
About Some Unsolved Problems in Physics

M. Pitkänen1, October 1, 2007

1 Department of Physical Sciences, High Energy Physics Division,
PL 64, FIN-00014, University of Helsinki, Finland.

matpitka@rock.helsinki.fi, http://www.physics.helsinki.fi/∼matpitka/.

Recent address: Puutarhurinkatu 10,10960, Hanko, Finland.

Contents

1 Introduction 2

2 The problems related to energy 3
2.1 Energy problem of General Relativity . . . . . . . . . . . . . 3
2.2 The relationship of gravitational and inertial masses . . . . . 4
2.3 Some problems of cosmology . . . . . . . . . . . . . . . . . . 4

3 Anomalies challenging reductionism 5
3.1 The problem of dark matter . . . . . . . . . . . . . . . . . . . 5
3.2 Biology as the mother of all anomalies . . . . . . . . . . . . . 6
3.3 Nuclear physics anomalies . . . . . . . . . . . . . . . . . . . . 7

4 Some problems of particle physics 7
4.1 How to understand the ratio of proton and Planck masses? . 7
4.2 Problems of QCD . . . . . . . . . . . . . . . . . . . . . . . . . 8

5 Some more philosophical problems 9
5.1 How to make observer a part of physical system? . . . . . . . 9
5.2 What are the values of conserved quantities? . . . . . . . . . 10
5.3 How subjective and geometric time relate? . . . . . . . . . . . 11
5.4 Problems related to the basic conceptual framework of quan-

tum physics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
5.4.1 The relationship between quantum and classical physics 11
5.4.2 Is it possible to unify quantum theory and thermody-

namics? . . . . . . . . . . . . . . . . . . . . . . . . . . 11

1



5.4.3 How to introduce measurement resolution to quantum
measurement theory? . . . . . . . . . . . . . . . . . . 12

5.5 The ultimate question: How to get rid of theory-reality dualism? 13

6 Conclusions 14

2



Abstract
Various unsolved conceptual problems and anomalies challenging

the basic assumptions of recent day theoretical physics are discussed
and their solutions in the framework provided by Topological Ge-
ometrodynamics (TGD) are proposed.

1 Introduction

Roughly 23 years after the first super-string revolution theoretical particle
physics has entered into a state of deep stagnation. The basic prediction
of M-theory is that one cannot predict aneything. Neither particles masses
nor fundamental symmetries nor even the dimension of space-time. Instead,
one must take all physics we know as completely accidental aspects of a
particular vacuum we happen to live. There is no empirical evidence for
different gauge groups and different space-time dimensions in the known
part of cosmos and even atomic spectra seem to be same everywhere but
this little empirical detail does not seem to bother M-theorists.

The reasons for the frustrating and unforeseen situation are manifold.
Sociological factors are certainly important: after the super string revolution
super string models became the only game in the town and the communica-
tion of competing theories became gradually more and more difficult. The
outcome is the endlessly repeated claim that there are no known competitors
for neither existing cosmological scenarios nor for string theory and we must
be happy with what we have. Nothing could be farther from truth. There
exist highly developed competing theories but the arrogance of academic
hegemony prevents very effectively their communication.

Second strange claim is that the basic problem of standard model is that
it works too well so that one must just patiently wait what LHC will give to
us. Also this belief reflects deep ignorance: even restricting the attention to
the narrow realm of elementary particle physics one finds a rich spectrum
of conceptual difficulties and anomalies.

To my opinion the situation reflects deeper problems related to the break-
down of the naive reductionistic belief that the progress in physics is march-
ing down to shorter and shorter scales and that Planck scale is under reach
now. More generally, ”philosophy” has been synonym for bad physical think-
ing since the establishment of quantum theory with the consequence that
theoretical physics has reduced to a blind computation without deeper un-
derstanding of the underlying theory.

In the following I shall summarize my view about general problems with
emphasis also to what might be ridiculed as ”philosophical” problems and
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represent a list of anomalies the understanding of which I believe to be
very relevant for progress in physics. I do not bother to pretend that I
happened to discover these problems and anomalies just yesterday because
I have used all 28 years of my professional life to develop solution of these
problems in the conceptual framework provided by what I call Topological
Geometrodymamics (TGD), and I see nothing crackpottish in representing
TGD as one possible approach to these problems.

2 The problems related to energy

It it is could to start with conceptual problems related to the notion of
energy since they relate very intimately to many other problems in TGD
framework.

2.1 Energy problem of General Relativity

One might think that the notion of energy has been understood for long time
ago: energy and various conserved quantities are Noether charges related to
various symmetries. This nice picture however fails in the case of General
Relativity since the Poincare symmetries of empty Minkowski space allowing
to identify basic conserved quantities are lost since matter makes space-time
curved. One can speak only about energy and momentum densities but not
about conserved (or even non-conserved) quantities.

TGD [A1, A2] emerged as a possible solution to the problem. If space-
times are representable as 4-surfaces of 8-D imbedding space H = M4×CP2

then Poincare symmetries can lifted to those of M4 factor of H. Even more,
the symmetries of the standard model can be understood as symmetries of
CP2 factor. Color symmetry corresponds to isometries of CP2 and color
becomes orbital angular momentum like quantum number rather than spin
like quantum number; electro-weak symmetries correspond to the holonomy
group of spinor connection of CP2 and are automatically broken symme-
tries; the two chiralities of imbedding space spinors correspond to conserved
baryon and lepton numbers so that proton instability plaguing GUTs and
string models is not a problem of TGD.

A geometrization of various gauge fields emerges in terms of induced
gauge fields and the problem of understanding the CP2 explains the origin
of standard model symmetries. Later work has demonstrated that M4×CP2

has deep number theoretical meaning related to the classical number fields.
The extension of conformal invariance of string models in turn fixes space-
time dimension to D = 4 and forces Minkowski space factor of H to be
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just four-dimensional Minkowski space M4. Thus quite an impressive list of
problems encountered by unifier is solved by a solution to single fundamental
problem.

2.2 The relationship of gravitational and inertial masses

Equivalence Principle stating that inertial and gravitational four-momenta
are identical is the basic tenet of General Relativity. The fact that gravita-
tional mass is not conserved in cosmology suggests the breaking of Equiva-
lence Principle in long time scales in TGD Universe.

This is indeed true. One can identify expressions for gravitational mo-
menta and for gravitational counterparts of all quantum numbers as Noether
currents but they are not conserved anymore. Equivalence Principle holds
true at elementary particle level but there also violations of it are predicted:
in particular very general class of cosmic string type extremals of field equa-
tions with vanishing inertial quantum numbers but with a huge density of
gravitational mass exist. Gravitational mass can be also negative which
would bring in antigravity type effects indeed crucial in the TGD based
model for large voids and of cosmic expansion.

2.3 Some problems of cosmology

Cosmology is plagued by many other problems besides those already men-
tioned.

a) Why the mass density is very nearly critical rather than the huge
density expressible in terms of Planck mass which is the only purely gravi-
tational mass scale.

b) Inflationary cosmologies explained the absence of horizons in the very
early cosmology and thus isotropy of microwave background and predicted
correctly the flatness of 3-space. Unfortunately inflationary cosmologies are
highly non-unique and require new Higgs type fields with very un-natural
potentials.

c) Second law of thermodynamics predicts that early universe should
have low entropy whereas very early cosmology suggests maximum entropy.
Matter antimatter asymmetry and the origin of magnetic fields encountered
everywhere in cosmos are further mysteries of the standard cosmology.

The first thing to do in order to test a new theory is to do cosmology
[D6]. The surprise was that the imbeddings of Robertson-Walker metrics had
very nice features following just from the imbeddability with no reference to
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dynamics. For instance, global imbeddings have always sub-critical density
of gravitational mass density.

Critical and over-critical cosmologies turned out to be determined apart
from a parameter determining their duration and predict accelerating cos-
mic expansion since pressure is negative for these solutions. Therefore ac-
celerating cosmic expansion is an unavoidable prediction and dark energy
is replaced with dark matter in TGD Universe. The remaining challenge is
to understand detailed mechanisms. Critical cosmologies have no horizons
and the 3-space is flat for them so that the basic prediction of inflation-
ary cosmologies results. The scale invariant spectrum of fluctuations of
the microwave background temperature is replaced with quantum critical
fluctuations also independent of scale. This a beautiful example of the uni-
versality of the dynamics of TGD implied by its quantum criticality fixing
the value of Kähler coupling strength, the only coupling parameter of theory
and analogous to critical temperature.

Many-sheeted space-time means quite a dramatic generalization of the
space-time concept. For instance, 4-D objects that I call cosmic strings
[D5] having 2-D M4 projection and gigantic density of magnetic energy are
fundamental solutions of field equations and assumed to dominate primordial
cosmology and give rise to the ordinary matter as radiation. This indeed
means low entropy during the primordial period.

The deformations of cosmic string having finite thickness in M4 gives
rise to a fractal hierarchy of magnetic fields in cosmological scales so that
the origin of magnetic fields is understood.

The hypothesis that cosmic string like objects contain the antimatter and
their exteriors the matter provides the simplest solution to matter antimat-
ter asymmetry. The small Kähler electric fields necessary resulting in the
deformation of the vacuum surrounding cosmic strings to non-vacuum yield
the perturbation producing a small CP breaking implying that the densities
of matter and antimatter are not quite the same and after annihilation only
matter remains in the exterior of strings.

3 Anomalies challenging reductionism

3.1 The problem of dark matter

The problem of dark matter is certainly the problem number one in the
recent day cosmology and particle physics and challenges also the reduc-
tionistic picture. Modifications of General Relativity and all kinds of exotic
particles have been proposed as a solution. Accelerated expansion com-
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plicates the situation even more. The explanation of accelerated expansion
based on cosmological constant requires also the identification of dark energy
(quintessence in models assuming exotic matter with negative pressure).

A possible solution of the problem comes from totally different direction.
There is evidence for Bohr quantization in astrophysical systems [16] with
a gigantic Planck constant. If genuine quantal effects are in question this
means that Universe is macroscopic quantum system in astrophysical scales
and reductionistic vision fails completely.

Already classical TGD predicts the existence of macroscopic quantum
phases in all length scales if one accepts quantum classical correspondence
stating that space-time sheets serve as space-time correlates of quantum co-
herence regions. This led to the idea that Planck constant has a spectrum
of quantized values forcing a further generalization of the notion of imbed-
ding space with a tentative interpretation of dark matter as macroscopic
quantum phases with value of Planck constant different from the standard
one [D7, D8]. Visible matter would condense around dark matter and make
quantal structures visible. Zero energy ontology is absolutely essential for
this vision.

Macroscopic quantum coherence is realized in cosmological length scales
and quite a detailed quantum view about the evolution of astrophysical sys-
tems emerges. A key prediction is that stationary states do not co-expand
with cosmos in the classical continuous manner but by quantum jumps in
which the value of Planck constant increases so that the quantum size of
the system increases too. Accelerated periods of cosmic expansion governed
by critical cosmologies serve as correlates for quantum critical phases cor-
respond to these periods. The choice of quantization axes on cosmological
length scale should be visible in the cosmic microwave spectrum and might
be identifiable as ”axis of evil” [25].

3.2 Biology as the mother of all anomalies

Forgetting for a while dogmas and trusting on intuition almost anyone would
say that living matter represents a prototype of an obviously quantal system.
Skeptics however argue that bio-systems are in practice completely classical
and deterministic albeit nonlinear, complex, and initial value sensitive.

There are several laboratory effects challenging this view. Quantal ef-
fects of ELF em fields on vertebrate brain is a well-established anomaly
dating back to seventies [17]. Large Planck constant for ELF photons would
allow their energies to be above thermal threshold and thus explains their
non-trivial effects: the obvious application is model of EEG [M3]. The nat-
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ural hypothesis is that dark matter makes living matter living by quantum
controlling visible matter condensed around it. Also the notion of field body
implied by the topological field quantization forced by the new view about
space-time is essential: magnetic body contains Bose Einstein condensates
of biologically important ions.

The large parity breaking effects manifesting themselves as chiral selec-
tion of molecules are a further anomaly difficult to understand in standard
model predicting extremely small violations of parity invariance. The pres-
ence of scaled up variants of weak interactions would explain chiral selection
elegantly and this fits also nicely with the fact that Compton lengths of
neutrinos are of order cell size.

3.3 Nuclear physics anomalies

There are also nuclear physics anomalies challenging the naive reductionistic
picture. Cold fusion has made a return [23] and there is now quite clear
experimental support for cold fusion in deuterium-deuterium systems. Also
selection rules are identified but they differ from those of standard nuclear
physics. A second strange finding is the dependence of nuclear decay rates on
electronic environment which challenges the dogma that atomic and nuclear
physics are complete separated realms [22].

These findings can be understood in TGD framework on basis of p-adic
length scale hierarchy and dark matter hierarchy [F8, F9]. Classical TGD
predicts that long range electro-weak and color gauge fields exist in all length
scales and quantum classical correspondence leaves no other conclusion than
the existence of scale up copies of electro-weak physics and hadron physics.
The strong prediction is that TGD Universe is a fractal populated by zoomed
up variants of various physics. The application of this picture to high Tc

super-conductivity involves exotic very light quarks and zoomed up electrons
in nanometer length scale [J1].

4 Some problems of particle physics

4.1 How to understand the ratio of proton and Planck masses?

The ratio of proton mass to Planck mass determines the mystery number
of recent day particle physics. In TGD framework the solution of the prob-
lem emerged by a rather accidental looking observation that square roots of
Mersenne primes Mn = 2n − 1, n = 89, 107, 127 gave the ratios of interme-
diate boson, hadron, and electron mass scales to CP2 mass which is roughly
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10−4 smaller than Planck mass and fixed for instance by the tension of cos-
mic strings assuming that their gravitational fields explain galactic rotation
curves [26].

This led to the idea that p-adic thermodynamics assuming super-conformal
invariance and assumption of p-adic length scale hypothesis stating that
primes near powers of 2 are physically preferred (the survivors in the evo-
lution at elementary particle level) might be powerful enough to predict
elementary particle mass spectrum. This turned out to be the case [F2, F3].

The necessity to fuse various p-adic physics and real physics to a larger
whole led to a generalization of number concept by fusing reals and vari-
ous p-adic number fields to a larger structure along common rationals and
algebraics. The notion of space-time sheet generalizes also and the interpre-
tation of p-adic space-time sheets is as space-time correlates for cognitions
and intentions, the mind stuff of Descartes [E1].

p-Adic thermodynamics also suggests a solution to the problem of un-
detected Higgs [F5]. The theory predicts that in the case of gauge bosons
Higgs gives dominating contribution to gauge boson mass but in case of
fermions Higgs contribution most naturally vanishes and thermodynamic
contributions determines the mass. Thus the couplings of fermions to Higgs
can be very small and therefore the rate for Higgs production via fermion
vertices can be much lower than in standard model.

4.2 Problems of QCD

When QCD [24] emerged after the failure of the hadronic string model and
transcendence to a theory of everything, people decided that QCD gives all
of hadron physics. There is however no guarantee that non-perturbative
QCD - even if it exists - really describes low energy hadron physics. For
instance, quark masses contribute only about 75 per cent to baryon mass
and quark contribution to the proton spin is more or less identical to zero.
Strong CP breaking is a further fundamental problem of QCD and solved
by hand by introducing pseudoscalar particle christened as axion and tai-
lored to have couplings cancelling strong CP breaking and requiring ex-
tension of standard model gauge group [27]. The third problem relates to
C(abibbo)K(obayashi)M(askawa) mixing [28]: is there some deeper mecha-
nism behind it?

TGD provides answers to this questions. Hadronic string model like
structure emerges naturally from TGD: classical quarks can be said to topo-
logically condense on 3-D string like objects. At quantum level one intro-
duces so called super-canonical quanta carrying only color and spin and
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dominating the masses of baryons and heavier mesons [F4]. The resulting
mass predictions have errors of order per cent. It is however essential that
the p-adic mass scale of quark depends on hadron (note that the scale is
exponentially sensitive to integer k defining it so that curve fitting is not
possible). Also the mass scales of neutrinos are found to depend on their
energy (or ”environment”) [29]. The large variations of effective mass of
electrons in condensed matter might also have explanation in terms of the
dynamical p-adic length scale of electron.

TGD predicts vanishing strong CP breaking (recall that color is not spin
like quantum number in TGD). CKM mixing in turn reduces to a topological
description of family replication phenomenon: fermion families correspond
to different handle numbers for partonic 2-surfaces and one can understand
why only three lowest genera are light. CKM mixing is induced by the
topological mixing of different topologies of partonic 2-surface.

Instead of axion TGD predicts entire hierarchy of copies of QCD type
physics and corresponding pions which might be experimentally confused
with axion. In particular, also leptons should possess color excitations and
thus lepto-pions could exist [F7]. There is considerable experimental support
for pseudo scalars with mass slightly above 2me [20]. Recently also evidence
for pseudoscalar with mass slightly above 2mµ emerged [21]. TGD based
model of nuclear physics in turn relies on color bonds connecting nucleons
having quarks with mass scale of order 1 MeV at their ends [F9].

5 Some more philosophical problems

5.1 How to make observer a part of physical system?

The objectivity postulate has led to a weird idea that the notion observer
should be eliminated completely from physics. The standard quantum mea-
surement theory achieves this strange goal only partially: observer is an
outsider not effected by physics but affects the microscopic systems by in-
ducing state function reduction.

One could however adopt a more ambitious attitude and ask how to
bring observer to quantum physics. This means nothing but building a
quantum theory of consciousness. The natural starting point is the basic
paradox of quantum measurement theory: if state function corresponds to
something occurring at the level of space-time level or Hilbert space it means
a breakdown of determinism of Schrödinger equation and this is definitely
not acceptable.
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If one allows non-determinism associated with the state function reduc-
tion, one must be able to do it without losing the deterministic fundamental
equations. In TGD framework this can be done [10, H1]: quantum jump
occurs outside space-time and Hilbert space between entire ”time evolutions
of Schrödinger equation”. At classical level entire 4-D space-time is replaced
with a new one. This changes dramatically the view about time since both
geometric past and future are recreated in quantum jump identified as a
moment of consciousness in TGD inspired theory of consciousness.

Note that if Universe were fully deterministic (or if the failure of deter-
minism can be neglected in macro scales) the question about the initial state
of Universe is encountered and cannot be answered within framework of ex-
isting physics. Now this problem disappears. This particular big bang asso-
ciated with our particular sub-cosmology defines only the time-like boundary
of one particular classical space-time sheet, not the first moment of conscious
existence. Furthermore, one cannot speak about the first quantum jump,
literally infinite number of quantum jumps has already taken place.

5.2 What are the values of conserved quantities?

Even if one accepts the proposed ontology one still encounters the problem
of predicting the values of conserved quantities like energy, fermion numbers,
electric charge and one cannot do this in the framework of existing physics.

The solution to this problem comes from a solution to a longstanding
problem of TGD. The problematic feature of the imbeddings of RW cos-
mologies was that they were vacuum extremals with respect to conserved
inertial energy. The eventual interpretation was in terms of zero energy
ontology [C2].

All physical states are creatable from vacuum meaning that they have
vanishing total conserved charges and consist of positive and negative energy
parts. At space-time level positive and negative energy parts corresponds
to the past and future boundaries of space-time sheets defining the basic
building bricks of many-sheeted space-time surface. In particle physics ex-
periments positive and negative energy states correspond to initial and final
states of particle reaction.

Positive energy ontology can be understood as a limiting case when the
time scale of perception is short with respect to the temporal span of the
space-time sheet associated with the zero energy state. Energy and other
conserved quantum numbers depend on the scale of resolution. The impli-
cations of this view are profound for technologies related to energy, commu-
nication, and control since negative energy signals propagating to geometric
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past become possible [G2]. Also thermodynamics must be modified.

5.3 How subjective and geometric time relate?

The relationship between experienced (subjective) time and geometric time
is one of the fundamental problems of physics. These times are definitely
quite different (tim has arrow/no arrow, future does not exist yet/both
future and past exist). The identification of subjective time as a sequence of
quantum jumps resolves this problem if one can assign to a given moment
of subjective time a value of geometric time [H1]. This time corresponds
naturally to a time parameter assignable to a space-time sheet representing
zero energy system assignable to observer’s conscious experience [H7].

5.4 Problems related to the basic conceptual framework of
quantum physics

5.4.1 The relationship between quantum and classical physics

The relationship between quantum and classical is on rather shaky grounds
in standard quantum theory and relies on stationary phase approximation
for functional integral which itself is mathematically ill-defined. It is however
clear that classical theory is an absolutely essential element of the interpre-
tation of quantum theory and in TGD framework this is the case.

The basic definition of the geometry of the world of classical worlds
(light-like 3-surfaces in H) assigns to any 3-surface 4-D space-time sheet
defining what might be called classical physics. The ill-defined path integral
is replaced with functional integral which exists mathematically and is free
of infinities thanks to the enormous symmetries of the geometry of world of
classical worlds and non-local dependence on 3-surface. The emerging view
is that light-like partonic surfaces (3-D generalization of random light-like
curves) correspond to quantum physics and space-time interior characterizes
the classical physics providing a representations of it (not 1-1 however).
That light-like 3-surface can be seen as random light-like orbit of parton
is consistent with zero energy ontology in which physical state has a dual
interpretation as a transition.

5.4.2 Is it possible to unify quantum theory and thermodynam-
ics?

To even start building theories one must believe on something. That unitary
S-matrix and correlation functions code for all that is interesting in quantum
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physical system represent the basic beliefs of quantum theorist. To achieve
something practical one needs also statistical physics and density matrix but
statistical ensembles are regarded as a practical fiction of the theoretician.
TGD forces to challenge also these beliefs.

The first point is that in zero energy ontology S-matrix, or rather, its
generalization, which might be called M-matrix- does not characterize uni-
tary time evolution as in standard physics approach having roots in non-
relativistic Hamiltonian mechanics. M-matrix characterizes zero energy
state rather than state evolution by giving the coefficients of time-like entan-
glement between positive and negative energy parts of the state interpreted
in the experimental situation as initial and final states of a particle reaction.

A unification of S- and density matrices results as M-matrix defined as a
product of the positive square root of density matrix and unitary S-matrix.
It is still an open problem whether S-matrix is universal or whether it de-
pends on some general properties of the system characterizing its ”phase”.
In any case, the gigantic symmetries of quantum TGD, its quantum critical-
ity, and finiteness requirement should fix S to a high degree. This approach
also unifies thermodynamics with quantum theory: thermal density matrix
represents a zero energy state for which the energy of positive energy part
of state has thermal distribution. Also the problematic coherent states of
Cooper pairs appearing in super-conductivity and having ill define fermion
number, charge and mass generalize to completely well-defined zero energy
states and their is no breaking of conservation laws.

5.4.3 How to introduce measurement resolution to quantum mea-
surement theory?

Standard quantum measurement theory does not involve the notion of finite
measurement resolution at the level of the basic mathematical formalism.
The work with von Neumann algebra known as hyper-finite factors of type
II1 (HFFs) emerging naturally besides factors of type I of wave mechanics
describing systems with finite number of degrees of freedom led to a modi-
fication of quantum measurement theory allowing to describe measurement
resolution in terms of so called inclusions N ⊂M of HFFs [C8, C9, C3].

The idea is simple: the included subalgebra describes measurement res-
olution, which means that complex rays of Hilbert space are replaced by
subspaces generated by the action of N algebra, N rays. Complex numbers
are thus replaced with non-commutative algebra N and quantum groups
and non-commutative variants of Hilbert space usually thought to relate to
Planck scale physics emerge naturally.
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5.5 The ultimate question: How to get rid of theory-reality
dualism?

Sooner or later theoretician encounters the really frustrating question ”What
about mathematics: does it define a separate reality besides material real-
ity?”.

This kind of theory-reality dualism is avoided in TGD framework. Quan-
tum states as mathematical objects - ”theory” - is only what exists in ob-
jective sense and quantum jumps between them give rise to conscious expe-
riences defining the mathematician. There is no need to postulate material
reality behind these mathematical structures.

This of course poses very strong self consistency conditions: the math-
ematical structure of the physical theory must be such that all internally
consistent mathematical structures are representable physically. In particu-
lar, the universe must be analogous to a universal computer able to emulate
any sensible physics, say that predicted by a gauge theory defined by a given
gauge group (if indeed mathematically self-consistent). The dualities of M-
theory (and of TGD [E2]) might be seen as manifestations of this emulation
ability. Furthermore, the hierarchy of Planck constants suggests that any
ADE type gauge group can appear as a gauge symmetry of an ”engineered”
physical system in TGD [C9].

The mathematical structure of TGD even in its recent form gives some
hopes of achieving the universality. Consider only the generalization of num-
ber concept by fusing real and p-adic numbers [E1] and the generalization
of the imbedding space to accommodate the hierarchy of Planck constants
[C9].

The notion of infinite prime [E3] in turn leads to what might be called
number-theoretic Brahman=Atman identity, algebraic holography, or a real-
ization of Leibnizian monadism. A given real number has an infinite number
of number theoretical anatomies realized as units in real sense so that sin-
gle space-time point can in principle represent quantum states of the entire
Universe and points of the world of classical worlds as its number theoretic
anatomies. Self-reference loop thus closes: the 8-dimensional imbedding
space with points replaced with monads becomes the fundamental struc-
ture. The evolution of the number theoretic anatomies of space-time points
becomes part of the evolution by quantum jumps.

14



6 Conclusions

The arguments above should make clear that physics as described by stan-
dard model is far from complete and there are good reasons to suspect that
reductionistic dogma is the reason for the recent stagnation. Perhaps the
time is soon ripe for replacing Universe as a dead deterministic clockwork
with a Universe which is fractal creatable from vacuum by intentional action
and replaced by a new one in each moment of consciousness.
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