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Abstract

It may be noted that, increased redshifts and increased distances forced Edwin Hubble to propose the Hubble’s law. In
fact there is no chance or scope or place for 'galaxy receding'. If it is possible to show that, (from the observer) older
galaxy’s distance increases with its ‘age’, then automatically the concepts ‘galaxy receding’ and ‘accelerating universe’
can be put for a revision at fundamental level. Its only our belief in its 'given' (Doppler shift based) unproven
cosmological interpretation. Even then, merely by estimating galaxy distance and without measuring galaxy receding
speed, one cannot verify its acceleration. Clearly speaking: two mistakes are happening here. 1) Assumed galaxy
receding speed is not being measured and not being confirmed. 2) Without measuring and confirming the galaxy
receding speed, how can one say and confirm that it (galaxy) is accelerating. It is really speculative and unfortunate
also. During cosmic expansion, assuming past and present galaxies (which actually found to have gigantic structures) as
‘points’ and guessing photons coming from that galactic point particles seem to be ad-hoc. If light is coming from the
atomic matter of the gigantic galaxy, then cosmic redshift can be interpreted as an index of the galactic atomic ‘light
emission mechanism’. In no way it seems to be connected with ‘galaxy receding’. Whatever may be the expression,
definitions of cosmic red shift seem to be ad-hoc and not absolute. Hence with redshift concept - one may not be able
to understand the actual rate of cosmic expansion and actual cosmic geometry. Some cosmologists use the term
‘Hubble volume’ to refer to the volume of the observable universe. At any given time, the product of ‘critical density’
and ‘Hubble volume’ gives a characteristic cosmic mass and it can be called as the ‘Hubble mass’. Interesting thing is
that, Schwarzschild radius of the Hubble mass again matches with the Hubble length. Most of the cosmologists believe
that this is merely a coincidence. If one is able to show its applications in different areas of fundamental physics,
certainly it can be given more significance and superiority compared to the mysterious ‘dark energy’. At any given
cosmic time, ‘Hubble length’ can be considered as the gravitational or electromagnetic interaction range. Hubble
volume and Hubble mass play a crucial role in quantum physics, nuclear physics, atomic physics and particle physics. If
universe constitutes so many galaxies, if each galaxy constitutes a central fast growing and (light speed) spinning black
hole and if black hole geometry is more intrinsic than its ‘mass’ and ‘mass density’, then considering universe as a
‘growing and light speed rotating black hole’ may not be far away from reality. By increasing the number of
applications of Hubble mass and Hubble volume in other areas of fundamental physics, slowly and gradually and in a
progressive way concepts of Black hole Cosmology can be strengthened and can also be confirmed. Unknowingly the
fundamental physical laws are being developed, being executed and being proven inside and under the background of a
growing and light speed rotating black hole universe. It can be suggested that, ‘quantum of angular momentum’ may be
due to the cosmological manifestation and ‘discrete nature’ of angular momentum may be due the discrete nuclear
matter. In any bound system, ‘operating force’ only plays major role in maintaining the ‘existence of the bound system’
and ‘angular momentum’ is one of the result. If one is able to make the operating force as discrete, then automatically
one can observe a discrete structure like discrete radii, discrete angular momentum and discrete energy levels.
Alternatively if atomic nucleus constitutes any fixed number of protons and any fixed number of neutrons, it is possible
to guess that- nuclear mass is discrete. If nuclear matter is discrete, it is also possible to have a discrete atomic
structure . In this new direction authors noticed some interesting and very strange coincidences. Main problem is that,
the new relations are very simple to understand and very difficult to confirm. The most important point to be noted here
is that, synthesis of elementary physical constants seem to be more fundamental than the ‘cosmological
nucleosynthesis’.

Keywords: Hubble Length, Hubble Volume, Mach's Principle, Hubble mass, Light speed rotating black hole, Hydrogen atom, Quantum of angular
momentum, Uncertainty relation , Redshift, Coulomb mass, CMBR energy density.
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1 Introduction

In physics history, for any new idea or observation or new model - at the very beginning — their existence was very
doubtful. The best examples were : 1) Existence of atom 2) Existence of quantum of energy 3) Existence of integral
nature of angular momentum 4) Existence of wave mechanics 5) Six quarks having fractional charge 6) Confirming the
existence of muon/pion 7) Existence of Black holes 8) Black hole radiation 9) Einstein’s cosmological Lambda term 10)
Cosmic red shift 11) Discovery of CMBR 12) Accelerating universe and Dark energy [1-11]. The evidence for dark
energy is only indirect and many things about the nature of dark energy remain matters of speculation. Not only that, in
understanding the basic concepts of unification or TOE, role of dark energy and dark matter is insignificant.

Professor Peter Rowland says [12]- what is often described as the ‘standard model’ of cosmology is much less certain
than the standard model of particle physics, much less supported by experimental evidence and much less coherent. A
number of ad hoc ‘fixes’ are introduced to incorporate such phenomena as the large scale flatness of space-time, the
rotation curves of galaxies, and the apparent acceleration in the expansion of the universe. The whole theory would be
unsustainable if a non-expansionary explanation of the cosmological redshift should emerge. Santilli’s prediction and
observation of the isoredshift [13] from a physical theory with applications beyond the point particles and waves in
vacuum to which Einstein’s relativity theory is restricted requires us to look again at the possibility that other versions
of cosmology may be more coherent and that theories of the physical phenomena involved (like the author’s own) can
be developed independently of any particular cosmology at all.

1.1 Major shortcomings of modern cosmology

A) It may be noted that, increased redshifts and increased distances forced Edwin Hubble to propose the Hubble’s
law. In fact there is no chance or scope or place for ‘galaxy receding'. Its only our belief in its ‘given’ (Doppler shift
based) interpretation. Even then, merely by estimating galaxy distance and without measuring galaxy receding
speed, one cannot verify its acceleration. Clearly speaking: two mistakes are happening here. 1) Assumed galaxy
receding speed is not being measured and not being confirmed. 2) Without measuring and confirming the galaxy
receding speed, how can one say and confirm that it (galaxy) is accelerating. It is really speculative and
unfortunate also.

B) During cosmic expansion, assuming past and present galaxies (which actually found to have gigantic structures) as
‘points’ and guessing photons coming from that galactic point particles seem to be ad-hoc. If light is coming from
the atomic matter of the gigantic galaxy, then redshift can be interpreted as an index of the galactic atomic ‘light
emission mechanism’. In no way it seems to be connected with ‘galaxy receding’ [3,14,15].

C) If cosmic expansion is continuous and accelerating and redshift is a measure of cosmic expansion, then ‘rate of
increase in redshift’ can be considered as a measure of cosmic ‘rate of expansion’. Then there is no possibility to
observe a ‘constant’ red shift [16,17]. More over the current definition of red shift seems to be ad-hoc and not
absolute hence one may not be able to understand or confirm the actual cosmic rate of expansion.

D) According to the modern cosmological approach, bound systems like ‘atoms’ which found to be the major
constituents of galactic matter - will not expand with cosmic expansion/acceleration. As per the present
observational data this may be true. It might be the result of ending stage of expansion also. In this regard, without
considering and without analysing the past data, one can not come to a conclusion. If it is not possible to collect the
past data, theoretically it may be possible to proceed further in this new direction.

E) Even though it was having strong footing, Mach’s principle was not implemented successfully.

F) Even though the whole physics strictly follow the ‘constancy of speed of light’, cosmic acceleration seems to
violate it. This is really doubtful.

G) There is no scientific evidence for the Friedmann’s second assumption. We believe it only on the grounds of
modesty [18].

H) Drop in ‘cosmic temperature’ can be considered as a measure of cosmic expansion and ‘rate of decrease in cosmic
temperature’ can be considered as a measure of cosmic ‘rate of expansion’. But if rate of decrease in temperature is
very small and is beyond the scope of current experimental verification, then the two possible states are: a) cosmic
temperature is decreasing at a very slow rate and universe is expanding at a very slow rate and b) there is no
‘observable’ thermal expansion and there is no ‘observable’ cosmic expansion.

I) If ‘Dark energy’ is the major outcome of the ‘accelerating universe’, it is very important to note that - in
understanding the basic concepts of unification or other fundamental areas of physics, role of dark energy is very
insignificant. So far no ground based experiment confirmed the existence of dark energy. There is no single clue or
definition or evidence to any of the natural physical properties of (the assumed) dark energy.

J) Dimensionally it is perfectly possible to show that, the dimensions of Hubble’s constant and angular velocity are
same. If so considering Hubble’s constant merely as an expansion parameter may not be correct. Please see the
following sub-section 1.2.
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With these major short comings, if one feels, modern cosmology - a 'standard cosmology' - it is really illogical,
speculative and unfortunate. If one is willing to think in this new direction, certainly other hidden things can also be
surfaced out.

1.2 The cosmic ‘critical density’ and its dimensional analysis and the cosmic rotation

Recent findings from the University of Michigan suggest that the shape of the Big Bang might be more complicated
than previously thought, and that the early universe spun on an axis. A left-handed and right-handed imprint on the sky
as reportedly revealed by galaxy rotation would imply the universe was rotating from the very beginning and retained
an overwhelmingly strong angular momentum [19]. An anonymous referee who reviewed the paper for Physics Letters
said, “In the paper the author claims that there is a preferred handedness of spiral galaxies indicating a preferred
direction in the universe. Such a claim, if proven true, would have a profound impact on cosmology and would very
likely result in a Nobel prize”. Galaxies spin, stars spin, and planets spin. So, why not the whole universe? The
consequences of a spinning universe seem to be profound [19-33], natural and ‘cosmic collapse’ can be prevented. Thus
‘cosmic (light speed) rotation’ can be considered as an alternative to the famous ‘repulsive gravity’ concept.

With a simple derivation it is possible to show that, Hubble’s constant (H;) represents cosmological angular velocity.

Assume that, a planet of mass (M) and radius (R) rotates with angular velocity (@) and linear velocity (Ve )in such a

way that, free or loosely bound particle of mass (m) lying on its equator gains a kinetic energy equal to potential energy
as,

Zmi =20 &)

Ra, =v, = /ZGRM and a)e=\%: 2(;? (2)

i.e Linear velocity of planet’s rotation is equal to free particle’s escape velocity. Without any external power or energy,
test particle gains escape velocity by virtue of planet’s rotation. Using this idea, ‘Black hole radiation’ and ‘origin of
cosmic rays’ can be understood. Note that if Earth completes one rotation in one hour then free particles lying on the
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In real time, this obtained density may or may not be equal to the actual density. But the ratlovizwzp L may have some
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physical meaning. The most important point to be noted here, is that, as far as dimensions and units are considered,
from equation (4), it is very clear that, proportionality constant being %

density oc (angular velocity)2 (5)
Equation (4) is similar to “flat model concept” of cosmic “critical density”
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Comparing equations (4) and (6) dimensionally and conceptually, i.e.
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It is very clear that, dimensions of ‘Hubble’s constant’ must be ‘radian/second’. In any physical system under study, for
any one ‘simple physical parameter’ there will not be two different units and there will not be two different physical
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meanings. This is a simple clue and brings “cosmic rotation” into picture. This is possible in a closed universe only.
Cosmic models that depends on this “critical density” may consider ‘angular velocity of the universe’ in the place of
‘Hubble’s constant’. In the sense, ‘cosmic rotation’ can be included in the existing models of cosmology. Then the term
‘critical density’ appears to be the ‘volume density’ of the closed and expanding universe.

1.3 Einstein’s views on unification of gravity and electromagnetism

Note that, Einstein, more than any other physicist, untroubled by either quantum uncertainty or classical complexity,
believed in the possibility of a complete, perhaps final, theory of everything. [18]. He also believed that the fundamental
laws and principles that would embody such a theory would be simple, powerful and beautiful. Physicists are an
ambitious lot, but Einstein was the most ambitious of all. His demands of a fundamental theory were extremely strong.
If a theory contained any arbitrary features or undetermined parameters then it was deficient, and the deficiency pointed
the way to a deeper and more profound and more predictive theory. There should be no free parameters — no
arbitrariness. According to his philosophy, electromagnetism must be unified with general relativity, so that one could
not simply imagine that it did not exist. Furthermore, the existence of matter, the mass and the charge of the electron
and the proton (the only elementary particles recognized back in the 1920s), were arbitrary features. One of the main
goals of a unified theory should be to explain the existence and calculate the properties of matter.

1.4 Classical limits of Force and Power

It is accepted that a complete theory of the evolution of the universe will not be possible until the development of a
successful quantum theory of gravity. The outstanding problem in particle physics today is the inclusion of gravity in a
single, unified quantum theory of all the fundamental interactions. Particle physicists have long suggested that the four
fundamental forces of nature (viz. the gravitational, electromagnetic, weak nuclear and strong nuclear forces) are
separate, low energy manifestations of what was once a single force at times close to the Big Bang. It is postulated that
as the universe expanded and cooled, this single force gradually broke down into the four separate interactions observed
today. A detailed quantum theory that describes the electromagnetic and weak nuclear forces in terms of a single force
(the electroweak interaction) was developed in the 1970’s and dramatically verified by high-energy experiments in
particle accelerators a decade later. More ambitious quantum theories that incorporate the strong nuclear force (Grand
Unified Theories) have been developed, and some experimental support for these models has emerged. However,
unification theories that seek to unify the force of gravity with all the other forces (Theories of Everything) remain
elusive, as the gravitational interaction lacks a quantum formulation.

To unify cosmology, quantum mechanics and the four observed fundamental cosmological interactions — certainly a

‘unified force’ is required. In this connection (c“/G) can be considered as the classical force limit [16,17]. Similarly
(05/6) can be considered as the classical power limit. If it is true that ¢ and G are fundamental physical constants in

physics, then (c“/G) and (cS/G) can also be considered as fundamental compound physical constants. These limits are
more powerful than the Uncertainty limit.

Simple applications of (c“/G) can be stated as follows.

1. Magnitude of force of attraction or repulsion between any two charged particles never crosses (c4 /G) .
2. Magnitude of gravitational force of attraction between any two massive bodies never crosses (c“ /G)
3. Magnitude of mechanical force on a revolving/rotating body never crosses (04 /G) .

4. Magnitude of electromagnetic force on a revolving body never crosses (c“/G) .

Simple applications of (cS/G) can be stated as follows.

1. Mechanical power (either input or output) never crosses (CS/G)

2. Electromagnetic power (either input or output) never crosses (05 /G)
3. Thermal radiation power (either input or output) never crosses (05 /G)
4

Gravitational radiation power (either input or output) never crosses (05/6)
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1.5 Current status of the Mach’s principle and Hubble volume

In theoretical physics, particularly in discussions of gravitation theories, Mach’s principle [34] is the name given by
Einstein to an interesting hypothesis often credited to the physicist and philosopher Ernst Mach. The idea is that the
local motion of a rotating reference frame is determined by the large scale distribution of matter. There are a number of
rival formulations of the principle. A very general statement of Mach’s principle is ‘local physical laws are determined
by the large-scale structure of the universe’. This concept was a guiding factor in Einstein’s development of the general
theory of relativity. Einstein realized that the overall distribution of matter would determine the metric tensor, which
tells the observer which frame is rotationally stationary.

One of the main motivations behind formulating the general theory of relativity was to provide a mathematical
description to the Mach’s principle. However, soon after its formulation, it was realized that the theory does not follow
Mach’s principle. As the theoretical predictions were matching with the observations, Einstein believed that the theory
was correct and did not make any farther attempt to reformulate the theory to explain Mach’s principle. Later on,
several attempts were made by different researchers to formulate the theory of gravity based on Mach’s principle.
However most of these theories remain unsuccessful to explain different physical phenomena. In the standard
cosmology, ‘Hubble volume’ or ‘Hubble sphere’ is a spherical region of the Universe surrounding an observer beyond
which objects recede from that observer at a rate greater than the speed of light due to the expansion of the Universe.

The commoving radius of a Hubble sphere (known as the Hubble radius or the Hubble length) is, (c/H,), where (C) is
the speed of light and (H;) is the Hubble constant. More generally, the term ‘Hubble volume’ can be applied to any
region of space with a volume of the order of (47/3)(c/H,)’. ‘Hubble volume’ can be considered as a key tool in

cosmology and unification. Some cosmologists use the term ‘Hubble volume’ to refer to the volume of the observable
universe. With reference to the Mach’s principle and the Hubble volume, at any cosmic time, if ‘Hubble mass’ is the
product of cosmic ‘critical density’ and the ‘Hubble volume’, then it can be suggested that, 1) Each and every point in
the free space is influenced by the Hubble mass, 2) Hubble volume and Hubble mass play a vital role in understanding
the properties of electromagnetic and nuclear interactions and 3) Hubble volume and Hubble mass play a key role in
understanding the geometry of the universe. Thus in this paper an attempt is made to understand the basic unified
concepts of ‘electromagnetism’, ‘gravity’ and ‘strong interaction range’ via the Hubble length, Hubble volume and
Hubble mass [35,36].

The basic idea of unification is — 1) To minimize the number of physical constants and 2) To merge a group of different
fundamental constants into one compound physical constant with appropriate interpretation. In this journey, the first
step is to see the numerical coincidences, second step is to interpret the numerical coincidences and the third step is to
synchronize the current interpretations and new interpretations. When the new interpretation disagrees with the current
interpretation, generally with the help of emerging science and technology, discrepancies can be resolved with future
observations and experiments. Mean while mathematical physics play a key role in understanding and analyzing the
new and old interpretations. When the subject under consideration is very sensitive to human thoughts, observations and
interpretations and when the subject under consideration is also related with large numbers, proposed accurate
numerical coincidences and new interpretations may be given some consideration.

1.6 To study the nucleus, atom and the universe in a combined manner

The study of cosmology, its progress and evolution is yet to be properly made to arrive at reliable and convincing
conclusions. The present study is a major step forward in this direction. Even though there were a number papers/books
published on cosmology, the attempt for a comprehensive study on this subject, coupled with comparative studies with
the modern cosmology on one hand and with the modern atomic physics on the other, was not made by anybody so far.
Thus, the present study can be termed as a ‘basic project’ in this field. Cosmological observations through ground
telescope or satellite telescope is a normal practice. In this paper under consideration, current cosmological changes can
be understood by studying the atom and atomic nucleus through ground based experiments. It is an interesting part of
the study of cosmology and fundamental interactions. So far no national or international university or institute has taken
this subject for R&D. This is quite unique and the openness in the subjects of cosmology and fundamental interactions
can be eliminated. It is a challenging idea and 100 years of atomic, nuclear and cosmic physics can be refined and
unified. Based on the proposed relations and applications, Hubble volume or Hubble mass, can be considered as a key
tool in unification as well as cosmology. If it is possible to identify the atomic cosmological physical variable, then by
observing the rate of change in its magnitude (on the cosmological time scale), the cosmic acceleration can be verified
and thus the cosmic geometry can be confirmed from atomic and nuclear physics! Without the advancement of nano-
technology or femto-technology this may not be possible. Not only that, independent of the cosmic red shift and CMBR
observations cosmic acceleration can be checked in this new direction.
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2 Semi empirical applications of Mach’s principle, Hubble volume and
Hubble mass

Note that till today quantitatively Mach’s principle was not implemented successfully in cosmic and nuclear physics. If
we do not yet know whether the universe is spatially closed or open, then the idea of ‘Hubble volume’ can be used as a
tool in cosmology and unification. It seems to be a quantitative description to the Mach’s principle. In the universe, if
the critical density is o ;(3H§/8ﬂ6)and the characteristic Hubble radius is Ry =(c/H,), mass of the cosmic Hubble
CS
2GH,
Most of the cosmologists believe that this is merely coincidence. If one is able to show its applications in different
areas of fundamental physics, certainly it can be given more significance and superiority compared to the mysterious
‘dark energy’. For the time being let us call this mass as ‘Hubble mass’. With this definition, apart from cosmology,
Mach’s principle can be given a fundamental unified significance in quantum physics, atomic physics, nuclear physics
and particle physics! Here, as a point of curiosity, if one is willing to consider this mass as a characteristic mass of the
universe, very easily, Planck scale, cosmology and particle physics can be studied in a unified manner.

volume is M, = and its Swarzschild radius matches with Ry =(c/Hy).

2.1 Strange coincidences in unified atomic, nuclear and cosmic physics

Professor Recami says [37]: Let us recall that Riemann, as well as Clifford and later Einstein, believed that the
fundamental particles of matter were the perceptible evidence of a strong local space curvature. A theory which stresses
the role of space (or, rather, space-time) curvature already does exist for our whole cosmos: General Relativity, based on
Einstein gravitational field equations; which are probably the most important equations of classical physical theories,
together with Maxwell’s electromagnetic field equations. Whilst much effort has already been made to generalize
Maxwell equations, passing for example from the electromagnetic field to Yang-Mills fields (so that almost all modern
gauge theories are modeled on Maxwell equations), on the contrary Einstein equations have never been applied to
domains different from the gravitational one. Even if they, as any differential equations, do not contain any inbuilt
fundamental length: so that they can be used a priori to describe cosmoses of any size. Our first purpose is now to
explore how far it is possible to apply successfully the methods of general relativity (GR), besides to the world of
gravitational interactions, also to the domain of the so-called nuclear, or strong, interactions: namely, to the world of
the elementary particles called hadrons. A second purpose is linked to the fact that the standard theory (QCD) of strong
interactions has not yet fully explained why the hadron constituents (quarks) seem to be permanently confined in the
interior of those  particles; in the sense that nobody has seen up to now an isolated “free” quark, outside a hadron. So
that, to explain that confinement, it has been necessary to invoke phenomenological models, such as the so-called “bag"
models, in their MIT and SLAC versions for instance. The “confinement” could be explained, on the contrary, in a
natural way and on the basis of a well-grounded theory like GR, if we associated with each hadron (proton, neutron,
pion,...) a particular “cosmological model”.

If M, is the rest mass of proton and M, is the rest mass of electron, it is noticed that,

1 1
G fM /m m m.\a 2
Rz ONTPE [—p] [ Mo J CMe + (1,37 t01.39)x 105 m = (1.37 t0 1.39) fm 9)

s 2 m m 2

e e

where H, =70.4"13 km/sec/Mpc [38-42] and M, ;(CS/ZGHO). In reality, this length is close to the observed strong

interaction range or the characteristic nuclear unit radius [43-45]. Now the fundamental question to be answered is - is
the characteristic nuclear size increases with cosmic time? Answer seems to be ‘yes’ and to be confirmed by the future

science and technology. In terms of the proposed classical force limit, above expression can be expressed as
-1

P
R. = Lne ! m, |2 i m, CZ ~ meCZ

S — e -
m, | (M,) |G (Fo),

Here in this expression,

(10)
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can be considered as the (current cosmological) characteristic nuclear force magnitude. It is also noticed that,

I
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This is close to the beginning of the (current) strong interaction range 2 fm. If one is willing to guess that, the
characteristic nuclear force magnitude operates in between
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Then their current geometric force magnitude is close to

1 1
8 5 A4
(F,), = (FX)O(FY)OE(%] [3—2]2 [CE] =152 newton. (15)

p

To a very accuracy it is noticed that,
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This is very close to the presently believed characteristic nuclear charge radius. In an unified picture, it can be expressed
as

11
(Re), = (ﬂjm [%J“ €C_ 193fm 17

me me 4re,C

=123 fm (16)

In unification program - this coincidence cannot be ignored and must be given a top priority in confirming the basics of
unified physics.

If My is the Planck mass and R, E(C/HO) is the current gravitational and electromagnetic interaction range, it is
noticed that,

2
|n[|:A“eR° ];137.2;1. (18)
a

2
P™s

Now the fundamental question to be answered is — Is fine structure ratio — a cosmological variable? If it is possible, then
the reduced Planck’s constant also seems to be a cosmological variable. From relations (9) and (18) it is noticed that,

mp meRg ~£
(e (19)

where M, ;E is the Planck mass, R, = /G—f is the Planck size and My is the proton rest mass. On re-arranging, to a
Cc
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great surprise it is noticed that
hc

Gm,Mm,

=0.99753 (20)

This ratio is very close to unity! One should not ignore this strange and peculiar observation. From this relation it can be
suggested that, along with the cosmic variable Ho, on the cosmological time scale, there exists one variable physical
quantity in the presently believed atomic and nuclear physical constants. ‘Rate of change’ in its magnitude may be a
measure of the present cosmic acceleration. Thus independent of the cosmic red shift and CMBR observations, from
atomic and nuclear physics, cosmic acceleration can be verified. Above relation can be expressed as [46]

Gm,m Gm
h= fﬁ~#; ’M".[2"]~(mec):1.0572x10'34 J.sec (21)
m, c mg (¢

Here (Mo/m.) can be considered as the number of electrons in the present universe of mass, My = (c3/2GH0). If so,

present Hubble’s constant can be expressed as
. Gmjmgc

0= 2
h

= 70.743 km/sec/Mpc (22)

Another interesting relation is

GmZm,c
hiH, = hiH, = % = constant (23)

2.2 To understand the discrete nature of revolving electrons’ angular momentum

In any bound system, ‘operating force’ only plays major role in maintaining the ‘existence of the bound system’ and
‘angular momentum’ is one of the result. If one is able to make the operating force as discrete, then automatically one
can observe a discrete structure like discrete radii, discrete angular momentum and discrete energy levels. Alternatively
if atomic nucleus constitutes any fixed number of protons and any fixed number of neutrons, it is possible to guess that,
nuclear mass is discrete. If nuclear matter is discrete, it is also possible to have a discrete atomic structure. With this
idea, from relation (21) revolving electron’s discrete angular momentum can be expressed as

Nlig = Wy (nmoc”)(mec?) (24)

"6k
G

where (n.mpc2 ) represents the integral proton rest energy and n=1,2,3.... In terms of the characteristic force

magnitude, above relation can be expressed as

(n.m pcz)(mecz)

nhg= G )OC (25)
From this it can be suggested that,
Fe - hoc (26)
(), Gmem,
It is also noticed that,
2Gm meC2 2Gm,m, c 2Gm
h‘:[CZR:}( He j: Rp|:() :[HORpj[ Czp}(meC) 27)

where R} is the ‘rms charge radius’ of proton [45]. This is another accurate relation that connects the universe and the

atom. With different experimental methods R, magnitude varies from 0.84184(67) fm to 0.895(18) fm. The two best

quoted values of the rms radius of proton are 0.87680(690)fm and 0.84184(67) fm. If electron revolves round the proton,
this expression can be given a chance. If so, present Hubble’s constant can be expressed as
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_2Gm,m,
Ho = ——L— =(67.88 to 70.69) km/sec/Mpc (28)
Ryl
If R, =0.84184(67) fm — H, =70.69 km/sec/Mpc and if R, =0.87680 fm — H, =67.88 km/sec/Mpc. Another interesting

relation is
26m,m,
hoHo =R H, ;R—;constant (29)
p

Now from relation (27)

_| 4GM, | Gmym,
ho_(cszJ c (30)
s . . . . .. | 4GM, c .
Here in this expression, the very interesting and peculiar expression is 2R =2 R | This resembles the
C oRp

Einstein’s famous space — time curvature relation in case of ‘bending of light ray’ . Now the famous uncertainty relation
takes the following simple form.

ho _| 26My .Gmpme ~[Ro .Gmpme

2 {csz] c (R, c (31)
h RO :i:

where Ry = e

but very difficult to confirm! From above relations fine structure ratio can be expressed as

1 _(26m, e? l( c J

a, _{CZRD ] [Mgomech H, (32)

e2
Here [4mc2j is the classical radius of electron and (¢/Ho)is the assumed present gravitational and electromagnetic
TTEQMe

interaction range. From these coincidences it is possible to guess that, both ( ) and ( ) are compound cosmological
variable quantities. But the main problem is that — variation of (%) seems to be linear and variation of (1/a) seems to

be natural logarithmic. Now the fundamental question to be answered is- How (/i ) varies with time? Whether it

follows a ‘natural logarithmic relation’ or a ‘linear relation’ — to be confirmed. Answer can be obtained from analyzing
the above relations. It has to be verified from past and future ‘galaxy age and redshift’ data analysis. Unfortunately past
data is not available and we have to wait for the future data. Anyhow, current situation seems to be very ambiguous.
From relations (27) and (30)

n.hog[ J(nm"{zJ <) (33)

It is noticed that,

-1
_[4Mg ) () _[®Ry (e ) _(HoRp \(c*
(R ), :(csz J [G j:[“GMoJ[G = —20 ey =397 newton (34)

From above relations it is also possible to show that, ‘rms’ radius of proton increases with cosmic time. This is also a
very surprising and unbelievable discovery. Current ‘rms’ radius of proton can be expressed as

4GﬂfM0me
(Rp )0 = c—z (35)
Even though it is very accurate, unfortunate thing is that, it is independent of the rest mass of proton and the reduced
Planck’s constant. Future may decide the issue.
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2.3 The cosmic Fine structure ratio

In atomic and nuclear physics, the fine-structure ratio (¢ ) is a fundamental physical constant, namely the coupling
constant characterizing the strength of the electromagnetic interaction. Being a dimensionless quantity, it has a constant

numerical value in all systems of units. If p,c? is the present cosmic critical energy density and aT,' is the present
cosmic thermal energy density, it is noticed that,

aT) 47ze,GM? 1
In 0 . 0 0 ~| =
\l £,C e? [aj (36)

At present, if Hy is close to 71 km/sec/Mpc and T, =2.725 °k , obtained value of (Ya), is 137.04773. Note that, from
unification point of view, till today role of dark energy or dark matter is unclear and undecided. Their laboratory or
physical existence is also not yet confirmed. In this critical situation this application can be considered as a key tool in
particle cosmology. Note that large dimensionless constants and compound physical constants reflect an intrinsic
property of nature. Above relation takes the  following form.

4\ .4
i /zsﬁ“”(jj)C () (31)
e, @y

After simplification, it can be interpreted as follows. Total thermal energy in the present Hubble volume can be
expressed as,

3
Az ¢C

(Er), =aTy -3(%} (38)
If (c/H,) is the present electromagnetic interaction range, then present electromagnetic potential can be expressed as

E e
(E.), = Bz () (39)
Now inverse of the present fine structure ratio can be expressed as

1 j (ET )o

=1 =In 40
[a 0 2(Ee )o (40)

Here, in RHS, denominator ‘2’ may be a representation of total thermal energy in half of the cosmic sphere or thermal
energy of any one pole of the cosmic sphere. This is a simple and direct application of the proposed assumptions. Thus
at any cosmic time,

() =nfis (41)

a 2(Ee)t

This may be considered as the cosmological definition for the fine structure ratio. Semi empirically to a good
approximation, it is noticed that,

ai,; In[lﬂﬁ(x)] (42)

2 2
Here x= [#Z5CMC jip, — [-2 (Ej 0.
e? 4e,G \ o )y

With this relation and with reference to the current magnitude of the fine structure ratio, obtained value of the present
Hubble’s constant is close to 71.75 km/sec/Mpc. Now the reduced Planck’s constant can be expressed as

1 e?
g :g.llﬂé‘oc (43)

From this relation it is possible to say that, cosmological rate of change in fine structure ratio, (da/dt) or (d h/dt) may

be considered as an index of the future cosmic expansion or acceleration. More recently, theoretical interest in varying
constants (not just @ ) has been motivated by string theory [47] and other such proposals for going beyond the Standard
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Model of particle physics. In October 2011 Webb et al. reported a variation in @ dependent on both redshift and spatial
direction [48]. This idea will certainly motivate anybody to think about the variation of h. But till today from ground
based laboratory experiments no variation was noticed in the magnitude of the fine structure ratio. Future experiments
and observations may reveal the real picture. Very recent observations [49] found no spatial variation in o, even ata

redshift of 10> This is very good signal for the saturation or halting of the primordial cosmic expansion.

Including the CMB radiation energy density and the observed matter-energy density, in this connection, authors
observed so many interesting relations in unification program. The proposed relations (9) to (43) are best examples for
this. In the following sections, authors proposed important observations and concepts related to Mach’s principle,
Hubble volume and the four fundamental cosmological interactions.

3 Possible assumptions in unified cosmic physics

3.1 About the light speed rotating black holes

Whether a black hole is the end point of matter or it is the base point of observable cosmic matter - is still a mystery in
the current physics world. There is no perfect theory that defines the lower and upper limits of a massive black hole. As
the radius of a black hole is directly proportional to its mass, its density decreases as its mass increases. If mass is at

lower side, density will be very high, if mass is higher side, density will be very low. If mass of black hole is 10*’ kg,
then black hole’s density will be close to 0.73 Kg/m®and is less than the air density. The fundamental question to be
understood is: if black hole mass is too high and density is too less, inside a black hole whether our known physical
laws will work? Answer is beyond the scope of current physics.

Generally it is believed that, black holes are formed by gravitational collapse of massive stars. Gravitational collapse
requires great density. In the current epoch of the universe these high densities are only found in stars, but in the early
universe shortly after the big bang densities were much greater, possibly allowing for the creation of black holes. The
high density alone is not enough to allow the formation of black holes since a uniform mass distribution will not allow
the mass to bunch up. In order for primordial black hole to form in such a dense medium, there must be initial density
perturbations that can then grow under their own gravity. Different models for the early universe vary widely in their
predictions of the size of these perturbations. Various models predict the creation of black holes, ranging from a Planck
mass to hundreds of thousands of solar masses. Primordial black holes could thus account for the creation of any type of
black hole.

Once a black hole has been formed, it can continue to grow by absorbing additional matter. Any black hole will
continually absorb gas and interstellar dust from its direct surroundings and omnipresent cosmic background radiation.
This is the primary process through which super massive black holes seem to have grown. Astronomers believe that
black holes that are as large as a billion solar masses can be found at the centre of most galaxies. Here the fundamental
questions to be answered are: If the galactic central black hole mass is 10 billion solar masses and density is less than 1
kg/m?® - with such a small density and large mass, without collapsing- how it is able to hold a gigantic galaxy? What
force makes the black hole stable? Recent observations indicate that, instead of collapsing, galactic central black holes
are growing faster and spinning faster than they expected. In 2013 February, using Nasa's newly launched NuStar
telescope and the European Space Agency's workhorse XMM-Newton, an international team observed high-energy X-
rays released by a super massive black hole in the middle of a nearby galaxy. They calculated its spin at close to the
speed of light: 670million mph [50,51]. This is really a very good news for the beginning of ‘Black hole cosmology’

If universe constitutes so many galaxies, if each galaxy constitutes a central fast growing and (light speed) spinning
black hole and if black hole geometry is more intrinsic than its ‘mass’ and ‘mass density’, then considering universe as
a ‘growing and light speed rotating black hole’ may not be far away from reality. Unknowingly the fundamental
physical laws are being developed, being executed and being proven inside and under the background of a growing and
light speed rotating black hole.

3.2 Possible assumptions

The possible assumptions in unified cosmic physics can be expressed in the following way. Please note that, with the

proposed assumptions and observations/discoveries whether we are falling in an intellectual singularity or coming out

from the intellectual singularity future may decide.

A) With reference to the elementary charge and with similar to the Planck mass, a new mass unit can be constructed in
the following way. It can be called as the ‘Coulomb mass’.


http://www.guardian.co.uk/science/nasa
http://www.guardian.co.uk/science/european-space-agency

32 International Journal of Advanced Astronomy

2
Me = -5 =1.859210775x10"° Kg =1.042941x10' GeV/c? (44)
4re,G

It represents the characteristic mass of elementary charge in unification program. It can be considered as the seed of
galactic matter or galactic central black hole. It can also be considered as the seed of any cosmic structure.

B) Atany time Hubble length (c/H,) can be considered as the gravitational or electromagnetic interaction range.
C) At any time, H, being the angular velocity, universe can be considered as a growing and light speed rotating
primordial black hole [14-17],[52-58]. Thus at any given cosmic time,

2GM, ¢ ¢
R=—t=— and M,= (45)
c H, 2GH;
2GM, c c? . T
when M; > M., R =———= and H, = —= . can be considered as the characteristic initial measurements
c R. 2GM.
of the universe. Similarly
2GM, _ ¢ c? . - .
and Ry=z———= ™ and M, = 2GH. can be considered as the characteristic current measurements of the universe.
c 0 0
D) Reduced Planck’s constant or the characteristic angular momentum of the revolving electron increases with cosmic
time.
E) Characteristic nuclear size increases with cosmic time. In this regard, to a great surprise, it is noticed that,
1 1
(M, V, )° 2GM .
(RRZ)e =| =2 | Ry =| =2 | =5 =9.97x10™ m~ One fermi (46)
M Ve c

4 4 . : . L
Here , V, ;—”Rg and V, ;—”Ré. Please note that, ‘mass’ is a 3 dimensional property and ‘radius’ is a one
3 3

1
L . (M, ) . : - .
dimensional property. So logically the ratio [M—Oj can be considered as a cosmological proportionality ratio in
C
estimating any ‘characteristic sphere’ radius. As a cosmologist or nuclear physicist, one must make a serious attempt to
understand this strange coincidence. This idea can be considered as a key tool in judging this paper.

4  To understand the cosmic redshift

During cosmic evolution, as cosmic time increases, hydrogen atom emit photons with increased quanta of energy. Thus
past light quanta emitted from old galaxy will have less energy and show a red shift with reference to our galaxy.
During journey light quanta will not lose energy and there will be no change in light wavelength. If one is willing to
think in this new direction, it may not a big problem to invoke mechanisms for this new concept. At present if we

represent i = hg, in the past the operating reduced Planck’s constant was ny and its magnitude was less than

ho. Thus at any given cosmic time ¢ d () can be considered as a measure of cosmic rate of expansion. As time is
dt

. . h . .
passing, one can expect a very small change in % and it may be beyond the scope of experimental accuracy. But to
. . d(n) L .
have a rapid (detectable) change in e present cosmic time should run fast or should accelerate. Different

mechanisms can be invoked [14,15] and it is possible to show that, potential energy of electron in hydrogen atom is
directly proportional to ;2. Bohr’s second postulate which suggests that potential energy of electron in hydrogen atom

is inversely proportional to ;2 seems to be a coincidence. It may be noted that, increased redshifts and increased
distances forced Edwin Hubble to propose the Hubble’s law. If it is possible to show that, (from the observer) older

galaxy’s distance increases with its ‘age’, then automatically the concepts ‘galaxy receding’ and ‘accelerating universe’
can be put for a revision at fundamental level. With reference to our laboratory or our galaxy, the basic or original

definition of present/current redshift (Z, ) seems to be:
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_E—Es s~
Zy = e <1. (47
S0 -Fs A h (48)
B 4

_he

Here E, = 2.—(: is the energy of photon at our galaxy/laboratory and Eg = P is the energy of photon at the observed

Butnot z, =

galaxy when it was emitted. Similarly A is the wave length of light received from observed galaxy and A4, is the wave

length of light in laboratory. Even though both relations are ad-hoc and not absolute definitions, compared to relation
(48), relation (47) seems to be some what reliable. Very interesting thing is that, when redshift is very small (up to
z ~0.01), both relations almost all will give the same result. Important point to be noticed is that, by Hubble’s time the
maximum redshift noticed was 0.003 and was less than 0.01. One should not ignore this fact. Note that, based on the

increasing value of the Planck’s constant, present red shift ( Zo) will be directly proportional to age difference between

our galaxy and observed galaxy or time taken by light to reach our galaxy from the old galaxy (At) . Thus z, oc At and
Zg = HyAt. (49)

Here H is the proportionality constant. In this way H, can be incorporated directly. Time taken by light to reach our
galaxy or the age difference of our galaxy and observed galaxy can be expressed as,

A
At =0 50
H, (50)

C
CAt =z, -—. 51
0 (51)

0
To confirm this, absolute methods (that are free from redshift) for estimating galaxy age can be considered. Then the
basic and original definition of ‘galaxy receding’ and ‘accelerating universe’ concepts can be eliminated and a
‘decelerating or expanded universe’ concept can be continued without any difficulty. Now the fundamental question to

. . . L E,-E
be answered is: If (ht) takes the role of (h) how to define the red shift? Considering (%J authors proposed a
0

simple solution to this problem. With different galaxies and with different (At) ,

oo, =[5, () <52>
At \At)g \At)g

where G;,G, and G3,.. represent different galaxies. In the past, photon energy can be expressed as

_2zhe
(Epno), = ﬂe (53)
Current photon energy can be expressed as

_2zhe
(E o )O == (54)

Thus for any galaxy, where 7, was playing a key role, corresponding present cosmic red shift can be expressed as

A 3 4]

Whatever may be the expression, including the relations (47) and (48), various definitions of red shift seem to be ad-hoc
and not absolute [59,60]. Hence with redshift concept - one may not be able to understand the actual rate of cosmic
expansion. From cosmology point of view, the real picture of cosmic rate of expansion can be understood from the ‘rate
of decreasing’ cosmic thermal energy density.




34 International Journal of Advanced Astronomy

5 Applications of the proposed assumptions
5.1 The cosmic matter density

Approximate relation between cosmic volume density (), and matter density (om), can be expressed as

(on) :[mm/“”g"ef“”‘z} (;’jej (56)

2 2 2
If M, > S (Pm)e agH—C. Instead of the ‘Planck mass’, initial conditions can be addressed with M¢ = —° __ Note
47¢,G 8zG 4rg,G

that, at present obtained matter density can be compared with the elliptical and spiral galaxy matter density. Based on
the average mass-to-light ratio for any galaxy [61,62]

(Pm ), =1.5x10"*7h, gram/em® (57)

H 71.0
= chyz——0  ~_""~071 inti
where for any galaxy, (M/L)Galaxy = n(M/L)Sun and the number: ho 100 Km/sec/Mpc — 100 Note that elliptical

galaxies probably comprise about 60% of the galaxies in the universe and spiral galaxies are thought to make up about
20% of the galaxies in the universe. Almost 80% of the galaxies are in the form of elliptical and spiral galaxies. For

spiral galaxies, 7h,* = = 9 + 1 and for elliptical galaxies, 7h,* = 10 + 2. For our galaxy inner part, 7h,* ==~ 6 + 2.
Thus the average 7h," is very close to 8 to 9 and its corresponding matter density is (6.05 to 6.8) x 102 gram/cm?,

5.2 The cosmic thermal energy density

At any given cosmic time, ratio of cosmic volume energy density and cosmic thermal energy density can be expressed
as

[pvc ] :{l+|n 4”506?,\/" } (58)

ar*

This is an observation and can be considered as a discovery. If so, at any given cosmic time, thermal energy density can
be expressed as

aT’ = {1+ In [ﬂﬂ 7 (SH‘ZCZ J (59)
Mc 87G

2.2
If M, M, aT ——HeC
872G

=~ aTd and can be considered as the characteristic initial thermal energy density of the

universe. Please note that at present

aly = {1+ In [ﬂﬂ _ (SHECZ ] (60)
M, 872G

If present Hy is close to 71.1 km/sec/Mpc, obtained CMBR temperature is 2.725 °K. Note that from above relations (9-

43), value of Hy can be obtained and can be implemented in relation (60). If one is willing to think in this new
direction, certainly other new relations can also be obtained. At any given cosmic time, without considering the
quantum theory of light, equivalent CMBR thermal energy density can be obtained in this way. Really this is a miracle.
Its interpretation seems to be interesting. Compared to the complicated redshift observations, this proposal seems to be
simple and reliable.
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6 Discussion & Conclusions

If universe constitutes so many galaxies, if each galaxy constitutes a central fast growing and (light speed) spinning
black hole and if black hole geometry is more intrinsic than its ‘mass’ and ‘mass density’, then considering universe as
a ‘growing and light speed rotating black hole’ may not be far away from reality [19-33], [14-17], [50,51], [52-58].
Unknowingly the fundamental physical laws are being developed, being executed and being proven inside and under
the background of a growing and light speed rotating black hole universe. By increasing the number of applications of
Hubble mass and Hubble volume in other areas of fundamental physics, slowly and gradually and in a progressive way
concepts of Black hole Cosmology can be strengthened and can also be confirmed.

With the proposed concepts and with the advancing science and technology, from the ground based laboratory

experiments, from time to time the concept d(a)/dt or d(h)/dt can be put for experimental tests. As time is
passing, one can expect a very small change in d (a)/dt ord (h)/dt and it may be beyond the scope of experimental

accuracy. But to have a rapid (detectable) change in d(a)/dt or d (2)/dt present cosmic time should run fast or

should accelerate. Whatever may be the expression, definitions of red shift seem to be ad-hoc and not absolute. Hence
with redshift concept - one may not be able to understand the actual rate of cosmic expansion. From cosmology point
of view, the real picture of cosmic rate of expansion can be understood from the ‘rate of decreasing’ cosmic thermal
energy density. Well established experiments are already available by which the fine structure ratio can be estimated.
Moreover, conducting an experiment in this direction is also very simple. Only thing is that the same experiment has to
be repeated for several times or continuously. Thus in the near future one can expect the real picture. In this way
gradually the cosmic geometry can be understood. Many experiments are under progress to detect and confirm the
existence of dark matter and dark energy. Parallel to the existing modern mathematical concepts like ‘higher
dimensions’ and ‘dark energy’, if one is willing to consider the proposed new concepts, definitely a unified model of
cosmology and quantum physics can be developed. But it may take some time to understand and follow them.

Alternatively in a theoretical way, the proposed applications or semi empirical relations can be given a chance and the
subject of elementary particle physics and cosmology can be studied in a unified manner. It is true that the proposed
relations are speculative and peculiar also. By using the proposed relations and applying them in fundamental physics,
in due course their role or existence can be verified. With these relations, Hubble constant can be estimated from atomic
and nuclear physical constants. If one is able to derive them with a suitable mathematical model, independent of the
cosmic redshift and CMBR observations, the future cosmic acceleration can be verified from atomic and nuclear
physical constants. Now the key leftover things are ‘nucleosynthesis’ and ‘structure formation’. The most important
point to be noted here is that, synthesis of elementary physical constants seem to be more important and intrinsic than
the ‘cosmological nucleosynthesis’. Authors are working on this and will be discussed in detail in near future.
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