimension L
[40,74] which is repeated periodically through spacetime with spherical
symmetry in all directions. These boundary conditions will yield the
same equilibrium radiation as any other boundary conditions, and with
this result no walls are actually required because the walls
thermodynamically only serve in the conservation of energy [59];
allowing the putative feasibility of our C-QED exciplex model for BB
CMBR/redshift equilibrium to be compatible with natural law. This
seems to relate somehow to Birkhoff’s theorem [70] for the gravitational
potential in a spherical universe (the Einstein-Hubble 3-sphere); it seems
to be this theorem that allows the ‘container’ and its walls to be
essentially irrelevant especially in terms of the symmetry of the covariant
scale invariance. Perhaps it may be better said as a nothing-everything
configuration of infinite pofentia. This is the background setting with
parameters providing delicate balanced equilibrium conditions. It would
appear that emissions is the simpler of the two conditions — an internal or
external ‘bump or hole’ (Chap. 6; Fig. 7.13) coupling-uncoupling allows
a boundary condition change facilitating emission. Dirac hole theory and
Bohr-Summerfield conditions may have some relevance. In any case this
is all governed by the boundary conditions described by noetic field
equation, Fy = E/R as illustrated in Fig. 7.7.

Defining the observable universe as an Einstein 3-sphere, any
spherical distribution of matter of arbitrary size (according to the general
theorem developed by Birkhoff [70]) maintains a uniform contribution of
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the GP with any particle in the volume. Metaphorically the Wheeler-
Feynman-Cramer-HAM model [7,8] defines the radius of the universe, R
in terms of a co-moving Hubble sphere with the topology of a hyper-
Klein bottle (dual mirror symmetry Calabi-Yau 3-tori). This relation
maintains itself through all levels of scale. Therefore Birkhoff’s theorem
[70] can apply hyperdimensionally to all matter in the multiverse. This
can explain the origin of the cosmological constant [75], why space
appears universally flat and why 3-sphere dark matter is not required to
explain galactic rotation since in HAM cosmology [12], it is instead
balanced by a multiversal dark energy from the ‘infinite number of
causally separated nested Hubble spheres.

This arbitrary cavity putatively modeling the structure of the universe,
as drawn from current astrophysical data, is generally accepted to be a
perfect BB radiator of 2.735° K. Einstein introduced the cosmological
constant to balance the GP in a static universe. Which he then retracted
when Hubble discovered what was erroneously thought to be a Doppler
recessional redshift, which Einstein apparently thought obviated the need
for a cosmological constant. Further Einstein postulated the existence of
singularities derived from the field equations of general relativity; from
which Friedman suggested that the universe itself originated in a
temporal singularity giving rise to the Big Bang model of recent history.

It turns out there is a temporal singularity but it relates to continuous-
state parameters of string tension and recession of the advanced mode of
the Planck constant as it recedes into the past from the stationary locus of
the eternal present [10]. It has been shown in [55] that redshift is intrinsic
to photon mass anisotropy; suggesting that recession is an observational
illusion of ‘tired light’ rather than a physically real Doppler recessional
velocity indicative of a Big Bang effect.

Let us assume that photons of rest mass, m, interact with the vacuum
particle, having mass m,. There is, along the interaction path, w, a
transfer of energy and momentum from the traveling photon to the
vacuum particles which gives the vacuum particles a motion toward
the trajectory (a pinch effect). The loss of photon energy and of
photon momentum can be computed...The effect has a perfect
geometrical symmetry, being in essence the result of an interaction
between a photon along its trajectory with a strictly symmetrical
potential. The redshift-distance law is obviously a ‘tired-light’ [33].
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7.8 Blackbody Microcavity-QED Constraints

Specialized Dirac vacuum C-QED boundary conditions are taken to
represent the walls of Birkhoff black body — black hole microcavities
comprised of a tiled stochastic hyperstructure of Planck scale, Sy phase
cells with the lower limit of dimensional size determined by the
Heisenberg uncertainty principle with the cavity volume defined by

0x0yozotép op,0op, = |h|3 and the energy for each coordinate
defined by ZS OE, 6t~ h [44]. But now we know from string theory

that the string tension factor (Chap. 4) modulates the size of the cavity.
During the continuous cycles of dimensional reduction the energy, E is
parallel transported by an energyless Topological Switching® of higher to

lower dimensionality, D — (5Ex§t) without distorting the smoothness of

perceived macroscopic realism because of the standing wave spin
exchange process. Although in HAM reality the Planck backcloth is a
11(12)D hypertiling of topologically comoving hyperstructures, not a
rigid tiling of 3D cubes with primal fixed compactification as in Big
Bang theory.

7.9 CMBR Energy Damping by Vacuum Conductivity

Planck’s radiation law for a harmonic oscillator is energy per unit time
per unit volume. An order of magnitude calculation for the energy of a
single transverse CMBR cavity wave mode for the energy density is

w=YeE*+ Y 1,B* ~ g,E*. According to Lehnert & Roy [21]
energy, £ = E (r — cot) . exp(—%RO'r) where R is radius of the
universe and 7 is direction of propagation. This implies that the energy

density has an e-folding decay length, L =1/ro where o=

decay

* Topological Switching refers to the optical illusion occurring when fixating on
a face of a Necker cubes where a background vertex switches to a foreground
vertex; here utilized as a metaphor of how parameters of a higher dimensional
topology may interplay harmonically by parallel transport into lower
dimensional structures.
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conductivity of the vacuum because the conductivity is extremely small.
The corresponding energy decay time (damping time for £ to decay from

original value) would be ¢, =L, /c=1/Roc=absorption time of

decay — decay
the ‘tired light’ redshift absorption effect [21]. This applies to all waves
where R is radius of universe.

Lakes found an interesting way to measure photon mass using a form
of Cavendish balance [76]. See Fig. 7.8 below. His experimental design

evaluated the product of photon mass squared, m; and the energy
density of the ambient cosmic magnetic vector potential, 4 not the usual
measurement of the magnetic field. His apparatus is more sensitive than
in other experiments because it measures large-scale cosmic magnetic
fields associated with huge vector potentials [76].
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Figure 7.8 An electric current in a toroid produces a dipole field which
interacts with the ambient vector potential producing a torque on the toroid
which varies with the Earth’s rotation. Fig. redrawn from [76].
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Perhaps laser trapping techniques could be utilized to enhance the
energy baseline and improve the accuracy by several orders of
magnitude. Lake states: “nonzero photon mass would give rise to a
wavelength dependence of the speed of light in free space, the possibility
of longitudinal electromagnetic waves, a leakage of static electric signals
into conductive enclosures, and a more rapid falloff ... of magnetic
dipole fields with distance than the usual inverse cube dependence” [76].
We have noticed a naturally occurring case of ‘leakage of static electric
fields’. We have been told numerous times by automotive and marine
battery distributors over the years that they cannot store them on the floor
of they are discharged and damaged quickly.

We postulate an 'exciplex' C-QED black body tiling of the Dirac
polarized vacuum such that redshift and CMBR are absorption-emission
equilibrium conditions. The functionality of this model is facilitated by
the Vigier Causal Interpretation of quantum theory and extended
electromagnetic theory described by the Proca equation which includes
photon mass. “The conventional form of Maxwell’s equations in the
vacuum, with a vanishing electric field divergence, leads to the vanishing
parameters spin, rest mass and longitudinal magnetic field of the
individual photon. With a nonzero photon mass such divergence in the
vacuum state, and with the requirement of Lorentz invariance, all these
parameters become nonzero. For the phase and group velocities of a
photon wave packet still to remain close to the experimental value of the
velocity of light, and for the spin to have its experimentally determined
value, the rest mass and the longitudinal magnetic field component then
must become very small but nonzero. Thus the rest mass of the photon
does not have to be included ad hoc and occurs from the beginning in the
basic Maxwell-Proca field equations [17], but comes out from the
nonzero electric field divergence. This is one of the results of my revised
quantum electrodynamic theory” [15,16,21,77-79].

7.10 Possible Black Hole Considerations for Discussion

Any number of bosons may cohere in a phase cell while Fermions must
have energy to occupy the same domain because of the Pauli exclusion
principle and therefore must be degenerate in black holes. These Planck
volumes considered as the boundary conditions of the cavity ground
state, cohere stochastically to embody any required energy configuration.
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The general expression for BB radiation derived by Planck takes the
form:

M =2xhc*2”* (e’””” )_1 (7.23)

where M j (T ) is spectral emittance, and & is the Boltzmann constant.

Hawking found a similar relationship for the hypersurface of a black hole
[66,67]. The topology of the Planck backcloth has been considered to be
a latticework of micro black holes by some researchers; but perhaps a
better postulate would be a backcloth tiling that is a form of mirror
symmetry Calabi-Yau Wheeler wormhole dual 3-forms. The best indicia

for such a scenario is the Dirac 360" —720" spinor rotation of the
electron; it appears such a scenario could only occur in a topology with
some form of Klein-bottle hyperstructure. The thermodynamic

relationship between the area of a black hole and entropy Eg.,,p0 =

(ZArea/l67z)% = (Z:M2 )% and emittivity [66-68,80,81] found to

tired

occur at the hyperstructure surface of a black hole is putatively
developed here as one possible example for similar emittivity for CMBR
black body emission intrinsic to the C-QED features of spacetime

topology.

7.11 Size Temperature Relationship of Kerr Black Holes

Bekenstein, [80] suggested a relationship between the thermodynamics
of heat flow and the surface temperature of a BH, which led Hawking,
1974a to the finding that all BH's can radiate energy in BB equilibrium
because the entropy of a black hole, Sy, is related to the surface area, 4 of
its event horizon, where k£ is Boltzmann's constant,

S,, =M?*2x{kcG /(h/27)][74]. This leads to the expression for the
surface temperature of a black hole:

T(°K)=(h/27x)D/[32xhM (M —1/20Q°)/ M +D]  (7.24)
where D=(M*—-Q* -’/ M?*)"*, Q = charge, and L = momentum

[74]. This shows that the BB temperature of a BH is the inverse of its
mass, which for a typical Kerr BH represents a temperature of one

°K for a BH a little larger than the moon or for each 10% g
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Accordingly the Beckenstein - Hawking relationship, while a stellar
mass BH has the expected fractional degree temperature, the predicted
temperature for microcavity Planck scale BH would be about

1.9x10°' ° K. Therefore the additional physics of the Wheeler-Feynman-
Cramer-HAM spin exchange dynamics must be added to account for the
difference in the compressed geometry of a black hole having a fixed
internal singularity structure with a lifetime of billions of years and a
Planck scale black hole with an open singularity that [12,44] by rotating
at the speed of light, ¢ with a Planck time lifetime of 10™* sec and
therefore able to dissipate this heat if its theoretical prediction were
otherwise true.

So while a micro-BH might be considered to have a temperature of
billions of degrees Kelvin if the nature of its internal singularity and total
entropy is derived through the predictions of GR and Big Bang
cosmology; because according to GR a singularity occupies no volume
and has infinite energy density. But GR breaks down and is known to be
incomplete at the quantum level; requiring new physics to describe
spacetime quantization. Further, although Einstein said 'spacetime is the
ether' [43] radiation was still considered to be independent of the
vacuum, which is now known not to be the case [55].

7.12 Temperature Relationship of Dirac QED Cavity 'Black Holes'

In the transition from the Newtonian Euclidean continuum to quantum
theory, what still remains to be properly addressed is the ultimate nature
of a discrete point. The infinite density Einstein singularity is still too
classically rooted. In terms of the Wheeler-Feynman-Cramer-Chu-HAM
model the energy density is delocalized in terms of the equivalent GP of
compactification dynamics. Planck scale black body cavities are
topologically open nonlocally. They spin exchange entropy through a
continuous flux of energy; and are not scalar compactified singularities
that originated in a Big Bang, but continuous-state transforms
accelerating toward an open propagating ground that is never reached
nonlocally as if swimming upstream with the same velocity as the flow
so that the swimmers relative position is in stasis relative to a point on
the shore. The inertia inherent in this dynamic results in the intrinsic

2.75° K CMBR. This is a reality of conformal scale-invariance, Chap. 4.
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-unit exciplex C-QED backcloth able to accommodate any

geometry and any transform by topological switching. Fig. adapted from [73].

Figure 7.9 Least
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7.13 Spin Exchange Parameters of Spacetime-Photon Coupling

Starting with the Hawking radiation modification of the Planck BB
relationship as applied to BH surface dynamics, the requirement for
application to a quantum BB C-QED cavity generally defined as the

h

phase space of *in (7.25) is the addition of spin exchange parameters,

c

where
z°z,
N|P/P| =\h| C, . (7.25)
> NIR/E =] s cC,

N is the complex sum of Planck hyperunits comprising one BB C-QED
microcavity. Spin dynamics can be readily described using the density
matrix formalism. Spin states are represented as linear combinations
ofaxand [ states corresponding to the spin eigenvalues; and can be
used in terms of the wave function to determine the value of spin
characteristics Q.

2 * *
Q = Scl Qaa +SCISCZ aff +SCIS52Qﬁ'a + SCZ Qﬁ'ﬁ’
Scl i S:1Sc2 (7.26)
p = * 2
SclSCZ ScZ

The density matrix p is made up of the spin coupling coefficients
S,andS_,. The diagonal elements correspond to real local spin

orientations, and the non-diagonal elements correspond to complex
quantities representing spin projection on planes perpendicular to axes of
quantization. For the purposes of discussion any arbitrary axis may be
chosen as an axis of quantization; but in the spin exchange process the
geometry of the complex topology of the Argand plane transforms from
real to complex in the retiling of compactification dynamics. The
variance in the diagonal elements effects the longitudinal spin
polarization along the axis of quantization; and the non-diagonal
variances effect transverse spin polarizations. It is the phase of the
elements that determine the angle of spin coupling with each dimensional
axis. This relates CMBR emission/absorption to the cycle of torque
moments.

The mass equivalent inertial properties comprising the linear and
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angular momentum components of spin exchanged in the nonlocal
continuous compactification structure allow the Dirac vacuum to
maintain perfect BB equilibrium inside the scale invariant Hubble
Birkhoff sphere.

7.14 Spontaneous CMBR Emission by Spacetime Cavity-QED

This preliminary model for continuous spontaneous emission of
STCMBR directly from C-QED dynamics of the stochastic properties of
the Dirac sea, obviates CMBR origin as the relic of an initial state Big
Bang cosmology as the standard model has predicted. In this model we
make one speculative new assumption that is not based on the published
body of empirical data for C-QED. Spontaneous emission by atomic
coupling to vacuum zero-point fluctuations of the Dirac sea is already an
integral part of C-QED both in the laboratory and theory; here we
postulate that a similar process can occur in free space. In classical
electrodynamics the vacuum has no fluctuation; by contrast quantum
radiation can be viewed as partly due to emission stimulated by vacuum
zero-point fluctuations.

The literature on C-QED is rich in descriptions of the nature of
spontaneous emission of radiation by atoms in a cavity [82-84]. We
begin development by choosing, for historical reasons, the upper limit of
the number of atoms in the vacuum of space to the figure of one atom per
cubic centimeter as derived by Eddington, [85]. This figure could be
considered arbitrary, but for our purposes it is sufficient to note that there
are sufficient free atomic particles moving in space for spontaneous C-
QED CMBR emission.

Charged particles are coupled to the electromagnetic radiation field at
a fundamental level. Even in a vacuum, an atom is perturbed by the
zero-point field, and this coupling is responsible for some basic
phenomena such as the Lamb shift and spontaneous radiative decay
[86].

Recent developments in C-QED have included descriptions of
emission by Rydberg atoms in microwave cavities that include optical
frequencies [87-95]. The Rydberg formula for atomic spectra is related to
the binding energy of an electron by:
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R= ,uozme4c3 /81 (7.27)
where 44, 1s the magnetic permeability which is the ratio of the magnetic

flux density, B of an atom to an external field strength, H.

M =B/ H which is also related to the permeability of free space, 1,
the Coulomb constant £ and the magnetic constant £, by

/k 1 g
c= |—=——==3x10"m/s (7.28)
km \//Jo/go

where &, is the vacuum permittivity of free space; m and e are mass and

charge of an electron respectively, ¢ the speed of light and # Planck’s
constant. In the non-perturbative regime strength of the dipole coupling
is larger than the dissipation rate and quantum mechanical effects have
been shown to include multi-photon resonance, frequency shifts and
atomic two state behavior at vacuum Rabi resonance, the latter of which
will be of most interest in our discussion [89].

4D
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Figure 7.10 a) A CMBR photon emission from the Planck C-QED backcloth
exciplex torque modes of the future-past compactification cycle. b) In HAM
cosmology Euclidean space is a subspace of complex HD space (The reverse of
Big Bang theory); such that each 3(4)D scale invariant ‘cell’ is covered by the
hyper-geon of the unified field and it’s associated action. c¢) Illustration of
continuous D reduction; Not observable from a Euclidean orientation because it

is imbedded in complex space (iC 4) .

Spontaneous emission requires only a single quantum so the internal
state of the atom-vacuum coupled cavity system may be described by the
simple quantum basis.
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[0)[=):10)[+):[)]-) (7.29)

where |O> and|1> are the Fock photon states and|—> and |+> are two

states of the Rabi/Rydberg atom. Momentum operators x(p) and y(p)
relate center of mass and atom ground state | —> dynamics where a master
equation can describe the two-state atom interacting with the mode of the

vacuum cavity momentum distribution after spontaneous emission and
the emission spectra [89,96].

p=(1/in) H,p|+K(2apa-aap- pa)+

(7.30)
(7,/2)(26 - po, —6,.6_p—pc.c_)

where the a’s are the boson creation and annihilation operators and the
o ’s the raising and lowering operators for the atom [89].
We assume that the atom acts classically as a free wave-packet where

P, (t) describes the internal state of the system which can be described
by

Pun(0) = WO DO+ B D) E O], (7:31)
with
| (0)=20)|1]0)+ ¥(0)|0)]+). (7:32)
where
dx )
e —(k+im,))x+g cos(Qt+d)y, (7.33)
and
dy .
E:—(y, /2++m)0)y—g cos(Q + @)x. (7.34)

In addition to the atoms classical motions as a free wave-packet, the
vacuum coupled system when excited, has two harmonic potentials
related to the atoms motion and spontaneous emission process as in the
following from Carmichael [89].

= (U ()] +11)]) 739
)= (12) (o)) -[1)]) 730
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Vacuum Rabi atomic orbital splitting is the normal mode splitting of the
coupled harmonic oscillators ; one mode describing the atomic dipole
and the other the cavity field mode. This system of coupled harmonic
oscillation is extremely versatile and can be applied to describe Dirac
vacuum cavity QED emission of the CMBR when driven by the vacuum
quantum mechanical stochastic field. Our application to the CMBR is
based on the work of Agarwal [83] and Carmichael [89] on the nature of
stochastic driving fields in C-QED.
Starting with the Hamiltonian for a coupled harmonic oscillator

H(t) :%(pj +pé)+%a)§ (qf1 +qé)+2w0gcos(Qt+¢)quc, (7.37)

where ¢q,,9.,p,, P are the coordinates and momenta of the one

dimensional oscillator ; with the subscripts 4 and C referring to atomic
dipole and cavity modes respectively of the Rabi/Rydberg atom in free
space. The oscillator coupling is modulated by the Doppler frequency Q2
with phase ¢ modulating the dipole coupling constant for atomic

motion ; the equations of which take the form of equations (7.12) [89].
This has been a non-perturbative formalism much simpler to interpret
than a QED perturbative expansion deemed sufficient for this stage of
development.

7.15 Possibility of Blackbody Emission from Continuous Spacetime
Compactification

It is also suggested that further development of the C-QED model of
CMBR emission could be extended to include spontaneous emission
from the continuous dimensional reduction process of compactification.
This would follow from modeling spacetime cavity dynamics in a
manner similar to that in atomic theory for Bohr orbitals. As is well
known photon emission results from electromagnetic dipole oscillations
in boundary transitions of atomic Bohr orbitals. Bohr’s quantization of
atomic energy levels is applied to the topology of Spacetime C-QED
boundary conditions in accordance with equation (7.1) where spacetime

QED cavities of energy, £, undergo continuous harmonic transition to a

higher state, £, (> EiH) (redshift-absorption mode) or to a lower state
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E, (< E, ) (CMBR-emission)  according to  the  relation

hv=E,—E, =E, —E,. Thus we postulate that boundary conditions

inherent in continuous standing-wave spacetime spin exchange cavity
compactification dynamics of vacuum topology also satisfy the
requirements for photon emission. In metaphorical terms, periodic phases
or modes in the continuous spacetime transformation occur where future-
past exciplex’ states act as torque moments of CMBR/Redshift BB
emission/absorption equilibrium.

In reviewing atomic theory Bohm, [59] states:

Inside an atom, in a state of definite energy, the wave function is large
only in a toroidal region surrounding the radius predicted by the Bohr
orbit for that energy level. Of course the toroid is not sharply
bounded, but ¥ reaches maximum in this region and rapidly

becomes negligible outside it. The next Bohr orbit would appear the
same but would have a larger radius confining ¥ and propagated

with wave vector k = p/h with the probability of finding a particle

at a given region proportional to|l,1/|2 :‘f(x,y,z)‘z. Since f s

uniform in value over the toroid it is highly probable to find the
particle where the Bohr orbit says it should be [59].

* An exciplex (a form of excimer - short for excited dimer), usually chemistry
nomenclature, used to describe an excited, transient, combined state, of two
different atomic species (like XeCl) that dissociate back into the constituent
atoms rather than reversion to some ground state after photon emission.
An excimer is a short-lived dimeric or heterodimeric molecule formed from two
species, at least one of which is in an electronic excited state. Excimers are often
diatomic and are formed between two atoms or molecules that would not bond if
both were in the ground state. The lifetime of an excimer is very short, on the
order of nanoseconds. Binding of a larger number of excited atoms
form Rydberg matter clusters, the lifetime of which can exceed many seconds.
An exciplex is an electronically excited complex of definite stoichiometry, ‘non-
bonding’ in the ground state. For example, a complex formed by the interaction
of an excited molecular entity with a ground state counterpart of a different
structure. When it hits ground the photon emitted is a Quasiparticle soliton.
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Figure 7.11 Geometric model for a spacetime C-QED black body Exciplex for
red-shift-CMBR absorption-emission equilibrium dynamics.

The general equations for a putative spacetime exciplex are:
G+G =7 Z+m X

emission

X —m, —" 7" or G (7.38)

X*+my -7 or G

where G is the ZPF ground, Z black body cavity excited states and X the
spacetime C-QED exciplex coupling. The numerous configurations plus
the large variety of photon frequencies absorbed allow for a full black
body absorption-emission equilibrium spectrum. We believe the
spacetime exciplex model also has sufficient parameters to allow for the
spontaneous emission of protons by a process similar to the photoelectric
effect but from spacetime C-QED spallation rather than from metallic
surfaces.

A torus is generated by rotating a circle about an extended line in its
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plane where the circles become a continuous ring. According to the
2
equation for a torus, [(\/x2 + y2 ) —R} +z2 =77 , where r is the radius

of the rotating circle and R is the distance between the center of the circle
and the axis of rotation. The volume of the torus is27°Rr*and the

surface area is47°Rr, in the above Cartesian formula the z axis is the

axis of rotation.

Electron charged particle spherical domains fill the toroidal volume of
the atomic orbit by their wave motion. If a photon of specific quanta is
emitted while an electron is resident in an upper more excited Bohr orbit,
the radius of the orbit drops back down to the next lower energy level
decreasing the volume of the torus in the emission process.

We suggest that these toroidal orbital domains have properties similar
to QED cavities and apply this structure to topological switching during
dimensional reduction in the continuous state universe (HAM) model
[12,35]. To summarize pertinent aspects of HAM cosmology:

e Compactification did not occur immediately after a big bang
singularity, but is a continuous process of dimensional reduction by
topological switching in view of the Wheeler-Feynman absorber
model where the present is continuously recreated out of the future-
past. Singularities in the HAM are not point like, but dynamic
wormhole like objects able to translate extension, time and energy.

e The higher or compactified dimensions are not a subspace of our
Minkowski 3(4)D reality, but our reality is a subspace of a higher
12D multiverse of three 3(4)D Minkowski spacetime packages.

During the spin-exchange process of dimensional reduction by
topological switching two things pertinent to the discussion at hand:

e There is a transmutation of dimensional form from extension to time
to energy ; in a sense like squeezing out a sponge as the current
Minkowski spacetime package recedes into the past down to the
Planck scale; or like an accordion in terms of the future-past
recreating the present.

e A tension in this process (string tension, 7, in superstring theory)
allows only specific loci or pathways to the dimensional reduction
process during creation of the transient Planck scale domain. Even
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though there are discrete aspects to this process it appears continuous
from the macroscopic level (like the film of a movie); the
dynamics of which are like a harmonic oscillator.

With the brief outline of HAM parameters in mind, the theory
proposes that at specific modes in the periodicity of the Planck scale
pinch effect, cavities of specific volume reminiscent of Bohr toroidal
atomic orbits occur. It is proposed rather speculatively at present that
these cavities, when energized by stochastically driven modes in the
Dirac ether or during the forque moment of excess energy during the
continuous compactification process, or a combination of the two as in
standard C-QED theory of Rabi/Rydberg spontaneous emission,
microwave photons of the CMBR type could be emitted spontaneously
from the vacuum during exciplex torque moments. This obviously
suggests that Bohr atomic orbital state reduction is not the only process
of photon emission; (or spacetime modes are more fundamental) but that
the process is also possible within toroidal boundary conditions in
spacetime itself when in a phase mode acting like an atomic volume. A
conceptualization of a Planck scale cavity during photon emission is
represented in figure 7.1¢ with nine dimensions suppressed.

7.16 New Background Conditions of the Dirac Vacuum

If one assumes in conjunction with the de Broglie-Bohm-Vigier Causal
Stochastic Interpretation (CSI) of quantum theory [4,6,22,97] that de
Broglie matter-waves describe a wave-particle duality built up with real
extended space structures with internal oscillations of particle-like spin,
it is possible to justify Bohr’s physical assumptions and predict new
properties of a real Dirac covariant polarized vacuum [6,13].

Bohr’s major contribution to modern physics was the model of
photon emission-absorption in Hydrogen in terms of random energy
jumps between stable quantum states and atomic nuclei. This discovery
was one of the starting points for the Copenhagen Interpretation of
quantum theory. We suggest this structural-phenomenology by general
covariance applies equally as well to the symmetry conditions of the
Dirac vacuum backcloth also; but as one knows the purely random
description of quantum jumps suggested by Bohr is obviated by the CSI
of quantum mechanics [4,6,22,98] suggesting this interaction is piloted.
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We feel the CSI interpretation is required for our exciplex model to work
because it is the internal motion of a massive photon that enables
coupling to the Dirac vacuum.

1

Figure 7.12 a) 2D simplistic view of 3D Dirac rotation map. b) 2D rendition of
4D view of Dirac hyperspherical rotation for raising and lowering the
topological annihilation-creation vectors.

Some experimental evidence has been found to support this view
[98,99] showing the possibility that the interaction of these extended
structures in space involve real physical vacuum couplings by resonance
with the subquantum Dirac ether. Because of photon mass the CSI
model, any causal description implies that for photons carrying energy
and momentum one must add to the restoring force of the harmonic
oscillator an additional radiation (decelerating) resistance derived from
the EM (force) field of the emitted photon by the action-equal-reaction
law. Kowalski has shown that emission and absorption between atomic
states take place within a time interval equal to one period of the emitted
or absorbed photon wave. The corresponding transition time corresponds
to the time required to travel one full orbit around the nucleus. Individual
photons are extended spacetime structures containing two opposite point-
like charges rotating at a velocity near ¢, at the opposite sides of a

rotating diameter with a mass, m, =10"g and with an internal

oscillation E =mc® =hv. Thus a new causal description implies the
addition of a new component to the Coulomb force acting randomly and
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may be related to quantum fluctuations. We believe this new relationship
has some significance for our model of vacuum C-QED blackbody
absorption/emission equilibrium.

a,uS 0 l V=cC

Figure 7.13 Rotating surface charges (Bumps and Holes) on the surface of the
polarized Dirac ether signifying the integration EM and G. Compare Fig. 7.7.

The real ether has a covariant Dirac type stochastic surface regime
with a distribution of extended photons which carry EM waves built with
sets of such extended photons beating in phase; thus constituting
subliminal and superluminal collective EM fields detected in the Casimir
effect, so that a ‘Bohr transition’ with one photon absorption occurs
when a nonradiating Bohr orbital electron collides and beats in phase
with an ether photon. In that case a photon is emitted and Bohr electron’s
charge e’ spirals in one rotation in an atom towards a lower level. (But
for CMBR-redshift the exciplex charge topology undergoes instead a

Dirac spherical rotation of 720° which allows a ‘piloting” mechanism to
control the BB equilibrium C-QED domain.) Kowalski’s calculations
from the laser experiments have demonstrated such an orbiting charge
can emit or absorb a photon within the transition time corresponding to
the time interval needed to travel one full orbit [98] in terms of the CSI
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of quantum theory where electrons and photons are considered to contain
extended structures in space and their interactions within extended time
intervals.

Model of the Photon as a Double
[electron + positron] Rotating Structure:

([ Fy oa By |+ (Fy + By )} S =11

Figure 7.14 Model of the photon<2[Ff >< FT_:I + (FJ + Ff )>S =+l1, as

result of fusion of electron and positron-like triplets of subelementary fermions.
The resulting symmetry shift of such structure is equal to zero, providing the
absence or very close to zero photon rest mass and its propagation in the vacuum
with light velocity or very close to it in the asymmetric secondary Bivacuum
[100]. Figure adapted from [100].

We could think in way of an illustrative example of the high energy
interaction of the photon in HAM cosmology along the lines of the
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Kaivaranan bivacuum model [100] but in general we consider the photon
dipole as an element of the photon-graviton complex of the unitary field.
We include reference to the Kaivaranian model because we think it is a
good example of the richness of vacuum structure still little understood
especially as we continue to study its HD Dirac properties. Wheeler
considered ‘charge as topology’ where lines of force in a wormhole can
thread through a handle and emerge through each mouth to give the
appearance of charge in an otherwise charge free spacetime [101]. We
include it as a lead into Sect. 7.18 where since charge is topology,
following our recalculation of the Planck constant in Chap. 4 a richer
exciplex structure could be developed to show a format for Dirac
vacuum exciplex proton spallation.

To summarize our conflict with the Copenhagen interpretation we
reexamine Bohr’s starting point for the emission and absorption of
photons between jumps in stable atomic orbits in terms of the CSI to
account for the recent experiments reviewed by Kowalski [98] which he
interpreted to be based on extended structures in space and their
interactions within extended time intervals with a real physical ‘vacuum
coupling’ by resonance from a physically real Dirac aether which takes
place during the time interval of orbit around the nucleus:

e That electrons like all other massive particles (including photons) are
not point-like but extended spacetime structures in a physically real
aether.

e That these structures contain internal harmonic oscillations of point-
like quantum mechanical charges around the corresponding

gravitational center of mass, Y, so that individual electrons or

photons have different centers of mass and EM charge when
particulate and piloted fields.

e That the Compton radius [102] of mass is significantly larger than
the radius of the charge distribution.

e That the centers of charge, e, x ,, Totates around the center of mass,

Y . with a velocity close to the velocity of light, ¢ so that individual

electrons (and photons during the centroid anisotropic mass coupling
moment — see Chap. 5) are real harmonic oscillators with de Broglie
type internal oscillations. See Fig. 7.13.

e That individual photons are also extended spacetime structures
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containing two opposite point-like charges, e’ rotating near the
velocity of light, ¢ at the opposite sides of a rotating diameter with a

mass, m, = 10 g with an internal oscillation, E = mc” = .

o That the Dirac covariant polarized stochastic vacuum is a real aether
distribution of these extended photons carrying EM waves built with
sets of these extended photons oscillating in phase and thus
constituting subluminal and superluminal collective EM fields
detectable in the Casimir effect such that a Bohr transition with one
photon absorption occurs when a non radiating Bohr orbital electron
collides and beats in phase with an aether photon such that a photon
is emitted and a Bohr electron’s charge, ¢ spirals in one rotation into
the lower level.

In Kowalski’s calculations the orbiting electron can emit or absorb a
photon in the interval of one rotation [98]. We hope this discussion is
sufficient for the reader to see that if these same atomic CSI conditions
are applied to C-QED exciplex parameters (Fig. 7.11) black body
absorption-emission redshift-CMBR equilibrium entails the same
processes.

7.17 Deriving the Topological Action Principle for CMBR Emission

Well-known forms of the Schrodinger equation central to quantum
theory have correspondence to Newton’s second law of motion,

z f =ma ; which is also chosen as the formal basis for HAM CMBR

emission theory. A more rigorous defense of the logic for this choice will
be given elsewhere. Here only the postulate that CMBR emission is
governed by a unified electro-gravitation action principle is stated.

Neither Newtonian F' = Gmm, / #* (although it was derived from f =

ma) nor Einsteinian gravitation, G =87x7 is utilized for deriving the
advanced/retarded description of CMBR emission because the related
structural-phenomenological boundary conditions of the cavities
topology has no relation to classical dynamics which both of these
theories do. Newton’s gravitation law also contains a constant of
undesired dimensionality; whereas f' = ma is without dimensionality. For
similar reasons Einstein’s gravity is also not chosen.
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Since relativistic energy momentum and not mass is required, first we
substitute Einstein’s mass energy relation, £ =mc® into Newton’s
second law and obtain: 7, = E/ c’a. Where Fy,will become the

unitary emission/absorption force and E arises from the complex self-
organized electro-gravitational ‘Geon energy’ related to Sy of the HAM

complex energy dependent Minkowski metric, M , £ C, as defined in the

basic symmetry premises of HAM theory [12,35] where, S, = M

4
S, ==Cyy and S, =+C,,,, for the triune 12D least unit:
Sy=8,+8+5, (7.39)
E is scale invariant through all levels of HAM cosmology beginning at
the highest level in the supralocal 12D Multiverse as a hyperdimensional
Wheeler Geon [103] or ‘ocean of light’ of the unitary field. According to
Wheeler a Geon is a ball of photons of sufficient mass that it will self
cohere through gravitational action. At the micro level the Geon becomes
synonymous with the £ term and quantized as a unit of Einstein’s , the
fundamental physical quantity defined as a ‘mole or Avogadro number of
photons’. Next the equation is generalized for the HAM as derived from
the work of [71].
Taking an axiomatic approach to cosmological scaling, such that all
lengths in the universe are scale invariant, we begin with the heuristic

relation that c= RorR =/t = ¢ where R represents the rate of change
of scale in the universe [71]. This corresponds to the Hubble relation for

perceived expansion of the universe where H,, = R/Randa=RxH, o OF

substituting R*/R. So continuing for final substitution we have

F(N)zE/czazE/cszz/R. Since ¢=R the ¢* and R’ terms

cancel and we are left with:
F(N) =+E/R, (7.40)

Which is the unexpanded formalism for the fundamental unitary
anthropic action equilibrium conditions as delineated in Chap. 3 in terms
of string tension, 7j. It should be noted that R, is a complex rotational
length and could also be derived in terms of angular momentum,
spacetime spinors, Penrose twistors, SUSY branes and most importantly
as a complementarity of static-dynamic Casimir boundary conditions for
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mirror symmetry/brane duality at higher levels closer to domains
described by conventional theory. But the derivation above is more
fundamental to HAM CMBR. The Hubble Einstein 3-sphere, a subspace
in HAM cosmology (or Calabi-Yau dual 3-tori), is covered by the scale
invariant hyper-geon (unified) field. The spin exchange mechanism of
continuous dimensional reduction-compactification dissipates the

putative heat predicted by gauge theory for the Planck scale BH
backcloth [65,74].

Schema of a Few Configurations of the SUSY 'Pin-Raster' Least-Unit Potentia
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Figure 7.15 Geometric schema of the unexpanded noetic field equation. Where
the central locus represents the x-axis. Loci where coupling is shown
(superposed circles) would uncouple and recouple depending on whether the
parallel transport mode of the cycle is at the deficit angle position or not.

The free energy for CMBR emission during the periodic exciplex
moment arises by parallel transport during continuous dimensional
reduction. Spatial dimensions, by the boundary of a boundary = 0
condition (Bianchi identities) [104] , first parallel transport to temporal
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dimensionality, d, [37] and then to noetic or anthropic unitary energy,
Ew) [105] d; —d, — E, This boost concept is key to the completion

of quantum theory and unifying geometrodynamics with unitarity.

7.18 A Putative Model of Exciplex Proton Nucleosynthesis

In recent decades four types of nucleosynthesis have been considered: 1)
Big Bang nucleosynthesis during the putative first three minutes of
creation, 2) Stellar fission/fusion nucleosynthesis, 3) Explosive
Supernova nucleosynthesis and 4) Cosmic ray spallation against
the interstellar medium of gas and dust mostly by high energy protons.
Spallation is also known to occur in meteor rock, the Earth’s atmosphere
and lava [106-117]. Here we introduce a 5™ form of gentle
nucleosynthesis by spacetime exciplex spallation utilizing the Vigier
causal stochastic interpretation of quantum theory because of its
legitimacy in dealing with the internal motion and structure of matter
[4,6,22]. 3/4 mass of universe is attributed to hydrogen. If the Big Bang
is incorrect as we and a few other cosmologists propose, there must be a
mechanism for the ‘creation’ of protons [117-119].

Triune Boost Annihilates the
Quantum Commutators

Figure 7.16 The continuous-state boost of § <> <> e, signifying a new set of
Noetic Transformations beyond the Lorentz-Poincaré where states that
ordinarily do not commute are able to commute in the HD regime.
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Chatterjee and Banerjee have developed an XD model for Hoyle and
Narlikar’s C-field cosmology [118]. Hoyle and Narlikar added an
additional term to Einstein’s field equations to introduce the C-field

1
R, _EgikR = _87[( Ty + CZk) (7.41)

where CY;k is the C-field term,

T, = _f(cick —%gikC“Caj, (7.42)

but Hoyle and Narlikar [119] formalized their C-Field with a negative
energy density that drives expansion of the universe and is therefore not
compatible with continuous-state HAM cosmology. For interest to HAM
cosmology Chatterjee and Banerjee find a spontaneous compactification

process in their HD derivation of C-field solutions utilizing the R

scaling factor key to the continuous-state of HAM cosmology; but they
also align there formalism with an expanding universe. Another point of
interest of the Chatterjee and Banerjee model [118] is that introduction of
the C-Field is not ad hoc as in the Gold and Bondi or Hoyle and Narlikar
models by the compactification process that also allows for the HD
conservation of matter. We do not have time to develop this model to a
rigorous formalism for this volume, but we hope to or that other works
will utilize the richness of the exciplex paradigm to complete the model.
The other factor we have ignored in this discussion is that the oscillation
of Planck’s constant up to the size of the Larmour radius of the hydrogen
atom provides many additional C-QED parameters for this work
especially when the plethora of SUSY parameters enter the picture. And
don’t forget the new noetic transform...

7.19 Summary and Conclusions

An anisotropic photon rest mass calculated from both the WFA of
classical GR, and the Einstein-de Broglie relationship confirms the

Vigier hypothesis of m, # 0. Photon zero point coupling, as required by

quantum gravity, has major cosmological implications obviating the big
bang by removing the need for an initial singularity in time and still



Redshifi/CMBR as Blackbody Cavity-QED Absorption/Emission 241

preserves gauge. The GP is equalized by compactification, enabling
rigorous calculation of the cosmological constant revealing the arrow of
time. Unitarity by its nature must provide pervasive application.

When the CMBR was discovered it was interpreted as definitive
proof that the Big Bang was the correct model of creation. However, the
same observational data may be also interpreted in the manner here.
HAM Gravity, which models compactification as a rich dynamic
hyperstructure provides an inherent mechanism to balance the GP in a
static universe where the CMBR is not a remnant of adiabatic inflation
but intrinsic to the equilibrium conditions of Planck scale spacetime
CQED or CSED.

A preliminary formalism for CMBR-emission and tired-/ight redshift-
absorption as BB equilibrium from the continuous state topological
dynamics of the Dirac vacuum in a HAM has been presented. This has
taken two possible forms:

1. A stochastically driven C-QED effect on Eddington free space
Rabi/Rydberg atoms coupled to vacuum zero-point field fluctuations.

2. A composite exciplex of advanced - retarded spacetime topological
cavity modes which may act as an atom-cavity « molecule » formed
on the basis of gravito-quantum coherence effects by unitary action of

F( - Both postulated by only two new theoretical concepts, from
already observed CQED effects in the laboratory:

e A Dirac type vacuum coupling between the atom and vacuum
cavities of the structure of spacetime itself, and

e CMBR photon emission can also occur from the Bohr-type
boundary conditions of spacetime topology without the presence
of an atom with E transport by topological switching in D-

reduction of d; >d, > E .

BH's have been demonstrated by Hawking to emit BB radiation in the
quasiclassical limit, and the lower limit has been shown to be the Planck,
mass providing a firm theoretical foundation for intrinsic vacuum
emmitivity. A non inflationary origin of CMBR obviates the Big Bang
requiring reinterpretation of the standard cosmological model with
profound implications for the future of cosmological theory.
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Chapter 8

Implications of Multidimensional
Geometries and Measurement

Complexification of Maxwell’s equations with an extension of the gauge
condition to non-Abelian algebras, yields a putative metrical unification
of relativity, electromagnetism and quantum theory. This unique new
approach also yields a universal nonlocality with implications for Bell’s
Theorem and the possibility of instantaneous quantum connections
because spatial separation can vanish by utilizing the complex space.

8.1 Introduction

In this chapter we develop non-Abelian gauge groups for real and
complex amended Maxwell’s equations in a complex 8-Dimensional
Minkowski space in order to describe nonlocality in quantum theory and
relativity which has implications for extending gravitational theory to the
unitary regime. We demonstrate a mapping between the twistor algebra
of the complex 8-space and the spinor calculus of 5D Kaluza-Klein
geometry which attempts to unify Gravitational and EM theory (Chap.
6). Our quantum formalism demonstrates that solving the Schrédinger
equation in a complex 8D geometry yields coherent collective state
phenomena with soliton wave solutions. The model shows that standard
quantum theory is a linear approximation of a higher dimensional
complex space. Through this formalism we can assess that complex
systems can be defined within conventional quantum theory as long as
we express that theory in a hyper-geometric space. We utilize our
complex dimensional geometry to formulate nonlocal correlated
phenomena, including the quantum description of the 1935 EPR paradox
formulated with Bell's theorem. Tests by Clauser, Aspect, and Gisin have
demonstrated that particles emitted with approximate simultaneity at the

249
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speed of light, ¢ remain correlated nonlocally over meter and kilometer
distances. As Stapp has said, Bell’s theorem and its experimental
verification is one of the most profound discoveries of the 20th century.
We will demonstrate the application of our formalism for complex
systems and review the history of our model from 1974.

We have analyzed, calculated and extended the modification of
Maxwell’s equations in a complex Minkowski metric, My in a C, space
using the SU, gauge, SL(2,c) and other gauge groups, such as SU, for n
> 2 expanding the U, gauge theories of Weyl. This work yields
additional predictions beyond the electroweak unification scheme. Some
of these are: 1) modified gauge invariant conditions, 2) short range non-
Abelian force terms and Abelian long range force terms in Maxwell’s
equations, 3) finite but small rest mass of the photon, and 4) a magnetic
monopole like term and 5) longitudinal as well as transverse magnetic
and electromagnetic field components in a complex Minkowski metric
M, ina C, space.

This is an 8D complex Minkowski space, M,+C, composed of 4 real
and 4 imaginary dimensions consistent with Lorentz invariance and
analytic continuation in the complex plane [1-6]. The unique feature of
this geometry is that it admits nonlocality consistent with Bell’s theorem,
(EPR paradox), possibly Young’s double slit experiment, the Aharonov-
Bohm effect and multi mirrored interferometric experiment.

Also, expressing Maxwell’s EM equations in complex 8-space, leads
to some new and interesting predictions in physics, including possible
detailed explanation of some of the previously mentioned nonlocality
experiments [7-11]. Complexification of Maxwell’s equations requires a
non-Abelian gauge group which amends the usual theory, which utilizes
the wusual unimodular Weyl U; group. We have examined the
modification of gauge conditions using higher symmetry groups such as
SU,, SU, and other groups such as the SL(2,c) double cover group of the
rotational group SO(3,1) related to Shipov’s Ricci curvature tensor
[12,13] and a possible neo-aether picture. Thus we are led to new and
interesting physics involving extended metrical space constraints, the
usual transverse and also longitudinal, non-Hertzian electric and
magnetic field solutions to Maxwell’s equations, possibly leading to new
communication systems and antennae theory, nonzero solutions to

V - B, and a possible finite but small rest mass of the photon.

Comparison of our theoretical approach is made to the work on
amended Maxwell’s theory [14-17]. We compare our predictions such as
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our longitudinal field to the B term of Vigier, and our non-Abelian
gauge groups to that of Barrett and Harmuth. This author interprets this
work as leading to new and interesting physics, including a possible
reinterpretation of a neo-aether with nonlocal information transmission
properties.

8.2 Complexified EM Fields in Local and Nonlocal Minkowski Space

We expand the usual line element metric ds’ =g, dx"dx" in the

following manner. We consider a complex eight dimensional space, M,
constructed so that Z' =y +iy ~and likewise for Z" where the

indices v and 4 run 1 to 4 yielding (1, 1, 1, -1). Hence, we now have a
new complex eight space metric as ds’ = n,42"dZ* . We have

developed this space and other extended complex spaces and examined
their relationship with the twistor algebras and asymptotic twistor space
and the spinor calculus and other implications of the theory [18-21]. The
Penrose twistor SU(2,2) or U, is constructed from four-spacetime,

U, U , Where U, is the real part of the space and U , 1is the imaginary
part of the space, this metric appears to be a fruitful area to explore.

The twistor Z can be a pair of spinors U* and 7 . Which are said to
represent the twistor. The condition for these representations are 1) the

null infinity condition for a zero spin field is Z“Z, =0, 2) conformal

invariance and 3) independence of the origin. The twistor is derived from
the imaginary part of the spinor field. The underlying concept of twistor
theory is that of conformally invariance fields occupy a fundamental role
in physics and may yield some new physics. Since the twistor algebra
falls naturally out of the complex space.

Other researchers have examined complex dimensional Minkowski
spaces. In [2], Newman demonstrates that M, space does not generate
any major ‘weird physics’ or anomalous physics predictions and is
consistent with an expanded or amended special and general relativity. In
fact the Kerr metric falls naturally out of this formalism as demonstrated
by Newman [4,5].

As we know twistors and spinors are related by the general Lorentz
conditions in such a manner that all signals are luminal in the usual four
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N Minkowski space but this does not preclude super or trans luminal
signals in spaces where N > 4. Stapp, for example, has interpreted the
Bell’s theorem experimental results in terms of transluminal signals to
address the nonlocality issue of the Clauser, et al. and Aspect exper-
iments [22]. Kozameh and Newman demonstrate the role of nonlocal
fields in complex 8-space.

We believe that there are some very interesting properties of the My
space which include the nonlocality properties of the metric applicable in
the non-Abelian algebras related to the quantum theory and the
conformal invariance in relativity as well as new properties of Maxwell’s
equations. In addition, complexification of Maxwell’s equations in My
space yields some interesting predictions, yet we find the usual
conditions on the manifold hold [23-25]. Some of these new predictions
come out of the complexification of four space 2 and appear to relate to
the work of Vigier, Barrett, Harmuth and others [14]. Also we find that
the twistor algebra of the complex eight dimensional, My space is
mappable 1 to 1 with the twistor algebra, C, space of the Kaluza-Klein
five dimensional electromagnetic - gravitational metric [12,13].

Some of the predictions of the complexified form of Maxwell’s
equations are 1) a finite but small rest mass of the photon, 2) a possible

magnetic monopole, V- B # 0, 3) transverse as well as longitudinal B®

like components of E and B, 4) new extended gauge invariance
conditions to include non-Abelian algebras and 5) an inherent
fundamental nonlocality property on the manifold. Vigier also explores
longitudinal E and B components in detail and finite rest mass of the
photon [26].

Considering both the electric and magnetic fields to be complexified
as E=FE; +iE,, and B=B, +iB,, for Ey E,,Bg.and B, are
real quantities. Then substitution of these two equations into the complex
form of Maxwell’s equations above yields, upon separation of real and
imaginary parts, two sets of Maxwell-like equations. The first set is

lé’ERe
V.ERe:‘I‘ﬂpe’vxERe:_Z at ;V'EReZO’
VxB L J 8.1
X = — = .
—Re c 0} e ( )

the second set is
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V-iB, )=4 Vx(iB,, )=——"—;

(Z—Im) mpm ’ X (l_Im ) c 0”1‘ )
(8.2)

V-(iEIm)=0,VX(i§)=lM=iim

c Ot

The real part of the electric and magnetic fields yield the usual
Maxwell’s equations and complex parts generate ‘mirror’ equations; for
example, the divergence of the real component of the magnetic field is
zero, but the divergence of the imaginary part of the electric field is zero,
and so forth. The structure of the real and imaginary parts of the fields is
parallel with the electric real components being substituted by the
imaginary part of the magnetic fields and the real part of the magnetic
field being substituted by the imaginary part of the electric field.

In the second set of equations, (8.2), the i’s, ‘go out’ so that the

quantities in the equations are real, hence V- B, = 47zp, , and not zero,

yielding a term that may be associated with some classes of monopole
theories. See references in [16,17]. We express the charge density and
current density as complex quantities based on the separation of
Maxwell’s equations above. Then, in generalized form p= p, =ip,

and J=J.+iJ, where it may be possible to associate the imaginary
complex charge with the magnetic monopole and conversely the electric
current has an associated imaginary magnetic current.

The alternate of defining and using, which Evans does E = Eg. + 1B,
and B = Bge + iEi, would not yield a description of the magnetic
monopole in terms of complex quantities but would yield, for example
V-(iB,,)=0 in the second set of equations. Using the invariance of the
line element s> = x> — ¢*t> for r = ct = +/x % and for s* = x° er2 + 7 for the
distance from an electron charge, we can write the relation,
1 8(iB,,) 1 0B

=ml —igm oor ——m =g Vx|(iE, )=0for E, =0 or
c ot c Ot " ( Im) —Im

10(iB,,)

=1iJi 8.3
c Ot . (83
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8.3 Complex Minkowski Space: Implications for Physics

In a series of papers, Barrett, Harmuth and Rauscher have examined the
modification of gauge conditions in modified or amended Maxwell
theory. The Rauscher approach, as briefly explained in the preceding
section is to write complexified Maxwell’s equation in consistent form to
complex Minkowski space [17].

The Barrett amended Maxwell theory utilizes non-Abelian algebras
and leads to some very interesting predictions which have interested me
for some years. He utilizes the non-commutative SU, gauge symmetry
rather than the U; symmetry. Although the Glashow electroweak theory
utilizes U; and SU,, but in a different manner, but his theory does not
lead to the interesting and unique predictions of the Barrett theory.

Barrett, in his amended Maxwell theory, predicts that the velocity of
the propagation of signals is not the velocity of light. He presents the
magnetic monopole concept resulting from the amended Maxwell
picture. His motive goes beyond standard Maxwell formalism and
generate new physics utilizing a non-Abelian gauge theory.

The SU, group gives us symmetry breaking to the U; group which
can act to create a mass splitting symmetry that yield a photon of finite
(but necessarily small) rest mass which may be created as self energy
produced by the existence of the vacuum. This finite rest mass photon
can constitute a propagation signal carrier less than the velocity of light.

We can construct the generators of the SU, algebra in terms of the

fields E, B, and A. The usual potentials, 4 y is the important four-vector

quality 4, = (4, ¢) where the index runs 1 to 4. One of the major

purposes of introducing the vector and scalar potentials and also to
subscribe to their physicality is the desire by physicists to avoid action at
a distance. In fact in gauge theories A .. 18 all there is! Yet, it appears

that, in fact, these potentials yield a basis for a fundamental nonlocality!
Let us address the specific case of the SU, group and consider the
elements of a non-Abelian algebra such as the fields with SU, (or even
SU,) symmetry then we have the commutation relations where XY-
YX#0 or [X,Y] #0. Which is reminiscent of the Heisenberg
uncertainty principle non-Abelian gauge. Barrett does explain that SU,
fields can be transformed into U, fields by symmetry breaking. For the
SU, gauge amended Maxwell theory additional terms appear in terms of
operations such as 4-E,A-B and A x B and their non-Abelian con-
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verses. For example V-B no longer equals zero but is given as
V-B= —jg(A -B-B- A) # (0 where [A,B]# 0 for the dot product of

A and B and hence we have a magnetic monopole term and j is the
current and g is a constant. Also Barrett gives references to the Dirac,
Schwinger and ‘t Hooft monopole work. Further commentary on the SU,
gauge conjecture of Mamuth that under symmetry breaking, electric
charge is considered but magnetic charges are not. Barrett further states
that the symmetry breaking conditions chosen are to be determined by
the physics of the problem. These non-Abelian algebras have consistence
to quantum theory.

In our analysis, using the SU, group there is the automatic
introduction of short range forces in addition to the long range force of
the U, group. U, is one dimensional and Abelian and SU, is three
dimensional and is non-Abelian. U, is also a subgroup of SU,. The U,

group is associated with the long range 1/+* force and SU,, such as for
its application to the weak force yields short range associated fields. Also
SU, is a subgroup of the useful SL(2,c) group of non compact operations
on the manifold. SL(2,c) is a semi simple four dimensional Lie group and
is a spinor group relevant to the relativistic formalism and is isomorphic
to the connected Lorentz group associated with the Lorentz
transformations. It is a conjugate group to the SU, group and contains an
inverse. The double cover group of SU, is SL(2,c) where SL(2,c) is a
complexification of SU,. Also SL(2,¢) is the double cover group of SU;
related to the set of rotations in three dimensional space. Topologically,
SU, is associated with isomorphic to the three dimensional spherical, 0"
(or three dimensional rotations) and Uj is associated with the O, group of
rotations in two dimensions. The ratio of Abelian to non-Abelian
components, moving from U; to SU,, gauge is 1 to 2 so that the short
range components are twice as many as the long range components.

Instead of using the SU, gauge condition we use SL (2,c) we have a
non-Abelian gauge and hence quantum theory and since this group is a
spinor and is the double cover group of the Lorentz group (for spin '2)
we have the conditions for a relativistic formalism. The Barrett
formalism is non-relativistic. SL (2,c) is the double cover group of SU,
but utilizing a similar approach using twistor algebras yields relativistic
physics.

It appears that complex geometry can yield a new complementary
unification of quantum theory, relativity and allow a domain of action for
nonlocality phenomena, such as displayed in the results of the Bell’s
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theorem tests of the EPR paradox, and in which the principles of the
quantum theory hold universally. The properties of the nonlocal
connections in complex four-space may be mediated by non- or low
dispersive loss solutions. We solved Schrdédinger equation in complex
Minkowski space [27,28].

In progress is research involving other extended gauge theory models,
with particular interest in the nonlocality properties on the S pact-time
manifold, quantum properties such as expressed in the EPR paradox and
coherent states in matter.

Utilizing Coxeter graphs or Dynkin diagrams, Sirag lays out a
comprehensive program in terms of the A,, D, and E¢, E; and Eg Lie
algebras constructing a hyper-dimensional geometry for as a class-
ification scheme for elementary particles. Inherently, this theory utilizes
complexified spaces involving twistors and Kaluza-Klein geometries.
This space incorporates string theory and GUT models [29].

8.4 Complex Vector and Advanced Potentials and Bell's Inequality

The issue of whether Bell's theorem and other remote connectedness
phenomena, such as Young's double slit experiment, demands
superluminal or space-like signals or prior luminal signals is an area of
hot debate. Also, the issue of advanced vs. retarded potentials is of
interest in this regard.

Using the complex model of 4” we will examine the issue of the
nonlocality of Bell's theorem as quantum mechanical ‘transactions’
providing a microscopic communication path between detectors across
space-like intervals, which violate the EPR locality postulate. This
picture appears to be consistent with the remote connectedness properties
of complex Minkowski space. Also there are implications for
macroscopic communications channels; another area of hot debate.
Detailed discussions of Bell's theorem are given in [30].

We will formulate fields in terms of 4 or 4 =(4’,$) where A’ is
A rather than the tensor F,, or £ or B. We can proceed from the
continuity equation V-.-J+0p/0t=0 and the expression
F, =04,/0X,—04,/0X, . For the usual restored potentials then,

we have the Lorentz condition
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¢ ) 0°A
V-A+ ue—— =0 andalso V°A4— ue =— 8.4
)7, o and also MU P (8.4)
0’ 1
We can also derive V7’ — ,uggf =——p (8.5)
&

These equations possess a restored potential solution. The radiation
field in quantum electrodynamics is usually quantized in terms of

(A,4). [We can also convert back to the E and B fields using

E=-V¢$—-0A4/0t and B=Vx A.] Quantization of the field consists

of regarding the coordinates (X, k) or (q, p) as quantum mechanical
coordinates of a set of equivalent harmonic oscillators. In the second

quantized method treating k,,q, and A, as quantum numbers then we

have quantized allowable energy levels such as W = Z(nr +m)ho, .

Solutions are given in the form

/4
Yo aneexp— ﬂ

h

(8.6)

and we have a Hamiltonian equation of motion p,, +(ck)’q,, =0 or
q.ab = pab and
2 2 2 2
¥ =12 [pa +(ch)’q’qy]. (8.7)
The electromagnetic field energy of the volume integral
(E* + B*)/8r is just equal to the Hamiltonian.
We can examine such things as absorption and polarization in terms of
the complexification of £ and B or A and ¢. We define the usual
D =¢E (or displacement field) and B = pH for a homogeneous

isotopic media. If we introduce p, and m, as independent of £ and H

where the induced polarizations of the media are absorbed into the
parameters & and 4, we have

D=¢E+p, and H=-B-m, (8.8)
Then we define a complex field as

Q=B+iJsuE (8.9)
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so that we have Maxwell's equations now written as

VxQ+i@aQ/at:yJandV-Q=i\/% P (8.10)

Using vector identities [23-25] and resolving into real and imaginary
parts, we have

0°H OE oJ 1
V’H ¢ =-VxJ and V’E-gu—=pu—+—Vp (8.11
s Mo Mo TP (&1
We define Q in terms of the complex vector potential that
ARC - Lcomplex and ¢Re - ¢complex' Then
oL
O=VxL-i 6y5—iw/£yv¢ (8.12)

subject to the condition similar to before, V - L + gu o¢ o = 0. Then we

have

2 2
V2L - 510 %tz — ) and V3¢ — 1 %tz -V p @13

Separation into real and imaginary parts of these potentials, L and ¢ can
be written as

L= A, —i\/% A, and ¢ = gy, —i\/g . (8.14)

Upon substitution into the equation for Q and separation into real and
imaginary parts we have

0 A
ERC = VXARC _lu;lm_luv¢lm;
t
0A 1
Ego =V, ————=——Vx4,, (8.15)
C

The usual equations are allowed when A4, and ¢, are taken as zero.

Im

If free currents and charges are everywhere zero in the region under
consideration, then we have

WQH@GQ/&:o; VO =0 (8.16)

and we can express the field in terms of a single complex Hertzian vector
I' as the solution of
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2
VT - su a;ézz (8.17)

anm—m¢é T, (8.18)

where @, = —V - 7 and we can write such expressions as

Alm = /,tg aﬂ.h/gt and ¢lm = v ' Zlm (819)

This formalism works for a dielectric media; but if the media is
conducting the field equations are no longer symmetric, then the method
fails. Symmetry can be maintained by introducing a complex induced
O-Im

We can define I by

capacity & =g, *i g The vector B is in a solenoid charge-free
region; this method works. Calculation of states of polarization by the
complex method demonstrates its usefulness and wvalidity. Also,
absorption can be considered in terms of complex fields. We will apply
this method to solutions that can be described as restored and advanced
and may explain Bell's theorem of nonlocality. Linear and circular
polarization can be expressed in terms of complex vectors

A= Ay, +i4,,. The light quanta undergoing this polarization is given

as fion = ho = hk . Complex unit vectors are introduced so that real
and imaginary components are considered orthogonal. We have a form

such as 4 =(4 i - )? Re T(4- jlm )jRe. The linearly polarized wave at
angle @ is

A= %(f e € =i €9). (8.20)
Now let us consider using this polarization formalism to describe the
polarization-detection process in the calcium source photon experiment
of J. Clauser et al. [31]. Let us first look at solutions to the field
equations for time-like and space-like events. The nonlocality of Bell's
theorem appears to be related to the remote connectedness of the
complex geometry and the stability of the soliton over space and time.

We will consider periodically varying fields which move along the x-
axis. For source-free space, we can write
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_¢°F
2V 2F = %2 (8.21)

where F'represents either £ or B. The two independent solutions for

this equation are [32] £ , (x,t) = E, sin( 27kx + vt) and
B (x,t) = B,sin 27 (kx £ vt) (8.22)

and k is the wave number and v the frequency of the wave. The + sign
refers to the two independent solutions to the above second order
equation in space and time. The wave corresponding to £, and B, will
exist only when t < 0 (past lightcone) and the wave corresponding to £
and B will exist for ¢ > 0 (future lightcone). Then the £ wave arrives at
a point x in a time ¢ after emission, while £, wave arrive at x in time, ¢
before emission (like a tachyon).

Using Maxwell's equations for one spatial dimension, x, and the
Poynting vector which indicates the direction of energy and momentum
flow of the electromagnetic wave, we find that £, and B, correspond to
a wave emitted in the +x direction but with energy flowing in the -x
direction. For example, £, (x, #) is a negative-energy and negative-
frequency solution. The wave signal will arrive at ¢ = x/c before it is
emitted, and is termed an advanced wave. The solution E (x,) is the
normal positive-energy solution and arrives at x in time, ¢ = x/c, after the
instant of emission and is called the retarded potential, which is the usual
potential.

The negative energy solutions can be interpreted in the quantum
picture in quantum electrodynamics as virtual quantum states such as
vacuum states in the Fermi-sea model. 'These virtual states are not fully
realizable as a single real state but can definitely effect real physical
processes to a significant testable extent’. The causality conditions in S-
matrix theory, as expressed by analytic continuation in the complex
plane, relate real and virtual states [28,29]. Virtual states can operate as a
polarizable media leading to modification of real physical states. In fact,
coherent collective excitations of a real media can be explained through
the operations in an underlying virtual media.

Four solutions emerge: Two retarded ( Fjand F, ) connecting processes
in the forward light cone and two advanced, (F;and F,) connecting
processes in the backward slight cone [33]. These four solutions are
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_ —i(~kx—ot) _ i(kx—aot) .
F = Fe "™ F, = Fe

8.23
F :Fe[(kaJra)l) F :e[(kx+(ut) ( )
3 0 4 4

where F; is for a wave moving in the (-x, + t) direction, F, is for a (+x,
+t) moving wave, £} is for a (-x, -t) moving wave, and F, is a (+x, -t)
moving wave. F, and F, are complex conjugates of each other and
F, and F}, are complex conjugates of each other, so that F* = F,, and

F,” = F,. Then the usual solutions to Maxwell's equations are retarded
plane wave solutions.

Future Light Cone

f”ll.'lll'll 'l'

I']r'pi\\
frlfj'qﬂ

retarded Ny > < retarded
wave F, i wave F,
Witten vertex .
3 emitter (t=0,x=0
-X { ) +X
null geodesic
advanced :-_'{-T: advanced
wave F, S IN sy waveF,
£330 4) 1

Past Light Cone

Figure 8.1 Adaptation of a complex Minkowski light-cone showing advanced-
retarded future-past Cramer wavefront transactions with a central Witten Ising
lattice string vertex able to undergo symmetry transformations.
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The proper formulation of nonlocal correlations, which appear to
come out of complex geometries may provide a conceptual framework
for a number of quantum mechanical paradoxes and appear to be
explained by Bell's nonlocality, Young's double slit experiment, the
Schroédinger cat paradox, superconductivity, superfluidity, and plasma
‘instabilities’ including Wheeler's ‘delayed choice experiment’.
Interpretation of these phenomena is made in terms of their implications
about the lack of locality and the decomposition of the wave function
which arises from the action of advanced waves which ‘verify’ the
quantum-mechanical transactions or communications.

Cramer [33] has demonstrated that the communication path between
detectors in the Bell inequality experiments can be represented by space-
like intervals and produce the quantum mechanical result. By the
addition of two time-like four vectors having time components of
opposite signs which demonstrate the locality violations of Bell's
theorem and is consistent with the Clauser, Fry and Aspect experimental
results. This model essentially is an ‘action-at-a-distance’ formalism.

One can think of the emitter (in Bell's or Young's quantum condition)
as sending out a pilot or probe ‘wave’ in various allowed directions to
seek a ‘transaction’ or collapse of the wave function. A receiver or
absorber detects or senses one of these probe waves, ‘sets its state’ and
sends a ‘verifying wave’ back to the emitter confirming the transaction
and arranging for the transfer of actual energy and momentum. This
process comprises the nonlocal collapse of the wave function. The
question now becomes: does such a principle have macroscopic effects?
Bell's nonlocality theorem can be effective over a matter of distance.

An attempt to examine such a possible macroscopic effect over large
distances has been made by Partridge [34]. Using 9.7 GHz microwave
transmitted by a conical horn antenna so that waves were beamed in
various directions. Partridge found that there was little evidence for
decreased emission intensities in any direction for an accuracy of a few

parts per 10°. Interpretation of such a process is made in terms of
advanced potentials. Previously mentioned complex dimensional geom.-
etries give rise to solutions of equations that form subluminal and
superluminal signal propagations or solitons.

The possibility of a remote transmitter-absorber communicator now
appears to be a possibility. The key to this end is an experiment by
Pflelgov and Mandel [35]. Interference effects have been demonstrated,
according to the authors, in the superposition of two light beams from
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two independent lasers. Intensity is kept so low that, to high probability,
one photon is absorbed before the next one is emitted. The analogy to
Young's double slit experiment is enormous.

In Wheeler's recent paper, he presents a detailed discussion of the
physics of delayed choice proton interference and the double slit
experiment (from the Solvay conference, Bohr-Einstein dialogue).
Wheeler discusses the so-called Bohm ‘hidden variables’ as a possible
determinant that nonlocality collapses the wave function [36]. Further
theoretical and experimental investigation is indicated; but there appears
to be a vast potential for remote nonlocal communication and perhaps
even energy transfer (Chaps. 5 and 12). In the next section we detail the
forms of transformations of the vector and scalar potentials at rest and in

moving frames, continuing our formulation in terms of (A4,¢). The

issues of sub and superluminal transformations of A and ¢ are given in

a complex Minkowski space. Both damped and oscillatory solutions are
found and conditions for advanced and restored potentials are given.

8.5 Superluminal Vector and Scalar Potential Transformation Laws

For simplicity we will consider superluminal boost v =00 along the

positive x direction. The space and time vectors in the real 4D
Minkowski space transform as follows [37]

X'=+t,y =-iy,z =iz, t'=x (8.24)

for real and imaginary parts separately, where x, y, z, ¢ are real quantities
in the laboratory (S) frame, and x’y’z’¢" are the real quantities in the
moving (S’) frame. Now in the 6D (M°) complex Minkowski space, the

above transformation laws for a superluminal boost(v_=+c0) in the

positive x direction become [38]

x,Re + ltx,lm K yRe + lylm = ylm - lyRe >

Re>  Lege T = Xgo 10X, (8.25)

X

Xpe T1Xx, =1

ZRe + 1Zy, =z, — 12

'

ty,Re + lty,lm

= tme - lty,Re’ tz,Re + ltz,lm = tz,lm - ltz,Re
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The transformation laws given by (8.25) preserve the magnitude of the
line element but not the sign as in:

—x“x" =x"x" (8.26)
where index & and v run over 1,2,3,4 representing 1 as time vector and

2,3,4 as spatial vectors. Therefore we have the signature (+++-). Similar
to the transformation laws for space and time vectors as given by (8.25)
we can write the transformation laws for the vector and scalar potential.
For a superluminal boost in positive x direction, the transformation laws

for (4, 9) are:

2
A = 7(AX —V—;¢} A=A, A=A, ¢=y(p-v.A) 827
. ,

where @ is the scalar potential and y is the usual Lorentz term
1

y= 2 (8.28)
&

C

We consider A;, etc., transforming as a gauge. In Eq. (8.27), the vector

potential 4 is considered to be a four-vector real quantity, 4, or

A= (Ax,Ay,Az,%) , which preserves the length of the line element but
not the sign, i.e. we have
A,A4,=-4,4, (8.29)
Eq. (8.27) then simplifies to the following relationships for the velocities
approaching infinity, v, =o00.
We can write the transformation laws for scalar and vector potentials
under the superluminal boost in the positive x direction forv, = +o0.

From the rest frame, S, to the moving frame, S’, for unaccelerated vector
and scalar potentials, we have

A =—¢, Ay:A'y, A=A, ¢=-A (8.30)

X

From the moving frame, S', to the rest frame, S, for the unaccelerated
vector and scalar potentials we obtain

A =—¢, A =4, A =4, ¢ =-4, (8.31)
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Equation (8.31) is valid for real or complex vector and scalar potentials.
Real and imaginary parts are easily separable in a complex quantity and
they will transform according to Eq. (8.31) under the influence of a
superluminal boost in the positive x direction. Now if these are the
retarded (or accelerated or advanced) vector and scalar potentials then
the transformation laws under the superluminal boosts will be different
from the ones given by Eq. (8.31). These will be given by the
combination of Eq. (8.31) and the transformation laws of the complex
space and time vectors as given by Eq. (8.25).

ty, type NORMAL ty.
| Re Re  connecTion |Re
P (x,0; t,0
P, | { )
*Re
P
t jm PAST PAST CONNECTION
’ (a) tIm  (b) X,Im

Figure 8.2 We represent the location of four points in the complex manifold. In
Fig. la, point P is the origin, and P is a generalized point which is spatially and

temporally separated from Pj. In Fig. 8.2b, the points P| and P are separated in

space but synchronous in time. This could be a representation of real-time
nonlocal spatial separation. In Fig. 8.2c, points P{ and P3 are separated

temporally and spatially contiguous. This represents an anticipatory temporal
connection.

These conditions are illustrated in Fig. 8.2. In Fig. 8.2a we represent a
generalized point P(x ), displaced from the origin which is

re> [re and
t,, as points P,, P., and P, respectively. In Fig. 8.2b, we denote the case

Lt
Re’"Re’"Im
denoted as P|. This point can be projected on each dimension x

where a real-time spatial separation exists between points, P, and P, on
the x,, axis, so that Axy, # 0, and there is no anticipation, so that lpe =

0, and access to imaginary time 7, nonlocality can occur between the P,

Im>
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to P, interval, so that Az, # 0. Then, our metric gives us As’ =0,
where nonlocality is the contiguity between P, and P, by its access to the
path to P,. By using this complex path, the physical spatial separation
between P, and P, becomes equal to zero, allowing direct nonlocal
connectedness of distant spatial locations, observed as a fundamental

nonlocality of remote connectedness on the spacetime manifold.
Figure 8.2¢ represents the case where anticipation occurs between P,

and an apparent future anticipatory accessed event, P, on the fRe axis. In

this case, no physical spatial separation between observer and event is
represented in the figure. Often such separation on the x,, exists. In the

case where x,, = 0, then access to anticipatory information, along 7, can
be achieved by access to the imaginary temporal component, ¢, . Hence,

remote, nonlocal events in four space or the usual Minkowski space,
appear contiguous in the complex eight space and nonlocal temporal
events in the four space appear as anticipatory in the complex eight space
metric. Both nonlocality and anticipatory systems occur in experimental
tests of Bell’s Theorem and perhaps in all quantum measurement
processes.

The propagation constant is considered to be isotropic in vacuum and

defined as d, =@/v,, wherev,, is the phase velocity and @ is the

radian frequency of the propagating signal. Usually in most cases the
phase velocity of propagation in vacuum is a constant v, = ¢, where c is

the velocity of light in vacuum. For the purpose of this paper, we will
consider a tachyon traveling faster than light emitting an electromagnetic
signal at frequency @ which propagates at the velocity of light. This
assumption will simplify the subject matter of this paper. Later on, in a
separate paper, we will examine the faster than light electromagnetic
signals emitted by a traveling tachyon which might lead into a Doppler
effect at velocities faster than light.

Considering only the advanced potential solution from Eq. (8.24), Eq.
(8.24) can now be rewritten as two separate terms, so that in the S frame,

Ax = (AOX,Re + iAOx,lm){e exp i[a)tx,Re - kae ] X

(8.32)
eexp— [a)tLIm —kx, 1}

where the first exponent represents the usual type of oscillatory terms
and the second exponent represents a decaying component which is not
present in the usual 4D spacetime model. Note also that we have used the
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isotropy of the vector & in Eq. (8.32) as examined in the previous section.

Now let us examine the complex exponential of Eq. (8.32) using the
transformations of Eq. (8.24) as follows so that we have for the
exponents

eexpilaxy, —kt, o1, eexp—[wx,, —kt, ] (8.33)
We regroup terms in @ and k& so that we have
eexpilo(Xy, +iXy,) = k(t, g — it )] (8.34)
Now using equations for x' = x_ + ix, we have
eexpila@x'—k(t_ g, —it, )] (8.35)
Note that the second part of the exponent for the k£ term does not reduce
Thus for the boost

to ¢ since there is a minus sign before it

x,Im *
v, —>ooor v >¢, we obtain for eexpi[wt + kx] from Eq. (8.24) under
this transformation going to

eexpilax']; eexp—klt, z. —it, ] (8.36)

Let us look at the example of the transformation from A; (in the

moving frame §") to its form in the restframe, S. We find a mixing vector
and scalar potential. In the SLT from the restframe S to the moving S'
frames we have a change of length of the time component vector in Eq.

(8.36). The vector potential term A4, transforms as
V2
A = 7/(Ax ——Z(zﬁj (8.37)
c

which is the same as Eq. (8.28), so that for the superluminal boost
v, — o , implies that

1 1
y= - ~ < (8.38)
V2 v, v
st et iy
C C \%

where the/1—c’ /vf term approaches unity as v —>oo. Then we

rewrite the transformed vector potential as
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VX

: A

= —_— ___ ¢
X ) s X )
A% A%
X X
1 1
C

c
Then for v_ — o0 and from Eqgs. (8.38) and (8.39),

¢ (8.39)

. A, v, ¢ 1
A =" 2" g=0-—=—¢ (8.40)
v, ¢ v, c

X

for units in which ¢ = 1. Therefore A, =—¢ for a superluminal boost,
V, —> 0.

For the transformation of the scalar potential, in analogy to Eq. (8.28),
we have

P=y(@-v.A,) (8.41)

and for v. — 00, we have ¥ = ¢/v_ so that in the limit of the SLT,

Plim=-"g—cA =—cA, (8.42)
VX

V—>00
and for the units of ¢ = 1, then ¢'—A4_. Compare this equation to Eq.
(8.40). Also for A'y = A, and A. = A_we can now write
A, =[Ay, e T4y, 1 Jeexpilot + kx] =

[~¢re —ithy, Jeexpiox' eexpk [t . —it,

x,Im

(8.43)

where x'= x;{e + ixim .Using the result of Egs. (8.40) and (8.42) for the

non-exponent part and the exponential term given in Eq. (8.35). Equation
(8.43) gives us the vector and scalar form in the moving S' frame.

If we consider only the accelerated potential, then we consider only
the plus sign in Eq. (8.43). By using the definition of complex quantities,
Eq. (8.43) can be rewritten in a compact, simplified form:

A, =—¢,, exp(iax')-exp(ik,t.) . (8.44)
Then by use of Eq. (8.44) we can describe the x component of the
complex vector potential in moving frame S after a superluminal boost

in the positive x direction. The same vector potential in the rest frame is
defined.
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The transformation of the Ay and A_components of the complex

vector potential under a superluminal boost in the positive x direction can
similarly be written

Ay = A(I)y exp[_a)(t;/,Re + it:v,lm )] ’ eXp[_ky(Z;{e + ly;m )]

A | | o \ o
> = Ay, exp[~a(t. p, +it. ;)] exp[~ky(zg, +iz},)]

(8.45)

We will now consider the scalar potential as defined by a complex
quantity, so that

$'= e +idh (8.46)
which we use for the non-exponential term of Eq. (8.45) which then
becomes

A, =—¢@'eexpiax’ eexpklt, . —it. ] (8.47)
Let us now compare the vector potential forms of 4 _in Eq. (8.42) in the S

or laboratory frame, and 4 of Eq. (8.47) in the ' frame or moving frame
(see Table 8.1).

TABLE 8.1 Comparison of The Exponential Part of the Vector
Potential 4 In The S and S' Frames Of Reference

OSCILLATORY DAMPED
S Frame AOx e eXp i[a)tx,Re - kae] e eXp_ [a)tx,lm - kxlm]
S’ Frame @' oc expi '] eexpklt, . —it, 1]

In the oscillatory solution of the S' frame for ¢', we find no dependence
on the wave number factor £ and hence we have apparent media
independence, recalling x'= x, +ix,, , whereas in the S frame for 4,_,

we have dependence on @ and k.
For the damped solution, we have @ and & dependence in the S frame

for A4

S' frame then, @' sometimes has a damped solution dependent on & which

which is a pure real exponential and hence not oscillatory. In the

ox
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has a real and imaginary component. The exponential factor can be
written as

tx,Re - ltx,lm = xRe - lxlm (8-48)
Time dilation and vector length are modified in the complex twelve
dimensional space [38]. We find that a superluminal, unidimensional (x-
dimensional) boost in complex Minkowski space not only modifies space

and time (as well as mass) by the y factor, it also modifies 4 = (4,¢)

and we find a mixing of 4 and ¢ for4 = A where j runs 1 to 3 (or

spacelike quantities) and ¢ transforms as a temporal quantity for
subluminal transformations.

8.6 Insights into Dirac and Penrose Spinor Calculus

The spinor calculus of the Kaluza-Klein geometry [11,12] mappable one
to one with the twistor space of the complex eight space. The Dirac
equation is based on the fundamental properties of spinors. The
complexification of four-space by the Rauscher [39] and Newman [2-5]
method yields a manner to relate Maxwell’s equations to the relativistic
spacetime metric, as shown above. In this section we detail the Dirac
spinor formalism with the twistor topology.

The Penrose and other twistor approaches have been in an attempt to
quantize gravity in order to unify the physics of the micro-cosmos and
macro-cosmos. Such an approach has been taken by Penrose et al. and is
based on the concept of a more general theory that has limits in the
quantum theory and the relativistic theory [40]. In addition, there have
been approaches to the underlying structure of space-time in the quantum
and structural regime [40-43]. A structured and/or quantized space-time
may allow a formalism that unequally relates the electromagnetic fields
with the gravitational metric. Feynman and Penrose graphs were
developed in an attempt to overcome the divergences of such an
approach. In order to translate the equations of motion and Lagrangians
from spinors to twistors, one can use the eigenfunctions of the Casimir

operators of the Lie algebra of U (2, 2) .
The simplest case of a zero rest mass field is the simplest and can
represent the photon for n/ 2 spin where n # 0, and we can write



Multidimensional Geometries and Measurement 271

VotV =0 (8.49)
for A,...,N written in terms of » indices, and forn =1, we have the

Dirac equation for massless particles. For a spin zero field, we have the
Klein-Gordon equation

VY, 9=0 (8.50)
and for n =2, we have the source-free Maxwell equation o F'*" =0 for
spin 1 or U, for the electromagnetic fields, and for n =4, we have the

spin Einstein free field equations, Rﬂv =0. The indices ¢ and v run 0

to 3. For a system with charge, then o F*" =J, —J  , or this can be

uv?

) F, .
written as a—w =J P and then we can write
X

14

8F uv

Vv ox, J, (8.51)
We present an approach to relate the twistor topology to the spinor space
and specifically to the Dirac spinors. Both Fermi-Dirac and Bose-
Einstein statistics are considered. The twistor theory and Dirac models
can be related to electrodynamics, and gravitation. The Penrose spin
approach is designed to facilitate the calculation of angular momentum
states for SL(2,2). The spinor formalism, in the Dirac equation, utilize
spinors within the quantum theory. The twistor formalisms are related to
the structure of space-time and the relation of the spinors and twistors is
also of interest because it may yield a relationship between quantum
mechanics and relativity. The twistor theory has been related to
conformal field theory and the string theory [44]. Also, twistor theory
has been related to quaternions and complex quaterionic manifolds [45].
The projective twistor space, PT, corresponds to two copies of the

associated complex projective space of CP’ or CP’xCP’. It is
through the conformal geometry of surfaces in S ‘, utilizing the fact that

CP® isan S° bundle over S*, that can be related to quaternions [44].
The complex 8-space and the Penrose twistor topology are
fundamentally related since the twistor is derived from the imaginary
part of the spinor field. The Kerr Theorem results naturally from this
approach in which twisting is shear free in the limit of asymptotic flat
space. The twistor is described as a two-plane in complex Minkowski
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space, M * Twistors define the conformal invariance of the tensor field,
which can be identified with spin or spinless particles. For particles with

a specific intrinsic spin, s, we have Z“ Za = 25, and for zero spin, such
as the photon, Z*Z, =0 where Ze is the Hermitian conjugate of Z“,
and Z% and Z_ can be regarded as canonical variables such as x, p in
the quantum theory phase space analysis. Note that these fields are
independent of the origin [59]. The twist free conditions, Z“Za, hold

precisely when Z“ is a null twistor. The upper case Latin indices are
used for spinors, and the Greek indices for twistors. The spinor field of a
twistor is conformally invariant and independent of the choice of origin
[45]. For the spinor, the indexes A and A’ take on values 1, 2 [44]. We
briefly follow along the lines of Hanson and Newman in the formalism
relating the complex Minkowski space to the twistor algebra. Spinors
and twistors are related by the general Lorentz conditions in such a
manner as to retain the fact that all signals are luminal in the real four-
space, which does not preclude superluminal signals in an N >4

dimensional space. The twistor Z“ can be expressed in terms of a pair of
spinors, " and 7 > which are said to represent the twistor. We write

z° =(o".7,) (8.52)
where " =i rAA,ﬂ'A,
Every twistor Z“ is associated with a point in complex Minkowski

. . . . A . .
space, which yields an associated spinor, ®", 7,. The spinor is

associated with a tensor which can be Hermitian, but is not necessarily
Hermitian. The spinor can be written equivalently as a bivector forming

antisymmetry. In terms of spinors @” and 7 v » they are said to represent

the twistor Z% as Z“ = (a)A,ﬂ A,). In terms of components of the twistor

space in Hermitian form, ¢ for ¢,, =¢,,, we have,
0(2°2°)=22+ 72+ 22° + 7°Z (8.53)

where the « index runs O to 3. The components of Z“ are

7°,7', 7% 7° and are identifiable with a pair of spinors, o and Ty,
so that
o'=7, n,=7°, m,=272 (8.54)
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so that we have
= — — "o —1
22 = mo+um+m, " +7.u (8.55)
Note that the spinor " is the more general case of ,uA. This approach
ensures that the transformations on the spin space preserve the linear
transformations on twistor space, which preserves the Hermitian
form, @ .
The underlying concept of twistor theory is that of conformal
invariance or the invariance of certain fields under different scalings of
the metric under the general relativistic space-time metric, g, . Related

to the Kerr theorem, for asymptotic shear-free null flat space, the analytic
functions in the complex space of twistors may be considered a twisting
of shear-free geodesics. In certain specific cases, shear inclusive
geodesics can be accommodated. Twistors are formally connected to the

topology of certain surfaces in complex Minkowski space M *. This
space, the complex space C*, is the cover space of R*, the four
dimensional Riemannian space. On the Riemann surface, one can
interpret spinors as roots of the conformal tangent plane of a Riemann

surface into R’. This approach is significant because it ensures the
diffeomorphism of the manifold. Complexification is formulated as

Z" =Xy + X[, which constitutes the complexification of the

Im >

Minkowski space, M *. The usual form Minkowski space is a
submanifold of complex Minkowski space. Twistors are space-time
structures in Minkowski space, which is based upon the representation of
twistors in terms of a pair of spinors. Twistors provide a unique
formulation of complexification. The interpretation of twistors in terms
of asymptotic continuation accommodate curved space-time.

The spinor representation of a twistor makes it possible to interpret a
twistor as a two-plane in complex Minkowski space, M*. Then we can

related " and 7, so that E* is a solution as
o' =i, (8.56)
for the position vector §AB' in the complex Minkowski space. We can

also consider the relationship of Z™ and 770 a complex position
vector as

724 =M L ot ? (8.57)
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where @ is a variable spinor. Just as in the conformal group on
Minkowski space, spin space forms a two-valued representation of the

Lorentz group. Note that SU, is the four value covering group of
C (1, 2) , the conformal group of Minkowski space. The element of a four

dimensional space can be carried over to the complex eight space. The
Dirac spinor space for spin, 7 is a covering group of SO, where this

cohomology theory will allow us to admit spin structure and can be
related to the SU, Lie group. Now let us consider the spin conditions

associated with the Dirac equation and formulate the Dirac ‘string trick’
that describes the electron spin path. The requirement for a 720° twist or
rotation results from the electron spin and chirality where the spin is
aligned or anti-aligned along the particle’s direction of motion.

1
For a spin, s = % particle, the spin vector u( p) is written as {OJ and

0
(J for spin up and spin down and p is momentum. For a particle with

mass we have for c #1,

7]

{—ihca# 2, ,Bmcz}y =0 (8.58)
ox

for the time independent equation, and we can divide Eq. (8.58) by ific

and have,
0 mc
y —+—|w=0 (8.59)

where k, =mc/h and 7, =ichapu where indices g run 0 to 3. The

dependent Dirac equation is given as,

. 0 ) i Oy
—ihca, 2+ +L Y g 8.60
(Zcﬂax# ﬂmc}’”haz (560

The solution to the Dirac equation is in terms of spin u( p) as

v = u(p)e%(p -x—Et) (8.61)
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the Dirac spin matrices y, = icha,. The spinor calculus is related to the

twistor algebra, which relates a 2-space to an associated complex 8-

space.
The Dirac equation and spinors are fundamentally connected. For
. . . O G,u .
example, we have the Dirac spin matrices, 7, = 0 =—i fa,
O
U

where terms such as y, (1 - 7/5) come into the electroweak vector - axial

vector formalism. The three Dirac spinors, which are also related to the
Pauli spin matrices, are given as

0 1 0 —i 1 0
o, = , O, = and o, = (8.62)
o Y0 : ‘0 —1‘
and y5 =1y,717,); = ir’y'y*y’ for 7, = is given as,
1 0 0 O
01 0 O
Yo = 00 -1 0 (8.63)
0 0 0 -1
for trace trff =0, that is, Eq. (8.63) can be written as,
I, 0
Yo=PB= [ 0 — IJ (8.64)

where we have the 2 X 2 spin matrix as [/, = . Note that the Dirac

spinors are the standard generators of the Lie algebra of SU, .
The commutation relations of the Dirac spin matrices is given as

{7”, 7”} =y'y"+ytyt =igtl (8.65)

4 ~

and det‘yﬂv = det”g uv| Where g is the metric tensor. The Dirac spin

matrices come into use in the electroweak vector-axial vector model as
7, (1=ys) for 75 as,
. . 01,23
Vs =LY N Vs=LYy V7YY (8.66)
where indices run 0 to 3. We can also write,
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Y (xs,x"): i;/fl”v)(xv) & (8.67)

n=—o0
which expresses some of the properties of a five dimensional space
having y,, 7, 7,,7; and ys. Note that y; is associated with a five
dimensional metric tensor. This five-dimensional space passes exactly
one geodesic curve which returns to the same point with a continuous
direction which is similar to the formation of the Dirac string trick which
requires a 720° path of an electron to return to its exact original quantum
state. The electromagnetic potential; and the metric of the Kaluza-Klein

geometry are related where we express 7,5 in terms of a potential @, so

that we have

Vs = «/2K¢# (8.68)
where Kzg% and where F ~c G °r the Rauscher quantized

cosmological force. Then we have a five-space vector as,

S O o O

Vs (8.69)

1

Through this approach, we can relate covariance and gauge invariance.
For the Poisson's equation we have,

1
Vo, = 5/(04,110 (8.70)
where again x = 8% as above. The electromagnetic field, L » can be

expressed as,
_ 99, Oy,
ooxY o
which yields an interesting relation of the gravitational metric to the

(8.71)

1
electromagnetic field. Also the Lagrangian is given as L = EF vy v SO

that £ =L./—g for the space-time metric g. Note that we have
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L=] \/g dt, where dt represents a four-space. Now let us return to

our discussion of the twistor algebra and relate it to the spinor calculus.
The Penrose twistor space also yields a five dimensional formalism
similar to that formulated by the Kaluza-Klein theory.

The quanta are associated with a quantum field of particles that carry
both momentum and energy. The total energy Hamiltonian can be
defined in terms of a number of simple phonon states which can be

expressed in terms of @, creation and a, destruction operator states.

Since all creation operators commute, these states are completely
symmetric and satisfy Bose-Einstein statistics. Such phonon states,
having a definite number of phonons, are called Fock states, which is the
vector sum of the momentum of each of the photons in the state. The

ground state |0> can be considered the photon vacuum state or Fock state

+_

where the photon is taken as a phonon state. The creation and destruction
operators commute as {an , aj

0,, for the delta function o, . Both
projective and non-projective twistors are considered as images in a
complex Riemannian manifold in its strong conformal field condition. In
analogy to the Hartree-Fock spaces, or Fock space, using the appropriate
spin statistics, Bose-Einstein or Fermi-Dirac; duality, analytic
continuation, unitary and other symmetry principles. Particles can be
considered as states as the Fock space elements or the ‘end’ of each
disconnected portion of the boundary of the manifold [47].

We can consider an 7 -function as a ‘twistor wave’ function for a
state of 7 -particles. In the first order consideration, Penrose considers a
set of n-massless particles as a first order approximation. We form a

series on a complex manifold as elements of the space C, as

foo fl(za), fz(za,ya), ]Q(Z“,y“,x“),... (8.72)
which are, respectively, the 0™ function, 1° function, 2™ function, and 3™
function, etc. of the twistor space, which are also elements of C,. We
can also consider f,, f,, f,, f;,.... as the functions of several nested

twistors in which £, is the central term of the wave of the twistor space.

We can say that these nested tori can act as a recursive sequence. Penrose
relates the twistor to particle physics by suggesting that, to a first

approximation, f, corresponds to the amplitude of a massless, spin 1
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particle, f, to a lepton spin ' particle, and f; to Hadron particle states,
and f, to higher energy and exotic Hadron particle states. Mass results
from the breaking of conformal invariance for f, for n =2 or greater,
similar to the S-matrix approach [48]. The harmonic functions, f, , form
a harmonic sequence, where f, for n =2 form the Fermion states, and
f, for n=3 form the Hadron twistor states. Essentially, in the twistor
space, we have a center state f, around which f,, f,, ... occur. Each

of these sequences waves forms a torus-like topology, hence, f, and f,

form a double nested tori set consistent with both spin 1 and spin %
particle states where all n states are elements of the twistor, z, as

n € z. In the specific case of a massless particle with spin for f,, the

two-surface in complex Minkowski space corresponding to the twistor
represents the center of mass of the system so that the surface does not
intersect the real Minkowski space. This reflects the system's intrinsic
spin. We see an analogy to the 3-tori Calabi-Yau string theory. The

higher order f, may describe higher order string modes or oscillations

n

of Z°24=0 or fo - This occurs for the case using f,, f,, and f;

and, hence, all known particle states.
The topology of the first three Penrose projective twistor states are

PT, PT", and PT . The PT", and PT  are the domain of the
projective twistor space, PT , where we denote these two states in which
(-1,1) are elements of # where & is small. We denote two line elements

which are denoted in terms of twistors as a surface on the sphere S° as
PT* which corresponds to Z“Z,=0 and Z*Z, =0 for t=1-¢
-t t

t t
for PT", and PT~ gives t=1—-&=&—1. These two branches
correspond to a transformation matrix,

1 0

(8.73)

S = O~
_— o =~ O

1
0
t

S -~ O
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This gives us a translation formulation for vectors into the states of
spinors in terms of £, in terms of the spinors

0

3 1 0 ¢t 0)a

o R VR R ) 37
7 | |t 01 0|z '
to0 !

Lo 0 1)z

t

1

which is Zta and ¢ ~ 1 since & is small. Then in terms of twistors,

- 0
o' ="+ fB (8.75)
ow
for 7,=m, where @ and 7 are orthogonal spinors. The term
0
8§A36i3 is small compared to @” and 7, since & is small. The
@

unit spinors or vectors are & and 7 o forboth 4,B=12.
A 5D surface of projective twistors in a spin free state, which can
have genus g =0 for a spherical, no ‘hole’ surface to g #0 for

S x R. Penrose has formulated the relations between the conformal
geometry of Minkowski space, complex analysis, and hence, analytic
continuation, and the solutions to certain conformally invariant
differential equations such as Maxwell's equations. Gauge theory in this
context also allows the formalism of the Yang-Mills equations, which
have become a major tool in four-dimensional differential topology. The
Yang-Mills theory is a non-Abelian gauge group theory, which is the
basis of modern quantum particle field theory. Invariance under the local

gauge group SU, can be extended to larger groups SU, for n>2. A

theory which is invariant under the local gauge group SU, is referred to
as a Yang-Mills theory. For example, chromodynamics is a Yang-Mills
theory with the gauge group SU,. The exploration of conformally
invariant conditions on Minkowski space is formulated for contour
integral formulation process solutions to the Dirac equation. The contour

integral methods allow integrability and are used to deal with the ‘holes’
or singularities in real and complex manifolds [49,50].
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Work is in progress to complete the complexification of the Dirac
equation [51] in the complex-8 space.

8.7 Conclusions

It appears that utilizing a complexification of Maxwell’s equations with
the extension of the gauge condition to non-Abelian algebras, yields a
possible metrical unification of relativity, electromagnetism and quantum
theory. This unique new approach yields a universal nonlocality. No
radical spurious predictions result from the theory, but some new
predictions are made which can be experimentally examined. Also, this
unique approach in terms of the twistor algebras may lead to a broader
understanding of macro and micro nonlocality and possible transverse
electromagnetic fields observed as nonlocality in collective plasma state
and other media. In the next chapter we demonstrate application of the
model to complex 12-space and develop correspondence to M-Theory
and F-Theory.
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Chapter 9

Probability =1: An Empirical Protocol for
Surmounting Quantum Uncertainty

This amazing technique is still in its infancy - J.G. Cramer [1].

It is easy to show using standard theory that if a system starts in an
eigenstate of some observable, and measurements are made of that
observable N times a second, then, even if the state is not a stationary one,
the probability that the system will be in the same state after, say, one
second, tends to one as N tends to infinity; that is, that continual
observations will prevent motion...- Alan Turing [2].

Interaction-Free Measurement (IFM) is a quantum mechanical procedure
for detecting the state of an object without a phenomenological
interaction occurring with the measuring device. A radical extension of
the various experimental protocols spawned recently by the Elitzur-
Vaidman IFM thought experiment is proposed to ontologically surmount
(without interaction or collapse) the quantum uncertainty principle with
probability=1 through utility of the additional degrees of freedom
inherent in the supersymmetric regime of string/brane theory. Just as the
UV catastrophe provided a clue for the immanent transition from
Classical to Quantum Mechanics, the duality in the Quantum Zeno Effect
hints at another new horizon. IFM provides an intermediate indicia of
this developing scenario. The quantum Zeno paradox experimentally
implemented in IFM protocols hints at the duality between the regular
phenomenological quantum theory and a completed unitary or
ontological model beyond the formalism of the standard Copenhagen
interpretation. Utilizing extended theoretical elements associated with a
new formulation for the topological transformation of a ‘cosmological
least unit’, a putative empirical protocol for producing IFM with
probability=1 is introduced in a manner representing a direct causal
violation or absolute surmounting of the quantum Uncertainty Principle.

283
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9.1 Introduction — Philosophy of Phenomenology Versus Ontology

In the 1970’s the concept of quantum non-demolition (QND) [3] arose as
a process for performing extremely sensitive measurements without
disturbing an extremely weak signal which lead to the Weber approach
for gravitational interferometry. But there was a trade-off between the
accuracy of a QND measurement and its inevitable back-action on the
conjugate observable to that being measured. Recently myriad terms
were introduced for programs exploring manipulation of the quantum
uncertainty principle for non-collapse of the wave function: Negative
Result Measurement (NRM) [4], Quantum Non-Demolition (QND)
[3,5,6], Interaction Free Measurement (IFM) [7-15], Quantum Zeno
Effect (QZE) [16-19], Bang-Bang Decoupling (BBD) [20], Quantum
Error Correction (QEC) [21], Quantum Interrogation Measurement
(QIM) [22,23], Counter Factual Computing (CFC) [24,25], Absorption-
Free Measurement (AFM) [26,27], Quantum Seeing in the Dark (QSD)
[28], Quantum Erasure Experiment (QEE) [29,30], Interaction Free
Imaging (IFI) [31] and the Bomb Testing Experiment (BTE) [7].

An interaction is any action, generally a force, mediated by an
exchange particle like the photon in electromagnetic interactions. This
physical concept of a fundamental interaction regards phenomenological
properties of matter (Fermions) mediated by the exchange of an energy /
momentum field (Bosons) as described by the Galilean, Lorentz or
Poincaré groups of transformations. “There has been some controversy
and misunderstanding of the IFM system concerning what is meant by
‘interaction’ in the context of ‘interaction-free’ measurements. In partic-
ular, we stress that there must be a coupling (interaction) term in any
Hamiltonian description.” [32]. Here we wish to introduce a new ontol-
ogical type of homeomorphic transformation with no exchange particle
mediated by an interactionless or energyless topological switching [33].

It is impossible by definition to violate the uncertainty principle,

AxAp >2h/2 or AEAt_>h/2 within the framework of Copenhagen

phenomenology arising from operation of a ‘Heisenberg Microscope’.
This is a fundamental empirical fact demonstrated by the Stern-Gerlach
experiment where space quantization is produced along the z axis by
continuous application of a non-uniform magnetic field to atomic spin
structure [34], or by Young’s double-slit experiment [35] for example.
Recent work stemming from the Elitzur-Vaidman bomb-test thought
experiment [7] has begun to change this immutable law. The Elitzur-
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Vaidman bomb-test experiment was first demonstrated experimentally in
1994 [36] using a Mach-Zender interferometer (Fig. 9.1); and soon led to
two main improved procedures:

1) Multiple recycled Measurements and
2) Multiple Interferometers.

Figure 9.1 General form of the Mach-Zehnder interferometer used to determine
the phase shift caused by a sample placed in the path of one of
two collimated laser beams. A is the beam source, B the sample and C & D the
detectors. Note the two types of mirrors.

The Mach-Zehnder interferometer [37] works by using pairs of
correlated photons produced by spontaneous parametric-down
conversion from a molecular crystal such as LilOs. Initially in the first
experiments for a 50-50 beam splitter for a one time measurement cycle
the IFM probability was 25% according to the formula in Eq. (9.1) [36];
but for repeated measurements and/or various forms of multiple
interferometers the IFM probability can be arbitrarily increased toward
unity as shown in Fig. 9.2.
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P(Det2)

7= P(Det2) + P(Bomb) ©-1)

The probability for the IFM model was suggested to occur in powers of
7/2N by Py, =[1-1/2(x/2N)* +..]'" where N is the number of

beam splitters in the Max-Zender interferometer. In his seminal paper (A
thought experiment) Elitzur suggested a maximum IFM of 50%. Kwiat’s
team developed a method to improve the model to 80% with

Fysp =1- (7> /4N)+O(1/ N?) where in this case N is the number of

photon cycles through the apparatus [36]. In regards to the Elitzur and
Vaidmann consideration that their model could be explained by the
‘Many-Worlds’ interpretation Cramer has proposed, “they suggest that
the information indicating the presence of the opaque object can be
considered to come from an interaction that occurs in a separate Everett-
Wheeler universe and to be transferred to our universe through the
absence of interference” [38].

1
0.8-
= 061 < P(IFM)
204+ = P(Bomb)
[a
0.2-
O‘I-- T T T T T T
1 4 7 10 13 16 19

Number of cycles

Figure 9.2 IFM probability can be arbitrarily increased toward unity by repeated
measurements. Figure adapted from [36].

In this chapter a putative protocol is delineated not for another
sophisticated improvement of the varied stepwise degrees of violating
the uncertainty relation by the several IFM protocols; but for completely
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surmounting the uncertainty relation directly, in a straightforward
manner, for any and every single action with Probability=1. In an
unexpected way our model has similarities to IFM/QSD but uses
extended theory to fully complete the task of uncertainty violation. One
could say the new noetic protocol sort of turns the IFM methodology
upside down and inside out. The HD regime of the noetic protocol is like
the complete “hall of mirrors” where the whole battery of interferometers
and multiple cycling routine is inherent in the HD regime, such that only
one ‘measurement’ is required for probability =1. The methodology of
this new empirical protocol is fully ontological (rather than the usual
phenomenological) and action in the new HD SUSY regime in causal
violation of Copenhagen phenomenology not in an Everett ‘many-
worlds’ sense [39] but in a manner that extends to completion the de
Broglie-Bohm-Vigier causal interpretation of quantum theory [40]. The
ontological basis is realized utilizing the additional degrees of freedom of
a 12D F-Theory iteration of M-Theory [41] along with the key
supposition of conformal scale-invariance pertaining to the state of
quantum of information.

While considerations of the vacuum are of paramount concern for
string theory, much of its putative essential parameters are ignored in the
avid exploration of other details. The P =1 model relies heavily on the
existence of a Dirac polarized vacuum [42-44]. Of primary concern at
this point of our development is its inclusion of extended electromagnetic
theory [45-47] which is a key element in manipulating the structural-
phenomenology of spacetime.

An experimental design, relying on the utility of a new fundamental
teleological action principle inherent in the topological geometry of a
covariant polarized Dirac vacuum putatively driving the evolution of
self-organization in spacetime as an autopoietic complex system, is
developed to elucidate the methodology for surmounting uncertainty.
The experimental apparatus, a multi-level interferometer, is designed to
focus this noetic unitary field.

As we shall see the protocol relies on the symmetry conditions of new
self-organized cosmological parameters amenable to a resonant hierarchy
of coherently controlled topological interactions able to undergo what
Toffoli calls ‘topological switching’ [48] as the energyless basis for the
Micromagnetics of information exchange. Finally to complete the
concatenation we utilize theoretical concepts associated with the putative
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covariant polarized Dirac vacuum [42-44] forming a string theoretic
spacetime background [49-51] also making correspondence between our
ontological view of quantum theory and an extension of Cramer’s
Transactional Interpretation [52].

Figure 9.3 The suggestion is that the central translucent cube in the lower right
represents a ‘particle in a box’ quantum state that through conformal scale-
invariance remains physically real when the metaphor is carried to 12D where it
becomes like the ‘mirror image of a mirror image’ and in that sense is causally
free of the E5 quantum state and thereby open to ontological information transfer
in violation of Copenhagen uncertainty.

9.2 The Proper Cosmological Perspective is Key
When physicists embraced the 3D Newtonian world view about a

hundred years ago the universe was considered to be mechanical and
predictable like a clockwork. Since the advent of QT reality is believed
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to be quantum and statistical or uncertain. Following this line of
reasoning when a Theory of Everything (TOE) is realistically discovered
based on a unitary field, should some form of monism be embraced? We
postulate that cosmology is not uniquely based on any of these three
conditions, but a continuous-state dynamic transformation of the three
regimes comprised of a Wheeler-Feynman-Cramer complementarity [52-
55] as outlined in Chap. 3. Physics has long resisted the role of the
observer in physical theory; but in an anthropic cosmology the observer
is an inherent key element or better said, the basis of observation [55].
This conundrum of the observer can be avoided here as its effects only
become critical for process needing to control a much deeper region of
spacetime (see Chap. 12).

Einstein stated that ‘all of physics is based on measurements of
duration and extension’. Until now this has occurred within the
parameters of a 4D Minkowski-Riemann spacetime metric under Gauge

conditions utilizing various forms of the E3/M , Galilean-Lorentz-

Poincaré transformations describing classical, quantum and relativistic
conditions. These criteria are no longer sufficient and indeed our
protocol for surmounting the uncertainty principle requires description of
a new cosmological regime described by a new set of 12D
transformations [56,57] we hope to call the Noetic Transformation
because of its relevance to anthropic considerations (see Chap. 5). In this
regard in spite of Bell’s theorem, following Einstein’s conundrum, we
restate his complaint that quantum theory is incomplete and therefore
wholly inadequate for some processes.

Cramer’s transactional model of QT [52] has been ignored by most
physicists for a variety of reasons we will not take the time to address
here. This just means that when we bandy it about here as a key
foundation of HAM cosmology it is foreign and not well understood. A
Cramer transaction entails Wheeler-Feynman [53] future-past, standing-
wave symmetry conditions which when extended to the HD SUSY
regime readily lend themselves to extension to mirror symmetry
conditions inherent in the 12D F-Theory iteration of M-Theory [41].
Further we suggest that the new 12D noetic transform adds additional
piloting super-quantum potential [58] parameters, suggesting two forms,
levels or regimes for quantum mechanics — that of the observed 4D
phenomenological interaction associated with the uncertainty principle;
and the new HD ontological ‘piloting’ or anthropic guidance regime. As
discussed in Chap. 5 reality itself is a transaction (see Figs. 5.2, 5.3).
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Because the external world we observe is a limited subspace [55,59] of a
larger contiguous reality some elements are removed from perception by
subtractive interferometry.

In the standard Copenhagen Interpretation of QT an event emerges
only as a result of measurement and objective reality is considered to be
a probabilistic illusion. Cramer considers ‘all off diagonal elements of
the line element physically real’ during the process of the offer-wave-
confirmation-wave process preceding a transaction (event) [52]. We may
call the final event a resultant of the conditions of Heisenberg Potentia.
Here we still wish to consider reality illusory to the Minkowski observer.

oyt Sl o = .\"./' g
N \ i

Quantum Ste;t.é:Vect.or

Figure 9.4 A way to look at a transaction as a collapse,

Reduction / Collapse
‘P> to the 2D

Euclidean plane from, in this case, an HD potentia of two possible orthogonal

states, |l//+>, l//7>.

Issues of the nature of the fundamental cosmological background
continue to be debated with disparate views jockeying for philosophical
supremacy; a scenario remaining tenable because experimental avenues
for testing physics beyond the standard model have remained elusive.
Here a putative empirical protocol is devised for manipulating the
so-called covariant Dirac polarized vacuum (DPV) providing a
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methodology for both surmounting uncertainty and low energy protocols
for testing string theory. The DPV has a sixty-year history in the physics
literature [42-44] which has for the most part been ignored by the main
stream physics community for a number of philosophical conflicts. The
problem of surmounting uncertainty is solved by the utility of additional
degrees of freedom introduced by utilizing a multiverse cosmology and
the associated extended theoretical elements.

aT|"%| 6

(Unity

Figure 9.5 The domain for the unification of quantum theory and gravitation
occurs in the unitary regime; not with each other because quantization has a
cutoff similar to the limit discovered for Newtonian mechanics.

9.3 Micromagnetics of Spacetime Conformation

An extensive body of literature exists for phenomena related to the zero-
point field; but relative to noetic theory this work is considered
metaphorically descriptive only of the ‘fog over the ocean’ rather than
the structural-phenomenology of the ocean itself. Instead the deep
structure of a real covariant Dirac polarized vacuum is utilized [42-
44,60]. The Casimir, Zeeman, Aharanov-Bohm and Sagnac effects are
considered evidence for a Dirac vacuum. New assumptions are made
concerning the Dirac polarized vacuum relating to the topology of
spacetime and the structure of matter cast in a 12D form of Relativistic
Quantum Field Theory (RQFT) in the context of the new HAM
cosmological paradigm [61-63]. In this anthropic cosmology the

observed Euclidean-Minkowski spacetime present, £ — M 4 1s a virtual

standing wave of highly ordered Wheeler-Feynman-Cramer retarded-
advanced future-past parameters respectively [52,53]. See Figs. 9.4 and
9.19, 9.20 for a graphic illustration of this paradigm. An essential
ingredient of HAM cosmology is that a new action principle synonymous
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with the unified field arises naturally and is postulated to drive self-
organization and evolution through all levels of scale [64-66].

In this context an experimental design [57,67] is introduced to isolate
and utilize the new anthropic action to test empirically its putative ability
to effect conformational structure of the topology of spacetime to
surmount the wusual phenomenologically based uncertainty in an
ontological matter with probability =1.

Noetic Theory postulates that spacetime topology is ‘continuously
transformed’ by the self-organizing properties of the long-range
coherence [68,69] of the anthropic, élan vital or unitary noetic field
[64,65,70-81]. In addition to manipulating conformational change, from
the experimental results we attempt to calculate the energy Hamiltonian
required to manipulate the Casimir topological conformation in terms of

the noetic field equation, F), = E/R (unexpanded form, see Chap. 4).

This resonant coupling produced by the teleological action of the
anthropic noetic field driving its hierarchical self-organization has local,
nonlocal and supralocal (complex HD) parameters [64]. The Schrodinger
equation, extended by the addition of the de Broglie-Bohm quantum
potential-pilot wave mechanism has been used to describe an electron
moving on a neural manifold; but this is not a sufficient extension to
describe anthropic noetic aspects of the continuous-state symmetry
breaking of spacetime topology which requires further extension to
include action of the noetic unitary field in additional dimensions.

The Noetic Field [64,65,70-83] produces periodic symmetry vari-
ations with long-range coherence [67-69] that can lead to a critical
Noetic Effect [64,72] of the Ising model lattice gas rotation of the
Riemann sphere spacetime backcloth. This can be described by a form of
double-cusp catastrophe dynamics (Fig. 9.9). Operationally the plane of
equilibrium experiences sustained hyperincursion by the noetic field. The
coupled modes of this process rely on a special form of the harmonic
oscillator called the incursive oscillator [82-85]. There is a force of
coherence [86]. For example for an Earth observer’s temporal percep-
tion, railroad tracks recede into a point at the horizon. For an atemporal
eternal HD observer, the tracks remain parallel. This is the origin of the
coherence force which forms a kind of logic gate driving equilibrium of
the Casimir boundaries to parallel or degenerate modes thus giving rise
to the possibility of effecting conformational states.

This is a boundary condition problem; here probably of the Born-von
Karman type where the boundary conditions restrict the wave function to
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periodicity on a Bravais lattice of hexagonal symmetry, stated simply as
w(r+ N,a,)=vy,, where i runs over the dimensions of the Bravais

lattice, a,are the lattice vectors and N, are integers [87,88]. In this
model presence of the periodic spherical rotation effects of the cyclical
coherence-decoherence modes allow the action of the noetic field [64].
This Noetic Processing is governed by the fundamental equation of
unitarity, F,, = E/R (Fig. 9.7). Cyclotron resonance, logarithmic spiral
(Fig. 11.18), Kaluza-Klein hierarchy or genus-1 helicoid ‘parking garage
(Fig. 11.7) may maintain piloting by the noetic field or induce an
electromotive ‘radiation pressure’ or topological switching coherence
force, the Noetic Effect (Fig. 9.7), on the topology of spacetime leading
to conformational change in the static-dynamic [89-91] leapfrogging’ of
the Casimir boundary conditions of topological brane states.

AA AA

A

Figure 9.6 HD emergence from a LD lattice gas. If the central vertex of the
cube represents a Euclidean point, the 12 satellite points represent HD control
parameters

We can’t be sure yet which of the hierarchical formalisms might be
the physical one until some empirical work is done. Intellectually we
lean toward the concept of the action of a cyclotron resonance hierarchy
acting on the genus-1 helicoid parking garage structure modulated by
some form of Bessel function because this seems to meld well with
catastrophe theory and the future-past symmetry breaking parameters we
postulate in to be inherent in the structural-phenomenology of HAM
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continuous-state spacetime topology. The structural-phenomenology of
atoms and molecules is full of domain walls amenable to description by
combinations of Gauss’ and Stokes’ theorems ordered in terms of Bessel
Functions where boundary conditions create resonant cavities built up by
alternating static and dynamic Casimir conditions [89-91]. As frequency
increases central peaks occur with opposite or zero polarity at the domain
edges. These properties are relevant to Ising Model [92] spin flips of the
domains of the Riemann-Block Spheres effecting homeostatic planes of
equilibrium (Fig. 9.7a). The noetic effect can maintain equilibrium or
produce catastrophes causing conformational change in the Casimir
spacetime structures [93].

GEOMETRIC REPRESENTATION OF THE NOETIC FIELD EQUATION
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Figure 9.7 Topological and geometric idealizations of the noetic field equation
describing an action of the noetic field, called the ‘noetic effect’, on a biological
or spacetime manifold.
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9.4 Catastrophe Theory and the Noetic Formalism

Regarding dynamical systems that generally operate in a framework of
stability and equilibrium — Technically these systems have a restrictive
class called gradient systems which contain singularities or points of
extrema. Some causal action can institute a bifurcation of an extrema that
can initiate a qualitative change in the physical state of the system.

X
M _
X, i
X _
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_,.-ﬁ?'
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Figure 9.8 Basis of catastrophe theory.

Catastrophe theory' describes the breakdown of stability of any
equilibrium system causing the system to jump to another state as the
control parameters change. The changes in the singularities associated
with the bifurcation of extrema are called elementary catastrophes [94-
96] and can be described by real mathematical functions

f:RY > R. 9.2)

The equation describing an elementary catastrophe utilizes variables
representing Control and State parameters of the system and is a smooth

! The groundwork for Catastrophe Theory began with Poincaré’s work in 1880 on the qualitative
properties of solutions to differential equations; and became formalized in the 1950’s by R. Thom’s
work on mapping singularities in structural stability, which he called catastrophes.
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real function of » and »n where R represents the resultant singularity or
catastrophe

f:R"xR" > R. (9.3)
The r variables are the control parameters of the state variables n. The
function f'is therefore an r-parameter family of functions of # variables.

If we let f(ai,...a,; xj,..xnj (9.4)

be a smooth real-valued function of » + n real variables we get equation
(9.3). The number of elementary catastrophes depends only on » and is
finite for » > 5 totalling eleven (table 9.1) and infinite for » > 6.

#(Control Factors) |Numhber of Catastrophes Name Dimensions
r=1 1 A, Fold Catasirophe 2D
r=2 1 A, Cusgp Catastrophe 3D
r-3 3 A, Swallowiail 4D
r=4 2 A, Butterfly 5D
r=35 4 A, Wigwam 6D
r=73 - D, Eliptic Umbilic 5D
r=3 - D, Hyperbolic Umbilic 5D
r=4 - D Parabolic Umbilic 6D
r=35 - D 2" Elliptic Umbilic 7D
r=>5 - D, 2 Hyperbolic Umbil 7D
r=35 - ., Symbolic Umbilic 7D
r=6 D X, Double Cusp 9-11D

Table 9.1 The general forms of catastrophes showing how the dimensions
increase as the number of control factors increase. The names bear some
resemblance to the geometric pattern of the catastrophe. The double cusp
catastrophe is utilized in development of Noetic Theory because it models most
closely noetic superspace transitions and is compatible with the fundamental
equation of consciousness.

This model can be utilized to call for a new field of vacuum
engineering based on the structural-phenomenology of the noetic field
and whether resultant action of the noetic effect is positive or negative.



Probability =1 297

Spacetime exhibits complex self-organization. The noetic field is the
factor driving this self-organization [64]; therefore we postulate
hyperincursion and anticipatory properties are inherent in the
fundamental hierarchical basis of this self-organization which can be
formally described in terms of Double-Cusp Catastrophe Theory.

NOETIC ACTION ON THE EQUILIBRIUM PLANE
OF A DOUBLE-CUS