





ii) to define both the observer’s awareness of that world/universe and conversely of its
own bodily (and mental) self-awareness, ie the observer’s own embodiment or body
from the perspective of its own self-referential frame.

Thus human consciousness must, by implication from (i) and (ii) and further levels of
self reference in regard to the human observer’s own reference frame, be a very
personal, i.e. one from the perspective of its own unique reference frame and history of
experience. It includes in this model however the awareness of the human observer’s
actual quantum self or will, defined as the observer’s own free (physical and mental)
energy (this is however ultimately inseparable from that of the Universe as a whole!).
For example, the mental free energy, which we all self-acquire naturally as a child (what
we truly observe when a child is being willful), that is used to exert and then control or
partially control our physical free energy and later our mental/thought processes
themselves [Marcer and Schempp 1996]. That is to say how the human self controls its
brain implies that brain itself has an neural object image or mental self, which we call
the mind, which can be used to control the brain’s quantum neural embodiment, and is
used consciously as when, for example, starting to leamn to drive a car, or in some act of
great courage or folly, when such conscious control can be used to indeed override all
the human being’s established experience or norms, mental or physical. This prediction
that the human organism has two principal self-reference frames, one physical and one
mental associated respectively to its entire physical and neural embodiments, in respect
to its physical and mental wholeness/health, is one for which Steckner [2001] has
produced demonstrative and simple experimental evidence of their physical separation.
The process of the spatial separation or evolution of mind frame or self from the whole
body frame or Self, can therefore be postulated to have indeed taken place, as man’s
ancestors began walking on two legs, and can be seen in this light as a prelude to the
emergence of human consciousness, as we know it. This model therefore postulates
human consciousness to be a noumena/qualia of living systems that arises as the result
of a higher level of self-reference now reached by cosmological evolution in relation to
the Earth Biosphere and perhaps even in relation to that of the Cosmos as a whole, i.e. it
is a quantum material phase transition, and an inevitable emergent property of such an
evolution.

6 A Illustrative Mathematical Model of the Desired Cosmological
Boundary Conditions

Having eliminated every possible solution to a problem,
That which remains, however improbable must be the truth.
Sherlock Holmes

The mathematical model, below, uses Schrodinger equation to illustrate that the
boundary conditions always essential to a correct solution could indeed in this case be
remarkable and be identified from the known considerations :-
A) of Berry/geometric phase [Maninihttp] with the totally degenerate quantum
state of zero energy, or q point, and correspondingly
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B) of QH [Schempp, 1993] with a quantum vacuum Bargmann-Fock emitter/
absorber model expressed in terms of annihilations and creation operators.
The postulate proposed is that the Hamiltonian H is zero in the Schrodinger equation for
the state vector y considered to apply to the Universe as a whole, so that

ihdy/ot = Hy =0

There can therefore be no Schrodinger evolution of dynamic origin and this time
invariance ensures that there is quite literally “no time like the present” just as we all
experience it.

However it does not preclude, considerations of the Berry phase say, a cosmological
evolution of entirely geometric-topological origin [Lloyd 2001], as is also the nature of
our experience. For y is now a complex constant a € T the complex torus group, and a
standing wave. That is,

v = a = exp(if) = z/|z|
where z is any complex number, since normalization of  requires that

wy* = sinf sinb + cosBcosO = 1
where y = sinB + icosO : y* =sin0 - icosO

It therefore follows that the phase 6 corresponds to the Berry parameter/angle in the
Berry parameter space. Thus 6 which specifies an arbitrary constant phase factor, may
take any continuum value to satisfy the normalization, and so  defines a totally
degenerate state, where
(1) the degeneracy would ensure a non-trivial loop in the Berry parameter space
and measurable gauge invariant phases of the state vector v, so that there
exists observable Berry phases 6,
(ii)  these observable phases point to non-trivial topological properties between
vector quantities and adiabatic parameters q, and
(iii)  the 6 space with the degenerate 6 points removed is infinitely multiply
connected — an astonishing geometric-topological concept, allowing 0 to be
continually updated, considerations of Berry phase [Resta, 1997, Manini
2001], say, by :-
a) how long the system has been away from its initial state,
b) where in three dimensional space it travelled, and
¢) what other quantum mechanical states were visited on route
so that 6 constitutes a complete history or historical record of the system’s evolution
and
(iv)  this degeneracy of y allows 6 to change discontinuously by arbitrary
amounts, yet normalization shows that all solutions are equivalent up to a
unitary isomorphism. An example in optical holography described in terms
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of a process uw/|u| concerns the sudden change of phase known as the Gouy
effect [Schempp 1992]. In QH this arises from the hidden symmetries of the
metaplectic group Mp(1,R) which is group describing the automorphisms of
G and forms a twofold covering of the symplectic group Sp(1,R). It can
therefore be seen as a renormalization,

v) further  can always be normalized, so in this cosmology the fundamental
problem of renormalization is solved.

Y may also :-

(a) act as the reference wave in relation to QH, performing the function of the
ultimate measurement standard in regard to the quantum holographic
measurement process, and

(b) serve as a diffraction grating/filter in relation to holography in regard to the 1933
Dirac/Kapitza postulate recently validated [Bucksraum, 2001]. Noting that such
standing waves have two intensity peaks per cycle.

Thus  specifies an infinite dimensional parameter space standing wave set, which in
QH concerns up to a unitary isomorphism, unique infinite dimensional irreducible linear
unitary representations of the Schrodinger type of G, where the equation for
normalization above shows, there is complete phase entanglement. Such complete
phase entanglement thus confirms that :-

(1) since QH is Lorentz invariant [Binz and Schempp 2001] there will be both
the spatial (and implicitly the temporal coherence) (indicative of the
mathematical signature {+++, - }) necessary in QH for full wave-front
reconstruction,

(i1)  that in QH specified in terms of the 3 dimensional Heisenberg Group Lie
Group G(x, y, z), the spatial measures X, y, z, can be regarded as three spatial
fundamental degrees of physical freedom, which in relation to the Berry
phase may be treated approximately as “slow” classical variables, as already
postulated. That is, these measures x,y,z are indeed true quantum mechanical
and not just classical variables and so could concern the mathematical
signature {-,-,-, +} in relation to quantum non-locality. This is confirmed by
the facts that in QH there is both a retarded and an advanced standing wave
set, and phase conjugate adaptive resonance specifies coordinates where the
3 dimensional object image and that of the object coincide and so takes place
on the Minkowski light cone itself,

(iii)  that coupled circle maps, which are able to model chaotic oscillations more
efficiently than ordinary (i.e. not incursive or hyperincursive) differential
equations, could therefore be used to more generally describe 6. These maps
are a tool to describe both synchronisation and adaptation/learning by Hebb-
type rules [Bauer and Nartienssen 1991]. For example, in a model where one
such mapping represents the phase dynamics of one system (a neuron in the
brain, for instance) or a group of neurons, it has been observed that,
depending on the coupling strength, different maps show correlated or
uncorrelated behaviour, while the autocorrelation function remains flat as is
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expected for a chaotic signal. Another example would therefore be the
fundamental gauge fields of physics (general relativity, the non-Abelian
electro-weak and chromo-dynamic quantum fields, etc). It says that the
corresponding coupling constants (the gravitational, electromagnetic, weak,
strong, etc) or “strengths”, represent evidence of correlated or uncorrelated
behaviour, as is generally postulated to happen in the course of any
postulated cosmological evolution.

Correspondingly in QH, the postulated cosmology would :-

(1) take place by spontaneous phase conjugate adaptive resonance,[Noboli 1985;
1987] in bounded systems, which the cosmos/universe defined as all the
exists, can be assumed to be,

(i)  be described [Schempp 1983] through the linear Schrodinger representation
U of G as a quantum vacuum Bargmann-Fock emitter/absorber model
expressed in terms of annihilation/creation operators, a, a* , where the
number states |n(k)), which are the quantum states occupying the mode k, are
the eigenstates of the number operator N(k) = aa* and [a, a*] = 7 is the
bosonic commutation relation, and

(iii)  be described as a Lie transformational system, which in terms of its Lie
diffeomorphism, or differential mapping with a differential inverse, confirms
the conclusions reached conceming the geometric/topological nature of its
behaviour and its renormalizability.

That is to say, in QH, where the phase 0 is the quantity of physical significance, a
repeated cycle of adaptive phase conjugate resonance describes the means by which the
cosmology evolves. This results from the fact that 6 adaptively maintains a complete
history or historical record of the cosmology from the postulated totally degenerate zero
energy quantum vacuum state, which existed before the initial spontaneous phase
conjugate adaptive resonance, and which will partially continue to exist so as to initiate
each following cycle, such that :-

) the system/cosmology can never return to its initial state so satisfying the
Third law of Thermodynamics,

(i)  in each phase conjugate adaptive resonant cycle, QH shows that entropy acts
as a quantum holographic information metric [Zurek 1989; Coveney, Jessel
and Marcer, 1991] so satisfying the Second Law of Thermodynamics,

(iii)  this is an adiabatic process appropriate to QH, and the Berry/geometric
phases 0 such that the First Law of Thermodynamics holds during each
cycle,

The concluding inference can therefore be that the proposed self-referential cosmology
i) functions as a quantum harmonic oscillator, since it is known that such oscillators are
equivalent to an assembly of bosons each having one polarization state, and

ii) that its totally degenerate initial vacuum state is a totally squeezed state, since it
known that oscillations in a photon (boson) distribution of squeezed states and
interference in phase space concerns the fact that a single mode of the electromagnetic
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field in a number state is equivalent to a harmonic oscillator with dimensionless co-
ordinates p and q such the trajectories are circles with radius \2(m+1/2) traversed in a
clockwise direction and such that the area 2n( in units of h) are defined by an inner
radius V2m and an outer radius V2(m +1), establishing the connection with coupled
circle maps and complete phase entanglement.
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