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Abstract: By highlighting the 12 major shortcomings of modern big bang cosmology and reinterpreting the cosmic
redshift as a galactic atomic emission phenomenon, the authors made an attempt to develop a possible model of Black hole
cosmology in a constructive way. Its validity can be well confirmed from a combined study of cosmological and
microscopic physical phenomena. It can be suggested that, there exists one variable physical quantity in the presently
believed atomic and nuclear physical constants and “rate of change” in its magnitude can be considered as a “standard
measure” of the present “cosmic rate of expansion”. The characteristic nuclear charge radius, inverse of the Fine structure
ratio, the characteristic reduced Planck’s constant seem to increase with cosmic time and there will be no change in the
magnitude of Planck's constant. At any cosmic time, 'Hubble length’ can be considered as the gravitational or
electromagnetic interaction range. With this idea, independent of the reduced Planck’s constant, inverse of the Fine
structure ratio can be fitted in a cosmological approach. At any cosmic time, the product of ‘critical density’ and ‘Hubble
volume’ gives a characteristic cosmic mass and it can be called as the ‘Hubble mass’. Schwarzschild radius of the ‘Hubble
mass’ again matches with the ‘Hubble length’. Most of the cosmologists believe that this is merely a coincidence. Here the
authors emphasize the fact that this coincidence is having deep connection with cosmic geometry and the cosmological and
microscopic physical phenomena. In this model, forever rotating at light speed, high temperature and high angular velocity

small sized primordial cosmic black hole of mass M. 0,/e* /47750G gradually transforms into a low temperature and low
angular velocity large sized massive primordial cosmic black hole.
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formation of the black hole from a supernova explosion in
the center of a galaxy. Most recently cosmologists Razieh
Pourhasan, Niayesh Afshordi and Robert B. Manna have
proposed [5] that the Universe formed from the debris
ejected when a four-dimensional star collapsed into a black
hole - a scenario that would help to explain why the cosmos
seems to be so uniform in all directions.

1. Introduction

In this paper by highlighting the following 12 major
short comings of modern big bang cosmology [1] the
authors made an attempt to develop a possible model of
Black hole cosmology in a constructive way. It’s validity
can be well confirmed from a combined study of
cosmological and microscopic physical phenomena. One
can find detailed information in our published review 2, Major Shortcomings of Modern Big
article [2]. From now onwards instead of focusing on ‘big
bang cosmology’ it is better to concentrate on ‘black hole Bang Cosm()logy

cosmology’. [.3'5]' According to Tm.ax1 Zhang [3], t_he A) The standard Big Bang model tells us that the Universe
universe originated from a hot star-like black hole with exploded out of an infinitely dense point, or singularity.
several solar masses and gradually grew up through a But nobody knows what would have triggered this
supermassive black hole with billion solar masses to the outburst: the known laws of physics cannot tell us what
present state with hundred billion-trillion solar masses by happened at that moment.

accreting ambient materials and merging with other black B) Really if there was a ‘big bang’ in the past, with

holes. According to N. J. Poplawski [4], the Universe is the reference to formation of the big bang as predicted by
interior of an Einstein-Rosen black hole and began with the
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GTR and with reference to the cosmic expansion that
takes place simultaneously in all directions at a
uniform rate at that time about the point of big bang -
‘point’ of big bang can be considered as the centre 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.

There is no scientific evidence for the Friedmann’s
second assumption. We believe it only on the grounds
of modesty [6].

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 section-5.

Even though it was having strong footing, Mach’s
principle [7] was not implemented successfully. 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. Here the authors emphasize the fact that
this coincidence is having deep connection with
cosmic geometry and the cosmological physical
phenomena.

It may be noted that, increased redshifts and increased
distances forced Edwin Hubble to propose the
Hubble’s law [8,9]. 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.

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 atoms 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’.

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. More over the current
definition of red shift seems to be ad-hoc and not
absolute. Please see section 6. Hence one may not be

able to understand or confirm the actual cosmic rate of
expansion.

I) 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.

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

K) 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.

L) 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.

Based on these short comings the concepts of ‘big bang
cosmology’ can be relinquished. The subject of cosmology
is open. If one is willing to think in this new direction,
certainly other hidden things can also be surfaced out. Most
of the modern cosmologists are enforced with 85 years old
Hubble’s interpretation. This is the time to re-interpret the
Hubble’s law and to revise the basics of modern cosmology.
Compared to the Big bang model, advantage of Black hole
cosmology lies in confirming its validity through atomic
and nuclear experimental results.

3. Black Holes and Black Hole
Cosmology

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

(¢/ Hy), where (c) is the speed of light and (H,) is
the Hubble constant. More generally, the term ‘Hubble
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volume’ can be applied to any region of space with a

volume of the order of (47T/3) (c/H0 )3. ‘Hubble volume’

can be considered as a key tool in cosmology and
unification. Please note that at any given cosmic time, the
product of ‘cosmic 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. Here the authors emphasize the fact that this
coincidence is having deep connection with the cosmic
geometry and the cosmological & microscopic physical
phenomena. 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 slowly and gradually - in a progressive way,
concepts of ‘Black hole Cosmology’ can be strengthened
and can also be confirmed [10-27]. 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’.

With reference to the well believed big bang, in the
universe there is no centre, there is no preferred direction
and there is no rotation. With reference to galactic spinning
black holes, it is well confirmed that, there is a center, there
is rotation and there is a preferred direction. Considering a
4D/3D or 3D star like black hole (that is assumed to be
responsible for the cosmic evolution) with no centre, with
no preferred direction and with no rotation is not correct.
Hence the possible ‘new solution’ seems to be - to give up
the old unanswerable concepts of big bang and to become
accustomed with the newly accepted concepts of 4D/3D or
3D cosmic primordial black hole with center and rotation
and see the consequences!

4. The Proposed Picture of Black Hole
Cosmology

Instead of considering ‘star - black hole explosions’ and
‘higher dimensions’, the authors of this paper focused their
attention only on the old and famous Mach’s principle,
‘Hubble volume’ and ‘primordial evolving black holes’.
Some cosmologists use the term ‘Hubble volume’ to refer
to the volume of the observable universe. There is no
perfect theory that defines the lower and upper limits of a
massive black hole. Most of the theoretical models assume
a lower mass limit close to the ‘Planck mass’. Astronomers
believe that black holes that are as large as a billion solar
masses can be found at the centre of most of the 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 confirm that, instead of collapsing,
galactic central black holes are growing faster and spinning
with light speed. Even though mass is too high and density
is too low, light speed rotation certainly helps in
maintaining black hole’s stability from collapsing with
maximum possible outward radial force of the magnitude

close to (c4/G). If ‘black hole geometry’ is intrinsic

compared to the black hole ‘mass’ and ‘density’ parameters,
if universe constitutes so many galaxies and if each galaxy
constitutes a central growing and fast spinning black hole
then considering universe as an ‘evolving and light speed
rotating primordial black hole’ may not be far away from
reality.

Based on these points the authors propose the following
picture of Black hole cosmology. Forever rotating at light
speed, high temperature and high angular velocity small
sized primordial cosmic black hole of mass

M, 0y /4rE,G gradually transforms into a low

temperature and low angular velocity large sized massive
primordial cosmic black hole. At any given cosmic time,
for the primordial growing black hole universe, its
‘Schwarzschild radius’ can be considered as its
characteristic possible minimum radius and ‘constant light
speed rotation” will give the maximum possible stability

from collapsing. Here M~ D\/e2/477£0G can be called as

the mass of the primordial baby black hole universe. Here 3

important points can be stated as follows.

1. In theoretical physics, particularly in discussions of
gravitation theories, Mach’s principle is the name
given by FEinstein 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. 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. Unless the
applications of Hubble volume and Hubble mass in
microscopic physics are surfaced out its very hard to
strengthen the concepts of black hole cosmology and it
is also not possible to abandon the big bang model. It is
the reason for interrelating the (currently believed)
unrelated microscopic quantities and the cosmic
physical parameters. Independent of cosmological
observations this procedure helps in developing a
unified model of physics and also helps in confirming
the proposed ‘black hole universe' and 'cosmic rotation'
concepts from ground based laboratory experimental
results.

2. Starting from an electron to any gigantic galaxy,
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rotation is a common phenomena in atomic
experiments and astronomical observations. From
Newton’s laws of motion and based on the Mach's
principle, sitting inside a closed universe, one cannot
comment whether the universe is rotating or not. We
have to search for alternative means for confirming the
cosmic rotation. Recent findings from the University of
Michigan [28] 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. 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”. The consequences of a spinning
universe [28-42] seem to be profound and natural. Not
only that, with ‘constant rotation speed’ ‘cosmic
collapse’ can be prevented and can be considered as an
alternative to the famous ‘repulsive gravity’ concept. If
so, at any time to have maximum possible stability
from collapsing ‘constant light speed rotation’ can be
considered as a constructive and workable concept.

Recent observations confirm black hole’s light speed
rotation. 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 [43].Please note that, for any black
hole even though it’s mass is too high and density is
too low, light speed rotation certainly helps in
maintaining its stability from collapsing with
maximum possible outward radial force [44] of

magnitude (c4/G). At the beginning of comic

evolution if rotation speed was zero and there was no
big bang - definitely it will cast a doubt on the stability,
existence and angular velocity of the assumed initial
primordial cosmic baby black hole. Hence at the
beginning also, to guess or define the angular velocity
and to have maximum possible stability it is better to
assume light speed rotation for the cosmic baby black
hole. At present if rate of cosmic expansion is very
slow, then rate of decrease in angular velocity will be
very small and practically can be considered as zero.
Along with (practically) constant angular velocity, at
present if constant light speed rotation is assumed to
be maintained then cosmic stability will be maximum
and rate of change in cosmic size will be practically
zero and hence this idea helps us to believe in present
Hubble length along with the observed ordered galactic
structures and uniform thermal energy density.

5. The Cosmic ‘Critical Density’ and its
Dimensional Analysis and the Cosmic
Rotation

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. 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,

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 equator will get escape velocity. Now writing
4

M=""Rp,
3 Pe
we:&: 8nGp, Orwj:8nGpe 3)
R 3 3
3]
Density, 0,=— 4)
YA 871G

In real time, this obtained density may or may not be

. . 871G P, 0y
equal to the actual density. But the ratio el

real

may have

some physical significance. 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 [ (angular Velocity)2 (%)

Equation (4) is similar to “flat model concept” of cosmic
“critical density”

_3H;

- ©)
Pe 8nG

Comparing equations (4) and (6) dimensionally and
conceptually, i.e.
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3 3H?
= 4 ith = t 7
Pe=5me ™™ PG M
H! ~af and H, - w, (8)

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. Then the term ‘critical density’
appears to be the ‘volume density’ of the closed and
expanding universe.

6. To 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

1 1. Y701 ~ B 11 B 1 Rl

basic or original definition of present/current redshift (ZO)
seems to be:

z, nfo=Ee nhs A O(z), <1. Gay)  (9)
0 AG
But not
E,-E; _A,-2
7o 02— 0¢-"20(z,) (say) (10)
7 K, A (=),

With reference to the current definition of z D(Zy)o’

proposed z D(zx)0 can be expressed as follows.

z,),

() By

1+(2,),

Here E, D% is the energy of photon at our
o

(11)

galaxy/laboratory and E D;’—c is the energy of photon at
G

the observed galaxy when it was emitted. Similarly A; is
the wave length of light received from observed galaxy and
A 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 some-
what 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, U Af and
zy UH . (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,

Ar 020 (13)
0
C
cAt Uz, BH— (14)

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. Hence with redshift
concept - one may not be able to understand the actual rate
of cosmic expansion and actual cosmic geometry [45, 46].

7. Possible Assumptions

The possible assumptions in unified cosmic physics can

be expressed in the following way.

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.

6‘2

[11.859210775x107 Kg
7E,G (15)

01.042941x10'® GeV/c?

(Mc)" D
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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) At any 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. Thus at any
given cosmic time,

2GM, _ ¢ }
R 0=—="L0— and M, D— (16)
c ‘ 2GH,
when M, - M, R, |]2GMC and H_ 0-5.o ¢ can be
e R. 2GM,
considered as the characteristic initial physical

measurements of the universe. Here the subscript C refers
to the initial conditions of the universe and can be called as
the Coulomb scale. Similarly
2GM,

2
C

R, O

3 .
0-< and M, D——— can be considered as the
H
0 0

characteristic current physical measurements of the
universe.

D) Reduced Planck’s constant or the characteristic
angular momentum of the revolving electron
increases with cosmic time whereas the Planck’s
constant can be considered as a cosmological
constant [47].

E) Characteristic nuclear size [48-52] increases with
cosmic time. In this regard, to a great surprise, if

0 is close to 71 km/sec/Mpc, it is noticed that,

G—“MO e 01.37%107"° m

2
C

a7

F) Atomic gravitational constant G, is squared

Avogadro number times the classical gravitational
constant G.

%DNj and G, ON’G (18)

where N, is the Avogadro number [2,52].
4
G) Similar to the classical force limit [%), with

G, ON2G, a binding force of the following form
can be introduced into atomic system.

C4

F, O0—
X G,

(19)

Note that if 7 is the number of protons in the nucleus

4

c
then Z| —

G,
electron. It plays a very interesting role in modified Super
symmetric Higgs fermion & boson, fitting of electron,
muon, tau, proton and neutron rest masses and nuclear

binding energy coefficients [2].

Jcan be considered as the force acting on any

8. Cosmic Thermal and Physical
Parameters and Relation between the
Fundamental Thermal Radiation
Constants

At any given cosmic time, thermal energy density can be
expressed as follows.

-2 2.2
aT! O/ 1+In ﬂ 3H_,c
M, 371G
Matter-energy density can be considered as the

geometric mean density of volume energy density and the
thermal energy density and it can be expressed as follows.

(2.). 0 S )

(20)

D 1)
Al 1+m M, 3H c
M, 871G
Thus at present [53-56],
M\ (32
al) D{Hln[—oﬂ ( 0 ] (22)
M, 811G
3H2 2
(e 0 o)
(23)

| 22
oLeulit)] ()
M, 871G
It is also possible to express the CMBR wavelength in
the following way [2].

o [l e )

(24)
01064 mm
In this approach it is noticed that,
877 ( kb’ 4
—_— [J1.3333995 O—.
15 {h%ﬁ 3 25)

Thus radiation energy density constant ¢ can be
expressed as follows.
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aDid(i

x 26)

Based on this idea and considering the beginning case of

22
. . . 3H;c
cosmic evolution, i.e. aTC4 g=—«¢ R

811G

with 3% error,

Wien’s displacement constant can be expressed as follows.

512 €

b0 02.986457x107 °K.m

@7

9 TEky

Combining these results with Planck’s quantum theory, it
is possible to express the Planck’s constant as follows.

1 1
3 3 2
; D[z} &D[@J 12 ¢
C

5 47E\C

(28)

1
Please note that (ET 14.9652 -
5

9. The Cosmological Fine Structure
Ratio

In atomic and nuclear physics, the fine-structure ratio (')
is a fundamental physical constant namely the coupling
constant characterizing  the  strength  [57,58]  of
the electromagnetic interaction. Being a dimensionless
quantity, it has a constant numerical value in all systems of
units. If g is the present cosmic critical energy density
and a7, is the present cosmic thermal energy density, it is
noticed that,

aT} 4rE,GM? (1
yoxe e a

(29)

At present, if H, is close to 71 km/sec/Mpc and

T, 02.725 °K , obtained value of (/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. Above relation takes
the following form.

4rE, (aT')c*
o[
a 0

2774
e H,

(30)

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

3
e 0ot 1)

M\ 322 | 4 ’
Ol | 1+1n| 2o 0 | C
M, 876 | 3 | H,

If (¢/H,) is the present electromagnetic interaction range,

then present electromagnetic potential can be expressed as

2

(Ef )0 |:| -

47, (¢/H,) .

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

E
(l) O |1 (33)
al 2(E,),
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
[1] Oln {Er),.
a), 2(E,),
By any reason, at the initial conditions if thermal energy
2 2 1
3Hce , (—j -~ 0. This is a very
a C

surprising and interesting result and needs a critical
analysis.

(34)

density equals to

10. The Cosmic Red Shift, Discrete
Atomic Force and Important
Cosmological Results in Atomic,
Nuclear and Quantum Physics

10.1. About the Current Cosmic Red Shift

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’. If it is possible to show that,
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.
Hubble’s law can be reinterpreted in the following way.

1. Tt can be suggested that, as cosmic time increases 7,

magnitude increases. dhfdt or d(1/a)/dt can be
considered as a measure of cosmic rate of expansion.
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2. 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.

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

4. Atany given cosmic time, for any galaxy current
cosmic redshift can be expressed in the following way.

2y 0 (Ephoton )0 - (Ephoton )t 01 _[/]_OJ

E ton A
2( " )0 ¢ (35)
Dl—[ﬂj Dl—(ﬂJsl
hO Ht
n Y H
e
hO Ht
(36)

- h, O /]—Oljio and H, O Ao H,
A A

10.2. About the Current Nuclear Charge Radius

Please note that so far no nuclear model could explain
the origin of strong nuclear force and strong interaction
range. From unification point of view it is well established
that strong force is 10* times stronger than the
gravitational force. It is noticed that,

2

2

(R.), D{thzJ ( GAZmeJDI.21565 fm  (37)
4M,

C

(RL, )o can be considered as the present nuclear charge

radius. It’s a discovery and can be considered as a
definition also. It can also be expressed in the following
way.

enen el 2

(3%)
G’ \(26M,
0 ”2 ( Ojvj 21t0 122 fm
Gm, ¢

If one is willing to consider # as a cosmological
increasing variable then the above two relations can be
coupled to give a single meaning that nuclear charge radius
is a cosmological increasing variable.

10.3. To Fit the Semi Empirical Mass Formula (SEMF)
Binding Energy Coefficients in a Cosmological
Approach

The semi-empirical mass formula (SEMF) is used to
approximate the mass and various other properties of an
atomic nucleus [59,60]. As the name suggests, it is based

partly on theory and partly on empirical measurements.
Based on the ‘least squares fit’, volume energy coefficient

is a, =15.78 MeV, surface energy coefficient is a, =18.34
MeV, coulombic energy coefficient is a, =0.71 MeV,
23.21 MeV and

pairing energy coefficient is a, =12 MeV. The semi

asymmetric energy coefficient is a, =

empirical mass formula is

2 _ _ 2
BEDAav—A3aS—Z(Z l)ac—(A 22)

1 A
A3

1
a, iﬁap 39)

In the semi empirical mass formula energy coefficients
can be fitted in the following way. In a unified approach it
is noticed that, the energy coefficients are having strong
inter-relation  with the above cosmological ratio

G m. : , S
ko D[ hAme J 1J635.3132. The interesting semi empirical
OC
observations can be expressed in the following way.
Advantage of this proposal is that, magnitude of all the
binding energy coefficients decreases with the increasing
G 2
magnitude of [;—meJ and binding energy reaches to zero
€
indicating there was no binding of nucleons in the past. At
present it can be suggested that,

(40)
[035.8045 MeV
+(
Current asymmetric energy coefficient be
2 2
a, [023.870 MeV (41)
(e 03| 2

Current pairing energy coefficient be

(aa)o

(“P)o 0=

1 m,c?
03 011935 MeV  (42)

1+\/7

Current maximum nuclear binding energy per nucleon be

(B,) Ak e 08.9511 MeV 43
mjo 4 1+\/g ! € ( )
Current coulombic energy coefficient be

o Oyay.(B,), 00.7647 Mev (44)

Current surface energy coefficient be
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(a.),

(a,), O2(B,,),| 1+ @) 019.504 MeV  (45)
alo
Current volume energy coefficient be
_ (e,
(a,), 02(B,),| 1 01630 MeV  (46)

(a, )0

In table-1 within the range of (Z =26;4= 56) to
(Z =92;4= 238) nuclear binding energy is calculated and

compared with the measured binding energy. Column-3
represents the calculated binding energy and column-4
represents the measured binding energy.

Table 1. SEMF Binding Energy with the Proposed Energy Coefficients

7 A ( BE)cal in MeV ( BE)mm in MeV
6 56 492.17 492.254

28 62 546.66 545.259

34 84 727.75 727.341

50 118 1007.76 1004.950

60 142 1184.50 1185.145

79 197 1556.66 1559.40

82 208 1627.11 1636.44

92 238 1805.60 1801.693

Proton-nucleon stability relation can be expressed as

follows.
2
(AS) D1+22[(ac)0]
27 ), (aS)o

where (AS )0 is the stable mass number of Z. This is a

(47)

direct relation. Assuming the proton number Z,in general,

for all atoms, lower stability can be fitted directly with the
following relation. Stable super heavy elements can also be
predicted with this relation.

(a),

2
(4,), D22 1+2z{—} 02Z+Z**0.00615 (48)

(a,),
if Z=2L 4 g4a71; it =29 4, 063.17;
it Z=47. 4 0107.58; if £ =53 4 012327

it 2760, 4 014213, it £ =79 4, 0196.37;

if £783 4 0208.36; if £ 9% 4 0236.04;
At the beginning of cosmic evolution, binding energy
coefficients and hence binding energy reaches to zero, and

(e )
(@),

or the less the proton — nucleon stability takes the following
form.

2
the expression 2Z [ ] [J0, also reaches to zero, more

A, j
. 0l (49)
( 27 beginning

As nuclear binding energy was zero at the beginning of
cosmic evolution, it can be suggested that, from the
beginning of formation of nucleons, in any galaxy,
maximum scope is being possible only for the survival of
light atoms and this may be the reason for the accumulation
and abundance of light atoms in large proportion.

10.4. To Understand the Absoluteness of the Avogadro
Number and Cosmological ‘Gram Mole’

Independent of any system of units, the characteristic
relation that connects the ‘gram mole’ and the unified
atomic mass unit can be expressed as follows.

G (m? )0 0G (M} )0 and
]G
(MX)() O FAE(mu)o DNA [qmu)()
Here (mu )o is the current unified atomic mass unit and

(mucz)o D(Jmpmnc2 —(BAV@)O)+mec2 [1931.43 MeV

where (B,,, )0 =8 MeV is the current average binding

(50)

energy per nucleon. Current (M), =0.001kg=1gram

and may not be exactly ‘one’ gram’. Accuracy mainly
depends upon the current average binding energy per
nucleon.

10.5. About the Discrete Atomic Force

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 7=1,2,3,... based on the new idea (nN,),

it is possible to introduce a characteristic discrete force
magnitude as follows.

¢t c*

F O 0
(Fx), (nV, )G G,

(51

It is having many applications in atomic, nuclear and

particle physics. 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
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atom and cause electron to revolve round the nucleus,
then reduced Planck’s constant can be assumed as
cosmological compound atomic physical variable and
can be considered as an outcome result of the atomic
system but not an input to the atomic system.

ct ¢t

(nN, )ZG n’G,
plays a vital role in the observed discrete energy

spectrum of Hydrogen atom. It is the root cause of the
observed discrete angular momentum of electron.

6. Proposed discrete force (Fx)n O

10.6. About the Reduced Planck’s Constant

The present quantum of angular momentum of electron
can be expressed as follows.

GA m, (Rc )0
(ho ) Om,c [c_“j 5
G (52)
0 % MpMe
m, c

M
Here the ratio (—0] represents the virtual number
m

e

electrons that may exist in the present Hubble volume of
mass M, Oc’ /2GHO. The present discrete angular
momentum of electron can be expressed as follows.

C

(53)

Considering the maximum possible number of electrons

that may present in any principal quantum shell i.e, (2n2) ,

present discrete potential energy of electron in hydrogen
atom can be expressed as follows.

2 2
h m,m, L&
(), 0| s |

G m? 2n
A (54)
m 4
-2 e 5w,
4\ m, n G,

One can find detailed information in our published
review article [2] and other published papers [19-27].
Present discrete Bohr radii can be expressed as follows.

m, [ n*G, e
mp C4 47720 (RC )0

10.7. About the rms Radius of Proton

(a,,)0 04 (55)

If (Rp )0 is the present rms radius of proton [51, 52] to a

very good accuracy it is noticed that,

Py e (56)
2
e ¢ (RP)O
4GM
The ratio 2—0 resembles the ratio proposed in
¢ (Rp)
0
theory of bending of light. With reference to the
cosmological constancy of Planck’s constant and

uncertainty relation, it is possible to express the present rms
radius of proton as follows.

(R ) |:|477Gmpme Gm,m,
Plo hH, (h/4m) H, 67
Alternatively, at present
Gm,m h
=\ o Yan (58)
( RP)o H, 4m

To maintain the constancy of (//47) throughout the

cosmic time, the product [(Rp )0 Ho] can be considered as

a cosmological constant. Clearly writing at present or at
any cosmic time,

(RP)OHO O(R, ), H, Oconstant (59)

Gm,m
p e Dh

(Rp)0 H, 41 (Rp )t H,

Gm. m
- (60)

11. Discussion and Conclusions

The basic idea of unification is — 1) To minimize the
number of physical constants and to merge a group of
different fundamental constants into one compound
physical constant with appropriate unified interpretation
and 2) To merge and minimize various branches of physics.
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,
experiments and analysis.

It can be suggested that, there exists one variable
physical quantity in the presently believed atomic and
nuclear physical constants and “rate of change” in its
magnitude can be considered as a “standard measure” of
the present “cosmic rate of expansion”. Characteristic
nuclear radius, rms radius of proton, strength of
electromagnetic interaction and the characteristic reduced
Planck's constant all seem to be the cosmological variables
and observing the rate of change in their magnitude (on the
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cosmological time scale), the cosmic acceleration can be
verified and thus independent of the cosmic red shift and
CMBR observations 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. 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 there was no big bang
and cosmic acceleration and dark energy can be considered
as pure mathematical concepts and there exist no physical
base behind their confirmation. 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. With the proposed applications it is
very clear to say that, without a combined and unified study
of cosmology and microscopic physics, one should not
deny the concepts of black hole cosmology.
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