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Abstract

Point of ‘big bang’ can be considered as the center or characteristic reference point of cosmic expansion in all directions.
If so, the existence of ‘preferred direction’ in the universe may not be wrong. Based on the Mach’s principle, it can be
suggested that, within the ‘Hubble volume’ overall distribution of ‘Hubble mass’ will explain the observed physical
phenomena. With the discovered applications it is very clear to say that, without a joint and unified study of cosmology
and atomic & particle physics, one should not deny the concepts of black hole cosmology. The most interesting thing is
that, at any given cosmic time, if the universe is a primordial growing black hole, then certainly its ‘Schwarzschild
radius’ can be considered as its characteristic minimum size at that time. Clearly speaking, “forever rotating at light
speed, high temperature and high angular velocity small sized primordial cosmic black hole gradually transforms into a
low temperature and low angular velocity large sized massive primordial cosmic black hole”. Independent of the
redshift observations and considering the proposed relations, with a great confidence now one can start
seeing/observing the universe as a primordial expanding and light speed rotating black hole. Based on the proposed
relations and concepts of black hole cosmology, definitions of cosmic homogeneity and cosmic isotropy must be re-
addressed. It is also clear that, now the black hole universe is expanding in a decelerating mode at a very small rate in
such a way that with current technology one cannot measure its deceleration rate. Finally it can be suggested that
cosmic acceleration and dark energy can be considered as pure mathematical concepts and there exists no physical base
behind their affirmation. For the most serious cosmologists this may be bitter news, but it is a fact. Authors hope that,
by 2015 definitely this subject will come into main stream physics. With reference to Black hole cosmology, it can be
suggested that, characteristic nuclear charge radius and the characteristic angular momentum of the revolving electron
increase with cosmic time. In addition, characteristic nuclear charge radius is more fundamental than the reduced
Planck’s constant. The key point to be noted is that the Planck’s constant can be considered as a cosmological constant.

Keywords: Mach’s principle, hubble length, hubble volume, hubble mass, black hole cosmology, cmbr wavelength, nuclear radius, rms radius of
proton, planck’s constant, reduced planck’s constant, fine structure ratio and avogadro number.

1 Introduction

It is very unfortunate to note that, rather than experimental confirmations [1], [2], the subject of modern cosmology is
based on observations, mathematical calculations, hypothetical interpretations and less confident or ad-hoc
conclusions [3]-[9]. To avoid this ambiguous situation, in this paper authors presented a unified approach that connects
atom and the universe. Clearly speaking, by considering ‘hydrogen atom’ as a cosmological telescope - the current
cosmological changes can be understood. In this attempt, many large numbers and many semi empirical relations will
come into picture. Based upon one’s individual scientific interest and imaginative power, each large number /semi
empirical relation [10], [11] can be analyzed in different modes and with group discussions - finally a unified model of
cosmology can be developed. In this regard, Chitkara University, Himachal Pradesh, India has recognized the
previously proposed observations as a ‘research paper’ [12].

2 Point of big bang may be the cosmic center

As per the NASA web site information: “the Big Bang Model is a broadly accepted theory for the origin and evolution
of our universe. It postulates those 12 to 14 billion years ago, the portion of the universe we can see today was only a
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few millimeters across. It has since expanded from this hot dense state into the vast and much cooler cosmos we
currently inhabit. We can see remnants of this hot dense matter as the now very cold cosmic microwave background
radiation which still pervades the universe and is visible to microwave detectors as a uniform glow across the entire sky.
In addition the cosmic microwave background radiation, the remnant heat from the Big Bang, has a temperature which
is highly uniform over the entire sky. This fact strongly supports the notion that the gas which emitted this radiation
long ago was very uniformly distributed”.

Extrapolation of the expansion of the Universe backwards in time using general relativity yields an

infinite density and temperature at a finite time in the past [13]-[16].This singularity signals the breakdown of general
relativity. How closely we can extrapolate towards the singularity is debated - certainly no closer than the end of
the Planck echo. This singularity is sometimes called “the Big Bang”, but the term can also refer to the early hot, dense
phase itself which can be considered as the “birth” of our Universe. The earliest phases of the Big Bang are subject to
much speculation. In the most common models the Universe was filled homogeneously and isotropic ally with an
incredibly high energy density and huge temperatures and pressures and was very rapidly expanding and cooling.

In this regard the authors propose the following arguments. 1f expansion is taking place simultaneously in all directions
at a uniform rate (at that time) about the point of big bang, then ‘point of big bang’ may be considered as the center or
characteristic reference point of cosmic expansion in all directions. In this case, saying that there is no preferred
direction in the expanding universe may not be correct. Due to the vastness of the universe, or due to the technological
limits - right now one may not be in a position to see or feel the effects of the ‘cosmic center’ of expansion- but in
future it may be possible. With reference to the increasing Hubble length if increasing Hubble volume is supposed to
have center then it is not a big problem to think about the ‘cosmic rotation’. In that case with reference to the current
Hubble length, it is possible to say that, current Hubble volume rotates with constant light speed ¢ and angular
velocity H, . In this way the concept of ‘repulsive gravity’ can be replaced with cosmic constant light speed
rotation [17].
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the current notion of 4.9% matter and 26.8% dark matter, the number 5 which is obtained by considering the matter
density can be compared with 4.9% and the number 27.4 which is obtained by considering the thermal energy density
can be compared with 26.8%. In case of the number 5, it is the matter density and hence there is no problem. In case of
the number 27, the very complicated thing to be understood is whether it is the ‘dark matter’ or the ‘thermal energy
density’ that generates the number 27 to be confirmed. This reasoning will help in understanding both the closed and
flat models of cosmology. If one is willing to think in this direction, to account for the third number 68.3%, one must
search for a physically observable new density that is just 15-16 times less than the current thermal energy density.

3 Modified definitions of cosmic homogeneity and cosmic isotropy

At any point within the Hubble volume, if a particular physical parameter’s magnitude is measured to be same then it
can be called as the cosmic ‘homogeneity’ for that physical parameter.

Within the Hubble volume, with reference to any two or more number of points, in any direction, if a particular
physical parameter’s magnitude is measured to be same then it can be called as the cosmic ‘isotropy’ for that physical
parameter. It does not mean that, there is no ‘preferred direction’ in the universe.

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

Recent findings from the University of Michigan [18] 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
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beginning and retained an overwhelmingly strong angular momentum. 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 [18]-[32] seem to be profound, natural and ‘cosmic collapse’ can be prevented.
Thus ‘cosmic constant light speed rotation’ [17], [33]-[41] 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.
Authors presented this derivation in their published papers [12], [33], [34], [35], [36], [37]. Assume that, a planet of
mass M and radius R rotates with angular velocity @, and linear velocity v, 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,
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LE. 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

equator will get escape velocity. Now writing M = 4?” R°p,,
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physical significance. The most important point to be noted here, is that, as far as dimensions and units are considered,

In real time, this obtained density may or may not be equal to the actual density. But the ratio, may have some

from equation (4), it is very clear that, proportionality constant being % ,
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Equation (4) is similar to “flat model concept” of cosmic “critical density”
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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
meanings. This is a simple clue and brings “cosmic rotation” into picture. This is possible in a closed universe only.
Cosmic models that depend on this “critical density” may consider ‘angular velocity of the universe’ in the place of
‘Hubble’s constant’. In the sense, with a great confidence ‘cosmic rotation’ can be included in the existing models of
cosmology [17]-[32]. Then the term ‘critical density’ appears to be the ‘volume density’ of the closed and expanding
universe.

5 Applications of Hubble volume and Hubble mass in microscopic physics and
the beginning of black hole cosmology

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
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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 the applications of ‘Hubble
mass’ in different areas of fundamental physics, certainly it can be given more significance and top priority compared to
the mysterious ‘dark energy’. By increasing the number of applications of Hubble mass and Hubble volume [34] in
other areas of fundamental physics, slowly and gradually and in 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.
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.

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: 670 million mph [17]. This is really very good
news for the beginning of ‘Black hole cosmology. 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. The authors proposed various applications of Hubble
mass in their previously published papers. By re-presenting the list of important discovered semi empirical relations, in
this paper an attempt is made to fit and couple the CMBR wavelength and fine structure ratio.

6 Strange things in modern cosmology

Although Einstein published the details of his static, positively curved, matter filled model in the spring of 1917, he was
dissatisfied with the model [16]. He believed that the cosmological constant was “gravely detrimental to the formal
beauty of the theory”. Hubble's 1929 paper on the redshift - distance relation [42] gave Einstein the necessary excuse
for tossing “Lambda term” onto the rubbish heap. Since 1917, the cosmological constant has gone in and out of fashion,
like sideburns or short skirts. It has been particularly fashionable during periods when the favoured value of the Hubble
time has been embarrassingly short compared to the estimated ages of astronomical objects. Currently, the cosmological
constant is very popular. It is intriguing to note that Friedmann published his first results, implying an expanding or
contracting universe, seven years before Hubble published Hubble's Law in 1929. Unfortunately, Friedmann's papers
received little notice at first. Even Einstein initially dismissed Friedmann's work as a mathematical curiosity, unrelated
to the universe we actually live in. It wasn’t until Hubble's results were published that Einstein acknowledged the reality
of the expanding universe. Surprising thing is that in 1947 Hubble himself thought for a new mechanism for
understanding the observed redshifts [43].1t 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'. It is 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. 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.

When it was proposed in 1948, at the beginning, no one believed in the existence of CMB radiation. The cosmic
microwave background was first predicted in 1948 by Ralph Alpher and Robert Herman [44], [45], [46]. Alpher and
Herman were able to estimate the temperature of the cosmic microwave background to be 5 0K, though two years later
they re-estimated it as 28 OK. The 1948 results of Alpher and Herman were discussed in many physics settings through
about 1955, when both left the Applied Physics Laboratory at Johns Hopkins University. The mainstream astronomical
community, however, was not intrigued at the time by cosmology. Alpher and Herman's prediction was rediscovered by
Yakov Zel'dovich in the early 1960s, and independently predicted by Robert Dicke [47] at the same time. The discovery
of the Cosmic Microwave Background (CMB) by Arno Penzias and Robert Wilson in 1965 has entered cosmological
folklore. Arno Penzias and Robert Wilson were surprised when they serendipitously discovered the Cosmic Microwave
Background. At the time of their discovery, Penzias and Wilson were radio astronomers working at Bell Laboratories.
The horn-reflector radio antenna which they used had previously been utilized to receive microwave signals of
wavelength, = 7.35 cm, reflected from an orbiting communications satellite. Turning from telecommunications to
astronomy, Penzias and Wilson found a slightly stronger signal than they expected when they turned the antenna toward
the sky. They did everything they could think of to reduce ‘noise’ in their system. The stronger signal remained. It was
isotropic and constant with time, so it couldn’t be associated with an isolated celestial source. Wilson and Penzias were
puzzled until they were put in touch with Robert Dicke and his research group at Princeton University. Dicke had
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deduced that the universe, if it started in a hot dense state, should now be filled with microwave radiation. Here the
authors would like to stress the fact that, Penzias and Wilson were not aware of what they discovered. 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.

In theoretical physics, particularly in discussions of gravitation theories, Mach’s principle [48], [49], [50] 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 further 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.

7 Tounderstand and re-interpret the Hubble’s law

It may be noted that, increased redshifts and increased distances forced Edwin Hubble to propose the Hubble’s law.
Since galaxy is not a point particle and if light is coming from the atoms 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’. If it is possible to show that, (from the observer) observed older galaxy’s distance increases with its
‘age’, then the concepts ‘galaxy receding’ and ‘accelerating universe’ can be put for a revision at fundamental level.
Whatever may be the expression, definitions of cosmic red shift seem to be ad-hoc and not absolute. With reference to
our laboratory or our galaxy, the basic or original definition of present/current redshift seems to be:

EOE_OEG ;ﬂeﬂ;ﬂ“ =(z,), <1 (say) 9)
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With reference to the current definition of z = (z y )0 , proposed z = (zX )O can be expressed as follows.
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Here E, = 2'—(; is the energy of photon at our galaxy/laboratory and E; = EG—C is the energy of photon at the observed

(11)

galaxy when it was emitted. Similarly A4; is the wave length of light received from observed galaxy and 4, is the wave

length of light in laboratory. Even though both relations are ad-hoc and not absolute definitions, compared to relation
(10), relation (9) seems to be somewhat reliable. Very interesting thing is that, when redshift is very small (up
toz ~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. Now the fundamental
question to be answered is: which relation is correct: either relation (9) or relation (10)? Note that, 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 observed galaxy (At ) .Thus z, < At and

zg = HAt. (12)
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,
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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. Hence with redshift concept - one
may not be able to understand the actual rate of cosmic expansion and actual cosmic geometry [51], [52]
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I

8 Proposed 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 [40].

A) With reference to the elementary charge and with mass similar to the Planck mass, a new mass unit can be
constructed in the following way. It can be called as the Coulomb mass.
2
(M )i = 2 ® ~1859210775x10°° Kg =1.042941x10" GeV/c? (15)
T,

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 structures.

B) At any time Hubble length (c / Ht) 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. Thus at any given cosmic time,
D)
2GM 8
R, = 2‘21 And M, = ¢ (16)
c H, 2GH,
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When M, ->M,, R. =——— and H, = —= can be considered as the characteristic initial physical
c R. 2GM.
measurements of the universe. Here the subscript C refers to the initial conditions of the universe and can be called as
- 2GM s . -
the Coulomb scale. Similarly Rj = —-° EHL and M, = ¢ can be considered as the characteristic current
c 0 0
physical measurements of the universe.
E) Reduced Planck’s constant or the characteristic angular momentum of the revolving electron increases with
cosmic time [53], [54] whereas the Planck’s constant can be considered as a cosmological constant.
F) Characteristic nuclear size [55]-[59] increases with cosmic time. In this regard, to a great surprise, it is noticed
that,
1
(RoRE )? =9.97x107° m ~ One fermi (17)

Independent of quantum mechanical constants, from this relation, M, and H, can be fitted directly.
Another interesting relation is

1 1
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Where m, the rest is mass of proton and m, is the rest mass of electron.

9 To understand the mystery of ‘quantum’ of angular momentum and ‘rms’
radius of proton

To a great surprise it is noticed that
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Where M, = (c3/2GHO) and H, is close to 70 km/sec/Mpc [60]-[63]. 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
H,, 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

h~h. =~ % . Gmp me

7 \m c
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=0.99753=1 (19)

=1.0572x10* J.sec (20)

Here 1 =h, can be considered as the current magnitude of %, and (M,/m,) can be considered as the number of
electrons in the present universe of mass, M, = (03/2GH 0). if so, present Hubble’s constant can be expressed as
Gmim.c
———— =70.743 km/sec/Mpc (21)
2h;,
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 or atomic 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 or atomic matter is discrete, it is also possible to have a discrete atomic
structure. Another interesting relation is
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Interesting thing is that,
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Where R is the ‘rms charge radius’ of proton [58], [59]. This is another accurate relation that connects the universe

and the atom and resembles the Einstein’s famous space time curvature relation in case of bending of light ray. Thus
R, can be expressed as

m, 4GM
\jl\/l_e c? : &9
0

It can be considered as the current ‘rms’ radius of proton and can be expressed as
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With different experimental methods (current) 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 so, present Hubble’s constant

can be expressed as
2Gm m, 4zGm m
H, = E =~ -
(Rp)oho (Rp)oh
If R, =0.84184(67) fm — H, =70.69 km/sec/Mpc and if R, =0.87680 fm — H, = 67.88 km/sec/Mpc. from this
relation it is very interesting to note that,
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electron revolves round the proton of mass m and rms radius(Rp) , this expression can be considered as a key tool in

] represents the ratio of ‘Black hole radius’ of proton and the ‘rms radius’ of proton. If

the combined study of atom and the universe. Now the famous Uncertainty relation can be expressed as
h Gm_m,
_oj 2 OMoMe (L (28)
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This equality may be an indication of the saturation of cosmic rate of expansion. Now this is the time to
understand/resolve the following issues:

1) To classify h, » and R, into primary and secondary physical constants and to find their independent
primordial existence with reference to each other.
2) Possibility of considering 7 and R, as cosmological variables.
3) Possibility of considering h as a cosmological constant.
4) In the above relation to maintain the constancy of (41) it is also possible to guess that,
T
Gm_ m
~ ~ p-e
(Ry),Ho=(R,) H, = (h/az)’ (29)
Then at present,
Gm_m
(Ro)o= amym, 30)

10 Direct fitting of CMBR energy density and the fine structure ratio

In atomic and nuclear physics, the fine-structure ratio (« ) is a fundamental physical constant [58], [64], [65], hamely
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,

In\/ aTO“Z.Afn-gO—GZI\/Ig z(l)zlnﬁlﬂn[w‘on [MOJ] (31)
foXe e a M. M.

At present, if H, is close to 71 km/sec/Mpc andT, =2.725 °K , obtained value of (1/a), 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 [10], [11]. Above relation takes the following form.

47e, (aT *)c?

In 2_”% ;(lj (32)
3 eH, a )

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

expressed as,
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If (c /H 0) is the present electromagnetic interaction range, then present electromagnetic potential can be expressed as
2

e
E.)s—F—
(E), 4rey(c/H,)

Now inverse of the present fine structure ratio can be expressed as

(34)
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(ll ~In (Er )y (35)
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Here, in the 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,

E
(2] =m ik (36)
a ), 2(E,),
I L . 3HSc? 1 -
By any reason, at the initial conditions if thermal energy density equals to ry-alll b — 0. this is a very
aJc

surprising and interesting result and needs a critical analysis.

11 Equivalent cosmic matter density

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

. b GMZ | (3HZ) M, | (3H?
ot o] (28] ] (25

2 2

3H . .. .
If M, >M_ = © » (Pn), > === Instead of the ‘Planck mass’, initial conditions can be addressed with
47e,G 872G

2

M. = 2 . Note 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,
(Pn), =1.5x10#nh, gram/cm® (38)

H, 710
100 Km/sec/Mpc ~ 100

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, nh,* = = 9 + 1 and for elliptical galaxies h,* = 10 + 2. For our galaxy inner part 7h,* = 6 + 2.

where for any galaxy, (M/L)Galaxy = n{(M/L)Sun and the number: h, = =0.71. Note that

Thus the average 7h,* is very close to 8 to 9 and its corresponding matter density is (6.05 to 6.8) x 10
gram/cm® [67], [68].

12 Equivalent cosmic thermal energy density

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

as
p,c* 47e,GM ’ M, )]
= | =|1+In,[—S—"| =|1+In| (39)
ar” ) e M.

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

B 772 2.2
ar,* ={1+1In M, st (40)
Mc )| 872G

Please note that at present if present H is close to 71.1 km/sec/Mpc,

- - -2
M H 22
aT/=|1+In ( o ) [2—7[‘)(30} = 4.17283x10° Jim° (41)

C -
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And corresponding current CMBR is temperature is 2.725 °K.

Here the fundamental question to be answered is- If % is a cosmological variable, how to confirm the constancy of the
radiation constant @ ? If one is able to express the Wien’s displacement constant b in terms of electric charge € and
thermal energy constant K, , then automatically hc can be shown to be a cosmological constat related to
electromagnetic and thermal energy and with this idea the Planck’s quantum nature of energy can also be understood.
From the above proposed relations it can be suggested that, 7 can be considered as a cosmological increasing atomic
variable related to the revolving electron’s angular momentum and h can be considered as cosmological constant
related to electromagnetic and thermal energy. For this purpose one can proceed in the following way. At any given
cosmic time, it @ is the radiation energy constant and b is the Wien’s displacement constant, 8 can be expressed as

2x 8K B e o b kg “)
15 h%® 15 (h%® Jb® " 15\ hc ) b°®
. . 87° [ kib® 4 , . . .
It is noticed that, e ;1.3333995;5. Like photon’s frequency-wavelength relation, vA =c, in a classical
C
approach, independent of the Planck’s constant, at any given cosmic time, radiation constant a can be expressed as
4 kg
az=—-—- 43
3 b (43)

This is a very sensitive point and can be understood from sections-13 and 14. Please note that Einstein used Wien’s

displacement law and Bohr’s correspondence principle for deriving the Planck’s law [58], [68]-[71]. Wien’s law is
based on classical theory and the correspondence principle assumes that the quantum theory and the classical theory
coincide in centrum limits. From this it can be suggested that Wien’s displacement law may be more fundamental than
the Plank’s law. With reference to the current magnitude of the Planck’s constant, accurate value of the Wien’s constant
can be estimated and that obtained magnitude can be considered as a constant throughout the cosmic time. Further
research and analysis may resolve the issue.
2.2

F M, —>M¢, thermal energy density =aT' = 3:—;60 (44)
It can be considered as the characteristic initial equivalent thermal energy density of the universe. At any given cosmic
time, without considering the quantum theory of light, equivalent CMBR thermal energy density can be obtained in this
way also. Really this is a miracle. If one is willing to think in this new direction, certainly other new relations can also
be obtained. Its interpretation seems to be interesting. Compared to the complicated redshift observations, this proposal
seems to be simple and reliable.

13 Direct fitting of the wavelength of the CMB radiation

Authors noticed two approximate methods for estimating the CMB radiation. Geometric mean of the two methods is
fitting with the observational CMBR wavelength accurately [60]-[63]. Based on the wavelength and frequency relations
of the Wien’s displacement law [72] it is noticed that,

Cf = 1762 =1.3274 = g (45)

m"™ m

Where A, and f  are the wavelength and frequency corresponding to the maximum energy.
If (1), is the CMBR wavelength, at any given cosmic time

(2), < /1+In[|\l\//||;j (46)
(2), ZH\/( 2?2’" MziM j (47)

S - . . . . dE .
Guessing in this way it is noticed that, if 4, is the wavelength corresponding to r ~ and E, isthe total energy at all
14

frequencies up to and including v, at any given cosmic time

4 M 472G JyM. M
~—. +In| —L | — t ¢ 48
(%) =5 [Mj = (48)



International Journal of Advanced Astronomy 47

. . E . . .
If A, is the wavelength corresponding to ?Mi and E, is the total energy at all wavelengths up to and including 4, at

any given cosmic time

472G JM M
() =3 b Mo N (49)
to4 M. c
Thus it is possible to express both the wavelength relations in the following way.
4\ M, ) 472G MM
AN = =] - | =L | — ¢ 50
(21 m )t (3] [Mc j CZ ( )
At present, if H is close to 71 km/sec/Mpc,
. 47G M (M
(A1 2 ), = (gj - JL+1In [ﬂJ —— 2 —C =~(1.90 mm, 1.069 mm) (51)
c
C

These relations can be understood in the following semi empirical approach.

2
Method-1: With reference to the Wien’s displacement law and if (M )i = 4e s represents a characteristic
\j g,

fundamental unified charged mass unit, wavelength of the most strongly emitted CMB radiation can be expressed as
G. M M
(4), =| 1o in| Mo | EMMe (52)
! M c
Note that this expression is free from the ‘radiation constants’. If H, is close to 70 km/sec/Mpc, obtained (most
strongly emitted) wavelength of the CMB radiation is 1.37 mm.
Method-2: This method is based on the pair annihilation of(MC )i. Pair particles creation and annihilation in ‘free

space’ is an interesting idea. In the expanding universe, by considering the proposed charged M. and its pair

annihilation as characteristic cosmic phenomena, origin of the isotropic CMB radiation can be addressed. Thermal
energy can be expressed as

Mc .[(MC )++(MC)’}C2 =

t t

MC

KT, = -2M .c? (53)

Based on the Wien’s displacement constant,
M K
(A) == [t oo
T, M. 2M.c
If H, is close to 70 km/sec/Mpc, obtained (most strongly emitted) wavelength of the CMB radiation is 0.822 mm.

Method-3: Considering the geometric mean wavelength of wavelengths obtained from methods-1 and 2, wave length
of the most strongly emitted CMB radiation can be expressed as

o T
= ool () 5

(54)

At present, the measured CMBR wavelength can be expressed as

(ﬂm)o;\/ 1+|n(|\'\;'°j -(M“j-(b;‘jﬂ;mMmm (57)

Where H, is close to 70 km/sec/Mpc. This is a very accurate fit and needs a special analysis. The most important point

is that, as the black hole universe is expanding, its expansion rate can be checked with S—t(ﬂm )t . Present observations

indicate that, CMB radiation is smooth and uniform. Thus it can be suggested that, at present there is no detectable
cosmic expansion or cosmic acceleration. Thus in a semi empirical approach, it can be suggested that, the wavelength of
the CMB radiation follows the following three conditions.
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(ﬂm)toc l+|n(M‘j
(v 8)
() <
t M c
(59)
(2 ),

o

k.G
2c

oC

A

m

(60)

I

ibk G . - .

2—54 ~1.2855x10 m seems to be a constant and can be considered as the characteristic classical thermal wave
c

length. With reference to the assumed initial conditions, i.e. M, >M_,

(A )e = /b';f =1.2855x10 m (61)

2.2

At beginning, if (4,).T. =b and aT/' = 38HﬂCGc , itis also noticed that,

1

2.2\

(2 ) ;b@i&c j ~1.205x10" m 62)
a

From this strange coincidence it can be suggested that,

1
4
5= 5 <63>
C

k 3 2 o . . .
Whereazf-—g, He = ¢ and M. = € . It needs a very critical analysis. From this relation, b can be
3b c 4z,
expressed as
2
L5127 & 5 97385x10 'K (64)
9 drzegk,

Even though here error is 3%, based on the cosmological approach and based on the assumed initial conditions and
present conditions of the universe it is possible to guess that, right from the beginning to the present time
b and hence a both seem to be constants. Not only that, Planck’s constant, Wien’s displacement constant, Boltzmann’s
constant, speed of light and elementary charge can be expressed in a unified manner [74].

14 To understand the Planck’s quantum nature of energy and to consider hcas
a cosmological constant

1) To understand the Planck’s quantum nature of energy with n =1, 2,3, mole interacting oscillators and
2) To consider hc as a cosmological constant
. . . . 4k
Authors propose the following simple procedure. From the proposed idea if ang—‘g and from Planck’s quantum
5 4
theory ifa = %% hc can be expressed as
15 h'
2 5 1/3
hc = {%] bk, = 4.9652bk , (65)

Please note that from Planck’s law of radiation [68]-[71], the number 4.9652 can be estimated with the expression
x =In5-In(5—-x ) = 4.96511423. (66)
From relation (43) and considering the universal gas constant [58], [73], b can be expressed as
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512r e®> 512z e’

9 dmsk, 9 45, (R/N,)
Where R the universal is gas constant and N , is the Avogadro number [75]-[86] and can be considered as an index for
one mole interacting oscillators. For N , oscillators i.e. for one mole number of oscillators

5127 (N, )e’

b

I

(67)

b= 68
9 4ng,R (%8)
It can be suggested that,
b N, (69)
2
b o — (70)
4R
For n =1,2,3,.. mole interacting oscillators
nN,)e’
b = 5127 (NN, )e” (71)

9 4ms,R
Basically Wien’s displacement constant seems to have a discrete nature. As the ratio (N ,k; /R)=1 now it can be
suggested that, for one mole interacting oscillators

1 1
5\3 5\3 2 2
he =| 25 | bk, =| 225127 & _gg739-° (72)
5 5 9 Are, 4re,
1 1
5\3 5\3 2
5 c 5 9 Adnsc
And as the ratio (nN ,k; /R)=n, for n =1,2,3,.. mole interacting oscillators
1 1
5\3 2 5\3 2
n(hc);n. Zi '5127r_ e’ _ Zi ‘5127r' ne (74)
5 9 4z, | 5 9 Are,
Now the famous Planck’s law for n =1,2,3,.. mole interacting oscillators can be expressed as
1
53 2 2
n (h—cj | 2| 212 8T gg739 1 (75)
A 5 9 Are,A A, A

In this way the concept of ‘discrete’ quantum of energy can be understood. Not only that, 110 years of can a historical
puzzle be expressed in terms of ‘mole concept’. Authors are working in this direction also. Anyhow now this is time t0
revise the fundamental physical concepts of micro-macro cosmos.

15 Hydrogen atom - revolving electron’s total energy with the cosmological
variableh

The fundamental question to be answered is- is reduced Planck’s an output of the atomic system or an input to the
atomic system? From the above proposed observations in the following sections an attempt is made to address this
problem. Here the very important issue is if h is assumed to be a cosmological variable, then one must explain both the
variable nature of hand its quantum nature. In the earlier published papers [35]-[41], [75], [75]-[86] the authors
proposed that, in atomic system, ratio of atomic gravitational constant G, and classical gravitational constant G is
close to the squared Avogadro number N /.

G
EA;NjAndGA;N,fG (76)

Note that, in any bound system, ‘operating force’ only plays a major role in maintaining the ‘existence of the bound
system’ and ‘angular momentum’ is one of the results. 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. If n=12,3, based on the new idea(nNA), it is possible to introduce a characteristic force magnitude as
follows.



50 International Journal of Advanced Astronomy

c
FX = G_ (77)
A
c’ c’
(Fe), = = (78)

= (nNA)ZG - nZGA
Where n =1,2,3, It plays a very interesting role in Super symmetric electroweak physics [78]-[85], [87]-[89], [90].
Another interesting observation can be expressed as follows.

(R.), = [Gh” (224 (79)
[ hc jz E[ hOC ]2 =~ (RC )OC2 ~ FX (RC )0 (80)

G,m? G,m? 2G,m, ~ 2mc’
With the proposal G, =N G , from relations (20) and (79) it is noticed that,

1 (m V(e ), 1 (m)(2eMm,
o= [ e e (22 o)
(R)y _ 1 (m,Y( ¢ NLEZ(GMoJ )
2 "NZm, ) l2H,) NZ{m ) c?

At present and at any given cosmic time it can be suggested that,

C _ ¢ _afm
Ry HL(R.), ‘NA(mpJ )

With this ratio and G, =N /G and F, _( c'/G, ) electron, proton and neutron rest masses can be fitted. Please see

section 19.
(RC)OHOE(RC)I Ht (84)
m,c?
Fe (Ro),
interesting role in electroweak physics. At any given cosmic time, potential energy of electron in Hydrogen atom can be
expressed as follows.

2
M,
Where 7, ;i- € Or h, = |—--—"— to be confirmed by a suitable model and 2n’represents the total

a, 4rec m, c

Please note that, along with modified SUSY concepts [78]-[85], [87]-[89], [90], the ratio plays a very

number of possible electrons in any principal quantum number n =1,2,3,... for further information please see the

following sections -16, 17 and 18. By any reason at any given cosmic time if revolving electron’s kinetic energy is
numerically equal to half the potential energy, then revolving electron’s total energy can be expressed as follows.

(Er) =~ [GAmejWC \/7 o (86)

With usual notation, from Bohr’s theory of hydrogen atom, based on the jumping nature of electron, at any cosmic time
emitted photon energy can be expressed as follows.

(E proen ), ;( h¢ j Jm,m, -c (i_ij @7

G,m? 4 2

N,
[ | _hee ZVume < 1 1
hy G,m? 4 nz n’
2
h
(h_;J (Ephoton )0

Where n, >n, . In this way in a cosmological approach it can be suggested that,

IR
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1) The definition & = h seems to be an accidental coincidence. This equality i.e. (ho - 21] may be an
T T

indication of the saturation of cosmic rate of expansion also.

2) At beginning i, —0and as cosmic time increases 4, magnitude increases. di/dt Or d (1/ a)/dt can be

considered as a measure of cosmic rate of expansion.

3) During cosmic evolution, as cosmic time increases, hydrogen atom emits 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.

4) During journey light quanta will not lose energy and there will be no change in light wavelength.

5) At any given cosmic time, for any galaxy cosmic redshift can be expressed as

; ~(Ephoton)o_(Ephoton)t N(hC/ﬂo)—(hC/ﬂG)~1_[ﬂgj<l (88)

0 = = = I _
(E photon )0 (hc/ﬂ()) AG

Where 4, is the light wavelength at our laboratory and /4, is the observed wavelength of the remote light. From
atomic physics point of view from relation (88) the same redshift can be expressed in the following way.

CRVRCETINA ER "

-t
E o )
( photon /4 t

ho
Equating above relations (88) and (89)
ﬁﬁo and H, ;[ﬁl-Ho
\] A A

PN P A
A by H,

16 Discrete force, discrete radii and discrete energy levels in Hydrogen atom

7,2

I

IR

(90)

The basic ideas can be stated as follows.

1) Nuclear charge radius increases with cosmic time.

2) Nuclear charge radius is more fundamental than the presently believed ‘reduced Planck’s constant’.

3) At any given cosmic time, Reduced Planck’s constant is a function of increasing nuclear charge radius.

4) Within the hydrogen atom, nuclear charge radius, proton mass and electron mass play a vital role.

5) If nuclear mass and nuclear charge radius both are assumed to play a fundamental role in the formation of atom

and cause electron to revolve round the nucleus, then reduced Planck’s constant can be assumed as cosmological
compound atomic physical variable.
. c* c* . . .
Proposed discrete force (FX )n = TS — plays a vital role in the observed discrete energy spectrum of
(nN A) G n GA
Hydrogen atom. It is the root cause of the observed discrete angular momentum of electron.

In a cosmological approach, at present cosmic time, the discrete Bohr radii can be expressed as follows.
2

(a), OCWGT (01)
(@), = r’:p (92)
(3 ), = £2RR J (@3)
(a.), < 2 )

m, [ 2R e2 n’G
Thus, = = —= A 95
us (an)o m [Rp l 47[50(Rp)0[ c* ] (95)

p
Numerically by considering the experimental values of the unit nuclear charge radius and the ‘rms’ radius of proton it is
noticed that,
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I

{&J (1.21t0 1.23) fm -5

R, | (084 t00.87) fm

P /o

(96)

: . . [R .
If (RpHo)and (R,H,) both are cosmological constants, at any time the ratio {R—°} can also be considered as a
t

p
cosmological constant. Hence, it can be suggested that, at any cosmic time,

NCA TSN

Now the discrete Bohr radii can be expressed as follows.

m g? n’G
@),z fr 2]
0 m, 4z, (R,), c’

Potential energy of the revolving electron can be simplified into the following very simple form.

e? m Rc c!
(ﬁ%%Z;aTE#adm%
0 n Jo e A

Based on the relation, at present,
e’ m, (V r? )O

4y (), (@)

Revolving electron’s kinetic energy can be expressed as follows.

e? m (R,)c*
(Bx )y =8z (a,) E\jm_p(Snz)é
0 n Jo e A

Hence total energy of the revolving electron can be expressed as follows.

(ET )0 ;(EP )0 +(EK )0 E_\/%%

Considering the jumping nature of electron, at present emitted photon energy can be expressed as follows.

Cmy(R)ye* (1 1) _he
(Ephoton)oz o 2| =,

m, 86, \n, N ) A
Wavelength of the emitted photon in hydrogen atom can be expressed as follows.

Nme%SGAh 1 1)
%ZLM}L%&%KE_EJ

Corresponding revolving speeds of electron can be expressed as follows.

1 1 1
W)= m )¢ [(Redee® | [ (my ) J(R),e®  1(my e [(Re)ye®
0 m, an’G,m, \2n?{m, G,m,  n(m, 4G, m,

Corresponding discrete angular momentum of electron can be expressed as follows [91], [92].

1 1
(m, ) f4n2GAme e? (m, | f‘szAmeCZ e’
m, (Vn)o (a'n )0 :(mpJ (Rc )OC4 472'80 :(mp] (RC )004 (472'80(3)

v B o 2 )

) (R ),c? \ 4zec m, (R.),c” \ 4zec
From these relations it can be suggested that,
G, m 4G, m . . . .
1) A— and A—t Play a crucial role in atomic space-time curvature [93], [94].
(RC )0 c (RC )0 c
2) Atomic space-time curvature is N 2 times the Schwarzschild space- time curvature.

3) Quantum interaction strength is N 2 times the gravitational interaction

97)

(98)

(99)

(100)

(101)

(102)

(103)

(104)

(105)

(106)

(107)
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. . 2G,m . - . . .
4) With reference to the ratio (RG/S R 2n? can be identified as a peculiar term in atomic system.
c
c/o
5) (hy) can be considered as the output of the atomic system but not the input.

Now inverse of fine structure ratio can be expressed as follows.

(LJ =~ Jn? (m_T 2G,m,_ (108)

a, m, (R.),c?
At the ground state, with reference to the present cosmological unit nuclear charge radius (RC )O :
1
1 m, |* [4G,m
(_) ~ e A e2 (109)
al \m, (R.),c

17 To understand the Planck’s discrete quantum hypothesis

From above relations (29), (81) and (96) hc can be expressed with 2.14% error in the following form.

hc ;47{&J (&Jm; 2.47{%};@5 (110)

P Jo m, X p
It can be understood as follows.
he oc ( m. J (111)
m p
hc oc m,c? (112)
he oc 27z(ZGA2mE ] = 47CaM, (113)
c
R
h o (—CJ =2 (114)
R p
0
3
h =~ \/E{MG—AmeJ (115)
m,c
3
h _N,md (116)
A7 m,c

Now by considering the arrangement of electrons within the atomic principal quantum shells, the original discrete
quantum hypothesis can be understood in the following way. Let us guess that, for a black body of any atomic number,

let the minimum number of participating electrons be ‘one’ and the maximum number of participating electrons be 2n?.
Then the geometric mean number of participating electrons can be represented by /2n? . In the above relations if one is

willing to replace 2 by v2n? , automatically the Planck’s discrete quantum hypothesis [68], [90], [91] can be
understood and can be represented as follows.

3
n(hc)=+2n? “’Z?n—Ame (117)

p
Based on this logic, with 1% error Avogadro number can be expressed as follows.

1
2 | hcm
e >~ 6.0875x10” (118)
2) \/4nGm

From relations (103) and (110), wavelength of the emitted photon in hydrogen atom can be expressed as follows.

3 1 E 1
2 2.~2 B 2 2.2 B
30;8”@(& &me“ [iz_izj ;8”[”19 4GA_n194 [iz_iz} (119)
m, | {(R.),¢* ){n? n; m, (Rp)oc nZ nJ
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With reference to the relation (115), independent of cosmological changes, Based on the Bohr’s theory of Hydrogen
atom, with 4.5% error Bohr radii can be expressed as follows.

2 ) )
. Ean[mej (ZGAzmej (47rgor2nec J (120)
m, c e

]represents the black hole radius of electron where the

. L . 2G,m
This relation is very simple to understand. Here ( A=

2

operating gravitational constant is G, =N G and ( 2] represents the classical radius of electron.

4me,m,C

2n? Represents the maximum number of possible electrons in any principal quantum number. Potential energy of
electron can be expressed as follows.

2 2
m 2 2 2
(Ep), =] > | [ =2 - (121)
"o2n°\m, G, m, )  drg,m,c” )\ 4re,

Aim of proposing these relations here is to show that, a, o 2n?, (Ep)ocz—lz and a, N, (Ep)mé. From
n A

relations (98) and (99) it is possible to show that, in a cosmological approach (an )O o 2n?, (EF,)0 ocz—lz and
n

4
(ah )Ooch, (Ep)ooc%. From this it can be suggested that, with the proposed two concepts ( SG ]
A n A

and , mystery of quantum theory of light and discrete energy levels of electron in hydrogen atom both can be

Ame
(Re)c?
studied in a unified manner. Finally with group discussions in national and international science conferences, the odd
concepts of modern quantum physics can be eliminated.

18 To fit the Hubble’s constant, Avogadro number, gravitational constant and
the proton & electron rest masses

Semi empirically itis noticed that at any given cosmic time,

—L2 =N ,; ;NA,’(RC():—‘H[ (122)

Where ( ) and ( . t represent the current and past nuclear charge radii and H,and H, represent the current and
past Hubble constants. This is a direct and simple relation. Semi empirically in a trlal-error approach it is also noticed

that
2 m
n |2 = Me |2 — _In(N?) (123)
Ame Gm m, m

e

Where m is the proton rest mass and m, is the electron rest mass. Considering this as a characteristic relation, proton
rest mass can be fitted accurately in the following way.
M ?%—In N2
— =z —C=e'™ 9 (124)
AreGm, m,

The gravitational constant can be expressed as follows.
-2

— —In(N? 2
P L o (125)
4re,m
Avogadro number can be expressed as follows.
2 2
m 2 m M
N = |exp| —2—|In e—z = lexp| —2—| In| = (126)
m, 4re,Gm, . m,
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Independent of any system of units, the characteristic relation that connects the gram mole and the unified atomic mass
unit can be expressed in the following way.

Ga

G,m’=GM? And M, = e =N, -m (127)

Here m, =1.66054x107" kg is the unified atomic mass unit [84], M, = 0.001kg is the gram mole expressed in kg.

19 To fit the rest masses of electron, proton and neutron

~ l ¢ ~
Let, x _In\](RC )OHo =In (Rc)l m (128)

y =X l—; (129)

In(x v )
With trial and error, if x is known, value of y can be fitted. Let (R, )0 =1.22 fmand H, = 71 km/sec/Mpc. Then

X = 47.2359. please see the following table 1 for fitting the value of .
Table 1: To fit the value of Y.

Trial No Assumed value of y. Obtained value of .

1 47.2359 39.06746

2 39.06746 38.931124

3 38.931124 38.9285707
4 38.9285707 38.9285228
5 38.9285228 38.9285219
6 38.9285219 38.92852184
7 38.92852184 38.92852184

At 7" trial, assumed value of y is equal to the obtained value of y =38.92852184. With these numerical values of
x andy, to avery good accuracy it is noticed that,

e2 :l ¢ :i ¢ (130)
4”‘90Gmpme_x (RC)OHO _X (RC)tHl

(131)

I
<
N\
—~
ey
0
I
N——

e’ y c
dreGm? 7 (R, )0 H,
m,

—= = xy =1838.8238 (132)

1 L] a2t
m,c? = xy 2 =Xy 2 = 0.5104MeV (133)
47rgo dre G,

Now to a very good approximation muon and tau rest masses can be fitted as follows.

1 2.4
(MieponC?), %[y3+(n27) N }3 4Zg:GA (134)

NH—‘

Where y =xy 2 =x \/_ 294.7074 y. n =1,2.Please see the following table 2 [75]-[86],[90].
Table 2: To fit the muon and tau rest masses
No Obtained rest energy Experimental rest energy
of lepton in MeV of lepton in MeV
1 105.908 105.6583668(38)
2 1775.97 1776.99(29)
3 42211.82 Not detected

Proton rest energy can be expressed as follows.
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e’F 3 ; e’
y? ) =~ 938.545 MeV (135)
7e,G
2.4
(me and mp)Cz ~ n 2n—1 e4F 2n—l)/2 e (136)
\j T8, Are G,

Wheren =1and 2. Neutron proton and electron rest masses can be interrelated in the following way.

3
h=}
o
N
I
x
N
<
Nw
&5
N[
III

IIl

m c
~In(2 2.524 137
e (2y)= (137)
m,c® =m,c?+In(2y )m,c’ = 939.833 MeV (138)
Within the nucleus, in a direct approach, proton-nucleon stability relation can be expressed as follows.
2 2 2
A =27 + Z =27 +Z——ZZ Z (139)
2y 4y 155.7
Z 2
A -2Z = (140)
155.7

Where Z is the atomic number and A, is the corresponding stable mass number.

20 Discussion

Please note that even though it was having strong footing, Mach’s principle [49], [50], [51] was not implemented
successfully in modern physics and modern cosmology. One of the main motivations behind formulating the general
theory of relativity was to provide a mathematical description to the Mach’s 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 [93]. Einstein realized that the overall
distribution of matter would determine the ’metric tensor’, which tells the observer which frame is rotationally
stationary. 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. The Einstein field equations are nonlinear and very
difficult to solve. Einstein used approximation methods in working out initial predictions of the theory. But as early as
1916, the astrophysicist Karl Schwarzschild found the first non-trivial exact solution to the Einstein field equations, the
so-called Schwarzschild metric [94], [41]. This solution laid the groundwork for the description of the final stages of
gravitational collapse, and the objects known today as black holes. It can be suggested that, within the Hubble volume
overall distribution of Hubble mass will explain the observed physical phenomena.

At any given cosmic 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. At any given cosmic time,
’Hubble length’ can be considered as the gravitational or electromagnetic interaction range. If one is willing to think in
this direction, by increasing the number of applications of Hubble mass and Hubble volume in other areas of

fundamental physics like quantum physics, nuclear physics, atomic physics and particle physics [7]-[14] slowly and
gradually - in a progressive way, concepts of ‘Black hole Cosmology’ can be strengthened and can also be

confirmed [36]-[41],[95]-[103]. The most interesting thing is that, at any given cosmic time, if the universe is a
primordial growing black hole, then certainly its ‘Schwarzschild radius’ can be considered as its characteristic
minimum size at that time. Clearly speaking, “forever rotating at light speed, high temperature and high angular
velocity small sized primordial cosmic black hole gradually transforms into a low temperature and low angular velocity
large sized massive primordial cosmic black hole”. 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. Whether universe is a black hole or
something else, one can find many interesting applications of Hubble volume and its corresponding Hubble mass in the
current and past aspects of the universe. Hence magnitudes of Hubble length, Hubble volume and Hubble mass can be
considered as characteristic back ground conditions for the observed atomic and cosmological physical phenomena.

Based on the proposed relations and concepts of black hole cosmology, definitions of cosmic homogeneity and cosmic
isotropy must be re-addressed in a closed black hole universe. Independent of the redshift observations and with a great
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confidence now one can start seeing/observing the universe as a primordial expanding and light speed rotating black
hole. From the above relations it is also clear that, now the black hole universe is expanding in a decelerating mode at a
very small rate in such a way that with current technology one cannot measure its deceleration rate. Finally it can be
suggested that cosmic acceleration and dark energy can be considered as pure mathematical concepts and there exists no
physical base behind their confirmation. For the most serious cosmologists this may be bitter news, but it is a fact.
Authors hope that, by 2015 definitely this subject will come into main stream physics

21 Conclusion

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. Now this is the time to revise the basics
of ‘quantum theory’ of light. From cosmological time point of view the issue of ‘constancy of quantum’ (of angular
momentum or energy) must be re-analyzed and resolved. 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 concept and will be discussed in detail in
near future.

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 of
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 considered as a ‘basic project’ in this unified field. Cosmological
observations through ground telescope or satellite telescope are 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. 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. Characteristic nuclear radius, rms radius of
proton and the strength of electromagnetic interaction all seem to be the cosmological variables and observing the rate
of change in their magnitude (on the cosmological time scale), the cosmic acceleration can be verified and thus the
cosmic geometry can be confirmed from atomic, nuclear and particle physics. Without the advancement of nano-
technology or femto-technology this may not be possible. Independent of the cosmic red shift and CMBR observations
cosmic acceleration can be checked in this new direction. With the proposed applications it is very clear to say that,
without a combined and unified study of cosmology and atomic & particle physics, one should not deny the concepts of
black hole cosmology.
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