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or a cosmologist, there are only few parameters 
needed to describe the universe. All models are 
based on Einstein’s theory of general relativity. The 

world models are characterized by two parameters: the 
current rate and the deceleration of the expansion. The 
first parameter is called the Hubble constant after Edwin 
Hubble [1]. The other parameter describes the change 
of the expansion and depends on the energy density 
and the curvature of the universe. The contributions to 
the density are expressed as fractions of the critical 
density. The expansion itself is typically measured by the 
redshift and is the ratio of the scale factor at two 
different times of the expansion. In 1947, Hubble 
suggested that [2]:  

“The red shifts are more easily interpreted as 
evidence of motion in the line of sight away from the 
earth – as evidence that the nebulae in all directions are 
rushing away from us and that the farther away they are, 
the faster they are receding. This interpretation lends 
itself directly to theories of expanding universe. The 
interpretation is not universally accepted, but even the 
most cautious of us admit that red shifts are evidence of  
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either an expanding universe or of some hitherto 
unknown principle of nature”. 

“Attempts have been made to attain the 
necessary precision with the 100 inch, and the results 
appear to be significant. If they are valid, it seems likely 
that the red-shifts may not be due to an expanding 
universe, and much of the current speculation on the 
structure of the universe may require re-examination. 
The significant data, however, were necessarily obtained 
at the very limit of a single instrument, and there were no 
possible means of checking the results by independent 
evidence. Therefore the results must be accepted for the 
present as suggestive rather than definitive”.          

“We may predict with confidence that the 200 
inch will tell us whether the red shifts must be accepted 
as evidence of a rapidly expanding universe, or 
attributed to some new principle in nature. Whatever 
may be the answer, the result may be welcomed as 
another major contribution to the exploration of the 
universe.” 

In physics history, for any new idea or 
observation or new model - at the very beginning – their 
existence was very doubtful. The best examples were : 
1) Existence of atom  2) Existence of quantum of energy  
3) Existence of integral nature of angular momentum 4) 
Existence of wave mechanics  5) Six quarks having 
fractional charge   6) Confusion in confirming the 
existence of muon/pion 7) Existence of Black holes 8) 
Black hole radiation 9) Einstein’s cosmological 
Lambda term  10) Cosmic red shift 11) Discovery of 
CMBR  and 12) Accelerating universe  [3-11] and so on.  

“Hubble volume” can be considered as a key 
tool in cosmology and unification. Some cosmologists 
use the term ‘Hubble volume’ to refer to the volume of 
the observable universe. With reference to the Mach’s 
principle [12] 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, “within the Hubble volume, each and 
every point in free space is influenced by the Hubble 
mass”. In this paper an attempt is made to understand 
the basic unified concepts of the four fundamental 
cosmological interactions. With this approach unification 
of gravity and electromagnetism, nuclear charge radius, 
cosmic red shift and cosmic expansion etc. can be 
studied in a unified manner.  
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Abstract  - In this paper an attempt is made to understand the 
basic unified concepts of gravity, electromagnetism, nuclear 
charge radius, cosmic geometry; cosmic mass density, 
cosmic thermal energy density and cosmic red shift. The four 
key assumptions are : 1) Planck’s constant increases with 
cosmic time. 2) Being a primordial evolving black hole and 

speed. 3) Atomic gravitational constant is squared Avogadro 
number times the classical gravitational constant and 4) 
Avogadro number is discrete and hence the atomic 
gravitational constant is discrete. This may be the root cause 
of discrete nature of revolving electron’s potential energy. 
Finally it can be suggested that current cosmological changes 
may be reflected in any existing atom.
Keywords : planck’s constant; hubble length; hubble 
mass; hubble volume; hubble density; cosmic red shift; 
CMBR temperature; avogadro number; atomic 
gravitational constant. 

I. Introduction

angular velocity being        universe is always rotating with light ,tH

http://en.wikipedia.org/wiki/Observable_universe�


 

 

Note that, Einstein, more than any other 
physicist, untroubled by either quantum uncertainty or 
classical complexity, believed in the possibility of a 
complete, perhaps final, theory of everything. [13]. He 
also believed that the fundamental laws and principles 
that would embody such a theory would be simple, 
powerful and beautiful. Physicists are an ambitious lot, 
but Einstein was the most ambitious of all. His demands 
of a fundamental theory were extremely strong. If a 
theory contained any arbitrary features or undetermined 
parameters then it was deficient, and the deficiency 
pointed the way to a deeper and more profound and 
more predictive theory. There should be no free 
parameters – no arbitrariness. According to his 
philosophy, electromagnetism must be unified with 
general relativity, so that one could not simply imagine 
that it did not exist. Furthermore, the existence of matter, 
the mass and the charge of the electron and the proton 
(the only elementary particles recognized back in the 
1920s), were arbitrary features. One of the main goals of 
a unified theory should be to explain the existence and 
calculate the properties of matter. . In this paper authors 
made an attempt to understand the basic concepts of 
unification via particle cosmology [14,15]. 

a) The cosmic ‘critical density’ and its dimensional 
analysis 

Physicists and astronomers have long believed 
that the universe has mirror symmetry, like a basketball. 
But recent findings from the University of Michigan 
suggest that the shape of the Big Bang might be more 
complicated than previously thought, and that the early 
universe spun on an axis. A left-handed and right-
handed imprint on the sky as reportedly revealed by 
galaxy rotation would imply the universe was rotating 
from the very beginning and retained an overwhelmingly 
strong angular momentum. This recent news can be 
seen at following two web sites. 
http://phys.org/news/2011-07-universe-born-symmetry-
cosmos.html  and  
http://news.discovery.com/space/do-we-live-in-a-spinn 
ing-universe-110708.html. 

With a simple derivation it is possible to show 
that, Hubble’s constant ( )tH represents cosmological 

angular velocity [16-18].  Assume that, a planet of mass 
( )M  and size ( )R  rotates with angular velocity ( )eω  

and linear velocity ( )ev  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, 

21
2 e

GMmmv
R

=
 

(1)
 

3
2 2and = e

e e e
vGM GMR v

R R R
ω ω= = = (2) 

i.e Linear velocity of planet’s rotation is equal to 
free particle’s escape velocity. Without any external 
power or energy, test particle gains escape velocity by 
virtue of planet’s rotation. Using this idea, ‘Black hole 
radiation’ and ‘origin of cosmic rays’ can be understood. 
Note that if Earth completes one rotation in one hour 
then free particles lying on the equator will get escape 

velocity. Now writing, 34 ,
3 eM Rπ ρ=  

28 8
= Or

3 3
e e e

e e
v G G
R

π ρ π ρ
ω ω= =  (3) 

2
e

e
3

Density, =
8 G
ω

ρ
π

 (4) 

In real time, this obtained density may or may 
not be equal to the actual density. But the ratio  may 
have some physical meaning. The most important point 
to be noted here, is that, as far as dimensions and units 
are considered, from equation (4), it is very clear that, 
proportionality constant being, 

( )2density angular velocity∝   

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

23
8

t
c

H
G

ρ
π

=   (6) 

Comparing equations (4) and (6) dimensionally 
and conceptually, i.e. 

2 2
t

c
3 3H

with =
8 8 G

e
e G

ω
ρ ρ

π π
=  (7) 

2 2
e andt t eHH ω ω→ →

 
(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 depends on this “critical density” may 
consider ‘angular velocity of the universe’ in the place of 
‘Hubble’s constant’. In the sense, ‘cosmic rotation’ can 
be included in the existing models of cosmology. Then 
the term ‘critical density’ simply appears as the 
‘spherical volume density’ of the closed and expanding 
universe. Galaxies spin, stars spin, and planets spin. So, 
why not the whole universe? The consequences of a 
spinning universe would be profound.
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(5)

http://news.discovery.com/space/do-we-live-in-a-spinn�


 

 

II. Possible Assumptions in Unified 
Cosmic Physics 

The possible assumptions in unified cosmic 
physics can be expressed in the following way [19-21], 
[22-35]: 
1. Planck’s constant increases with cosmic time.  
2. Being a primordial evolving black hole [16-18] and 

angular velocity being ,tH universe is always 
rotating with light speed. 

3. Atomic gravitational constant is squared Avogadro 
number [23, 24] times the classical gravitational 
constant. Thus, 

2
AG N G≅   

where ( )AG   is the Atomic gravitational constant, 

( )N  is the Avogadro number and ( )G  is the 

classical gravitational constant. 
4. Avogadro number is discrete and hence the atomic 

gravitational constant is discrete. Thus  

( ) ( )2 2 2 2. An N G n N G n G≅ ≅   

Where 1,2,3,..n =  This may be the root cause of 
discrete nature of revolving electron’s potential 
energy.  
Thus at any given cosmic time ,t    

5. Hubble length ( )/ tc H can be considered as the 

gravitational or electromagnetic interaction range. 
6. Planck’s constant  inccrases with increasing cosmic 

time and 
( )d h
dt

 is a measure of cosmic rate of 

expansion. It is possible to show that, potential 
energy of electron in hydrogen atom is directly 
proportional to 2 .  Bohr’s second postulate which 
suggests that potential energy of electron in 
hydrogen atom is inversely proportional to 2   
seems to be a coincidence [36, 37]. 

7. Past light quanta emitted from aged galaxy will have 
less Planck’s constant and show a red shift with 
reference to the receiving galaxy. During journey 
light quanta will not lose energy and there will be no 
change in light wavelength.   

8. The basic definition of redshift ( )z  seems to be 

0  G

G
z

λ λ
λ
−

≅  but not 0

0
 .Gz

λ λ
λ
−

≅  Here Gλ  is the 

wave length of light received from observed galaxy 
and 0λ  is the wave length of light in laboratory.  
Note that, based on the increasing value of the 
Planck’s constant, red shift ( )z  will be directly 

proportional to the age difference of our galaxy and 
the old galaxy ( )t∆ . Thus z t∝ ∆  and .tz H t≅ ∆  

Here tH  is the proportionality constant. In this way 

0H can be incorporated directly. Our galaxy and 

observed galaxy age difference is, .
t

zt
H

∆ ≅  If c t∆   

is a measure of galaxy distance, then .
t

cc t z
H

∆ ≅ ⋅  

In this way, 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.   

9. Like a primordial black hole, universe is evolving 
and rotating. Being a black hole and angular 
velocity being ,tH  universe is always rotating with 
light speed. 

10. The Schwarzschild radius [16-18] of universe is  

2
2 t

t

GM c
Hc

≅  (11) 

  
 

3
.

2t
t

cM
GH

≅ (12) 

  

 

( )
3 23 34 .

2 3 8
t

v t
t t

Hc c
GH H G

πρ
π

 
≅ ÷ ≅ 

 
 (13) 

        It can be caled as the cosmic Hubble density.  

III. Applicastions of the Proposed 
Assumptions 

a) Cosmic matter density 
Approximate ratio of cosmic volume density 

( )v tρ
 and matter density ( )m tρ

 can be expressed as   

2
0

2

4
1 lnv t

m t

GM
e

ρ πε
ρ

 
≅ + 

 
 (14) 

Note that, at present obtained matter density mρ      
can be compared with the elliptical and spiral galaxy 
matter density. Based on the average mass-to-light ratio 
for any galaxy [38]  

( ) 32 3
00 1.5 10 gram/cmm hρ η−≅ ×  (15) 

where for any galaxy, 〈M/L〉Galaxy = η〈M/L〉Sun and the 

number: 0
0

70.75 0.7075.
100 Km/sec/Mpc 100

H
h ≅ ≅ ≅  Note 

Unified Concepts in Cosmic, Atomic and Nuclear Physics

  
 

  
 

59

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

X
II

 I
ss
ue

  
  
 e

rs
io
n 

I
V

I
Y
ea

r
  

 
(

)
A

  
2 0

13

© 2013  Global Journals Inc.  (US)

(9)

(10)
Where tM is the cosmic mass at that time. Thus 

the cosmic mass can be expressed as 

It can be called as the Hubble mass. Thus the 
cosmic volume density takes the following well known 
‘critical density’ form, 



 

 

that elliptical galaxies probably comprise about 60% 
of the galaxies in the universe and spiral galaxies are 
thought to make up about 20% of the galaxies in the 
universe. Almost 80% of the galaxies are in the form 
of elliptical and spiral galaxies. For spiral galaxies, 
ηh0

-1 ≅ 9 ± 1  and for elliptical galaxies, ηh0
-1 ≅ 10 ± 2. 

For our galaxy inner part, ηh0
-1 ≅ 6 ± 2. Thus the 

average ηh0
-1 is very close to 8 to 9 and its 

corresponding matter density is (6.0 to 6.67) × 10-32 
gram/cm3.  

b) Wavelength of the CMB radiation   
Authors noticed two approximate methods for 

estimating the CMB radiation. Geometric mean of the 2 
methods is fitting with the observational data accurately 
[39]. 

Method-1 : Pair particles creation and 
annihilation in ‘free space’- is an interesting idea. In the 
expanding universe, by considering the proposed 
charged CM  and its pair annihilation as characteristic 
cosmic phenomena, origin of the isotropic CMB 
radiation can be addressed. With reference to the 

Wein’s displacement law and if ( )
2

04e
eM

Gπε
± ≅  

represents a characteristic fundamental unified charged 
mass unit, wave length of the most strongly emitted 
CMB radiation can be expressed as  

( ) 2 21 lnt e t ev t
m t

m et

G M M G M MM
Mc c

ρ
λ

ρ
    

≅ ≅ +    
     

  (16) 

Note that this expression is free from the 
‘radiation constants’. If 0H  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 ( )eM ± . Thermal energy can be 

expressed as 

( ) ( ) 2 22e e
B t e e e

t t

M M
k T M M c M c

M M
+ − ≅ ⋅ + ≅ ⋅

    (17) 

Based on Wein’s displacement law,  

( ) 22
t B

m t
t e e

M bkb
T M M c

λ ≅ ≅ ⋅  (18) 

If  0H  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 
wave length of wave length obtained from methods-1 
and 2, wave length of the most strongly emitted CMB 
radiation can be expressed as  

41 ln
2

t t B

e e

M M bk G
M M c

      ≅ + ⋅ ⋅      
      

 (19) 

( ) 4  1 ln
2

t t B
m t

e e

M M bk G
M M c

λ
      ≅ + ⋅ ⋅      

      

 
(20)

 

If 0H
 

is
 

close to 70 km/sec/Mpc, obtained 
(most strongly emitted) wavelength of the CMB radiation 
is 1.064 mm. In this way, in a semi empirical approach, 
the observed CMB radiation temperature can be 
understood. Clearly speaking, 

 

( ) 1 ln t v
m t

e m t

M
M

ρ
λ

ρ
   

∝ + ∝   
   

 

(21)

 

( )
2

t
m t

e

M
M

λ ∝

 

(22)

 

and  35
4 1.818 10  mBbk G

c
−≅ ×

 
seems to be a constant 

and can be considered as the characteristic thermal 
wave length.  

 

The most important point is that, as the black 
hole universe is expanding, its expansion rate can be 

checked with ( ) .m t
d
dt

λ

 

Present observations indicates 

that, CMB radiation is smooth and uniform. Thus it can 
be suggested that, at present there is no detectable 
cosmic expansion or cosmic acceleration.

 

c)

 

Characteristic Nuclear Charge Radius 

 

At any given cosmic time, in a

 

semi empirical 
way, the characteristic nuclear charge radius

 

[39,40] 
can be expressed as 

 

2

2
p

ct
tA e

Gm cR
HG m

 
 ≅
 
 

 

(23)

 

Here pm

 

is the proton rest mass. At present If

0H is  close to 70 km/sec/Mpc, 

 

2

0 2
0

1.23 fmp
c

A e

Gm cR
HG m

 
 ≅ ≅
 
 

(24)

 

Thus it can be suggested that, ct
t

cR
H

∝

 

.

 

This 

is a very strange and peculiar result and is beyond the 
current physics concepts and interpretations. 
Interpretation seems to be a big puzzle.
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( )2
t

λm



 

 

d) Scattering Distance Between Electron And The 
Nucleus 

If 1.21 to 1.23 fm  is the characteristic scattering 
distance between electron and the nucleus [40, 41], 
semi empirically it is noticed that,  

2

2 2
2

1.21565 fme

A e

Gmc
GG m c

 
≅  

 


(25)

 

Here it is very interesting to consider the role of 
the Schwarzschild radius of the ‘electron mass’. This is a 
very strange and peculiar result and is beyond the 
current physics concepts and interpretations.  

e) Characteristic Reduced Planck’s Constant 
From above semi empirical relations it is 

noticed that,  

0 p e

e

Gm mM
m c

≅ ⋅ (26)
 

This is also a very strange and peculiar result 
and is beyond the current physics concepts and 
interpretations. Based on the this coincidence, 
magnitude of the present Hubble’s constant [42,43] can 
be expressed as 

(27)
 

At any given cosmic time, the characteristic 
reduced Planck’s constant can be expressed as 

p et
t

e

Gm mM
m c

≅ ⋅ (28)
 

where tM is the cosmic mass at time .t  As 

cosmic time passes, magnitude of t   increases. 

f) Electron’s Characteristic Potential Energy  
At any given cosmic time, in hydrogen atom, 

electron’s characteristic potential energy [35,36] can be 
expressed as 

2 2

2 2
p et

pt
A e

m m cc
E

G m

⋅ 
≅ − ⋅  

 


(29)

 

Thus it can be suggested that, 2
pt tE ∝   .  

( )
22 2

2 2 22 .
p ep

pt
tA e A e

m m cGm c cE
HG m n G m

  ⋅ ≅ − ⋅ ⋅
 
 

(30)

 

( )
22

2 22 .
p ect

pt
A e

m m cR c
E

n G m

  ⋅ ≅ −
 
 

(31) 

Here  AG  is the proposed atomic gravitational constant 

and ctR   is the characteristic nuclear charge radius and  

( )22 /A eG m c
  is the characteristic black hole radius of 

electron where AG  is the operating atomic gravitational 
constant. Thus at present, 

( )
22

0
0 2

27.12 eV
22 .

p ec
p

A e

m m cR c
E

n G m

  ⋅ ≅ − ≅ −
 
 

(32)

 

This is a note worthy observation. Thus it can be 

suggested that, .pt
t

cE
H

∝  Note that in Bohr’s theory of 

Hydrogen atom, the role of nuclear charge radius and 
role of  proton rest mass is not clear.  

g) Bohr Radius of Hydrogen Atom  
From above relations, at present Bohr radius of 

hydrogen atom can be expressed as 

2

0 2 2
0 0

4
4

A e

c p e

G m ea
c R m m cπε

≅ ⋅ (33) 

Note that, 4 characteristic length units are 
appearing in this expression. This is a very simple 
relation and from General theory of relativity, the most 

note worthy observation is the role of
 

2
0

4
.A e

c

G m
c R

 
  
   

Its 

interpretation seems to be connected with ‘bending of 
electron path’ due to nuclear charge radius. Other 
discrete Bohr  radii can be obtained as 

( )2 2

2 2
0 0

4 .

4
A e

n
c p e

n G m ea
c R m m cπε

≅ ⋅ (34) 

h)
 

About The Fine Structure Ratio
 

In physics, the fine-structure ratio (α ) is a 
fundamental physical constant, namely the coupling 
constant characterizing the strength of the 
electromagnetic interaction. Being a dimensionless 
quantity, it has constant numerical value in all systems 
of units. The most precise value of α

 
obtained 

experimentally (as of 2012) is based on a measurement 
of ‘Linde g

 
factor’  using a ‘one-electron’ so-called 

‘quantum cyclotron’ apparatus, together with a 
calculation via the theory of QED. Independent of the 
Planck’s constant, inverse of the fine structure ratio can 
be expressed as 

 

1 ln
1 lnt

x
xα

   ≅   +   
(35)

 

2

0 2 70.75 Km/sec/Mpc
2

p eGm m c
H ≅ ≅



Unified Concepts in Cosmic, Atomic and Nuclear Physics

  
 

  
 

61

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

X
II

 I
ss
ue

  
  
 e

rs
io
n 

I
V

I
Y
ea

r
  

 
(

)
A

  
2 0

13

© 2013  Global Journals Inc.  (US)



 

 

Where 
2

0
2

4
.t t

e

M GM
x

M e
πε

≅ ≅  When 

 
 

In this way, in a 

unified manner, the present fine structure ratio can be 
fitted. From this relation it is possible to say that, 
cosmological rate of change in fine structure ratio, 
( )d dtα

 
may be considered as an index of the future 

cosmic acceleration. Many physicists think its possible 
variation [44] and experiments are in progress.

 

IV.
 

To Fit the Rms Radius of Proton
 

Let pR
 
be the rms radius of proton. Define two 

radii 1R   and 2R
 
as follows. 

 

2

25
1 2 2

2
1.9637 10  mp

A p

GmcR
G Gm c

−
 
 ≅ ≅ ×
 
 


(36)

 

3

11
2 2 2

2
5.521 10  mp

A p

GmcR
G Gm c

−
 
 ≅ ≅ ×
 
 


(37)
 

It is noticed that, 

 

           

 

( )
1

2 163
1 2 8.4278 10  mpR R R −≅ ≅ ×

 

(38)

 

8 3

2 2

2
Thus, p

p
A p

GmcR
G Gm c

 
 ≅
 
 


 

(39)

 

This can be compared with the 2010 CODATA 
recommended rms radius of proton   fm [45]. Recent

 

work on the spectrum of muonic hydrogen (an exotic 
atom consisting of a proton and a negative muon) 
indicates a significantly lower value for the proton 
charge radius, ( )0.84184 67pR ≅

 

fm and the reason for 

this discrepancy is not clear. This is

 

10 times more 
precise than all the previous determinations [46]. Here 
the most interesting thing is that, 2R

 

is very close to the 
Bohr radius of Hydrogen atom. It is very

 

surprising to 
note that, with 2R

 

ionic radii of atoms can be fitted very 
easily as 

 

( ) 1 3 1 3 1 12 3.904 10
2A

RR A A − 
≅ ⋅ ≅ ⋅ × 

 

 

m (40)

 

where  ( )AR

 

is the ionic radius of mass number

.A

 

If ( )7, 0.0747AA R= ≅

 

nm, if ( )23, 0.111AA R= ≅

 

nm 

and if ( )39, 0.132AA R= ≅

 

nm. Their corresponding 

recommended radii are 0.076 nm, 0.102 nm and 0.138 
nm respectively [47].

 
 
 

a) To fit the gram mole 
From relations (26) and (39), proton rms radius 

can be expressed as 
8 3

0
2

2 pe
p

p

GmM m
R

Nm c

 
 ≅
 
 

(41) 

On rearranging,  
3 8

02

2 p
p e g

p

Gm
Nm M m M

c R

 
 ≅ ≅
 
 

(42)
 

where gM
 

is the mass of ‘gram mole’ [48] 

expressed in kg or gram.  Please note that, ( )pNm
 
is 

very close to the magnitude of gram mole. These 
relations are speculative and puzzling but at the same 
time they are peculiar. Interpretation seems to be 
complicated. Authors are working in this new direction.

 
b)

 
To fit the nuclear binding energy

 Inverse of the strong coupling constant [49,50] 
can be expressed as 

 

.         
2

0
2

41 1ln ln 1A e

s tt

G m
e

πε
α α

    ≅ − +          
(43)

 

Thus at present,
 

2
0

2
00

41 1ln ln 1A e

s

G m
e

πε
α α

    ≅ − +          
(44)

 

8.9106 1/ 0.1122258≅ ≅
 

At present in the semi empirical mass formula 
[51-54],

 
coulombic energy constant can be expressed 

as 
 2 0.7684c s pa m cα α≅ ⋅ ⋅ ≅   MeV. (45)

 
Surface energy constant can be expressed as

 

2

1 4
2

19.37A e
s c

c

G m
a a

R c

 
≅ ⋅ ≅  
 

  MeV. (46)
 

Volume energy constant can be expressed as
 

2

1 4

16.29A e
v c

c

G m
a a

R c

 
≅ ⋅ ≅  
 

MeV. (47)
 

Asymmetric energy constant can be expressed as

 ( )2 23.77
3a v sa a a≅ + ≅

 

MeV. (48)

 Similarly pairing energy constant can be expressed as

 ( )1 11.88
3p v sa a a≅ + ≅

 

MeV. (49)
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Thus, ( ) ( ) 3v s p a pa a a a a+ ≅ + ≅ (50)  

2
0

2
4 tGM

x
e

πε
≅

2

2
11,  0.t

e

M
M α

≅ ≅ →2



 

 

  V.

 

Discussion & Conclusions

 After sometime in the late 1920s Einstein 
became more and more isolated from the mainstream of 
fundamental physics. To a large extent this was due to 
his attitude towards quantum mechanics, the field to 
which he had made so many revolutionary contributions. 
Einstein, who understood better than most the 
implications of the emerging interpretations of quantum 
mechanics, could never accept it as a final theory of 
physics. He had no doubt that it worked, that it was a 
successful interim theory of physics, but he was 
convinced that it would be eventually replaced by a 
deeper, deterministic theory [13]. 

 
Every day quantum mechanics is strongly 

connected

 

with the constancy of Planck’s constant. 
String theory, quantum cosmology, quantum 
chromodynamics (QCD) etc. are strongly based on the 
constancy of  Planck’s constant. With reference to the 
present concepts of cosmic acceleration and with 
laboratory experiments one may not decide whether 
universe is accelerating or decelerating. Many 
experiments are under progress to detect and confirm 
the existence of dark matter and dark energy. Along with 
these experiments if one is willing to think in this new 
direction, from atomic and nuclear inputs it may be 
possible to verify the future cosmic acceleration. 

 
With the proposed concepts and with the 

advancing science and technology, from the ground 
based laboratory experiments,

 

from time to time the 
concept ( )0 /d h dt

 

can be put for experimental tests. 

There is no need to design a new experiment. Well 
established experiments are already available by which 
Planck’s constant can be estimated. Moreover, 
conducting an experiment in this direction is also very 
simple. Only thing is that the same experiment has to be 
repeated for several times or continuously. This is also 
very simple. Thus in the near future one can expect the 
real picture. 

 
Alternatively in a theoretical way, the proposed  

applications or semi empirical relations can be given a 
chance and the subject of elementary particle physics 
and cosmology can be studied in a unified manner [55-
57]. It is true that the proposed relations are speculative 
and peculiar also. By using the proposed relations and 
applying them in fundamental physics, in due course 
their role or existence can be verified. With these 
relations, Hubble constant can be estimated from 
atomic and nuclear physical constants.  If one is able to 
derive them with a suitable mathematical model, 
independent of the cosmic redshift and CMBR 
observations, the future cosmic acceleration can be 
verified from atomic and nuclear physical constants. 

 
In understanding the basic concepts of 

unification or TOE, role of dark energy and dark matter is 
insignificant. Even though string theory was introduced 

for understanding the basics of strong interaction, its 
success seems to be a dilemma because of its higher 
dimensions and the non-coupling of the nuclear and 
Planck scale [13]. 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. Considering the proposed relations and 
concepts it is possible to say that there exists a strong 
relation between cosmic Hubble mass, Avogadro 
number and unification. Now the new set of proposed 
relations are open to the science community. Whether to 
consider them or discard them depends on the physical 
interpretations, logics, experiments and observations. In 
most of the critical cases, ‘time’ only will decide the 
issue. The mystery can be resolved only with further 
research, analysis, discussions and encouragement.

 
Acknowledgements

 
The first author is indebted to professor K. V. 

Krishna Murthy, Chairman, Institute of Scientific 
Research on Vedas (I-SERVE), Hyderabad, India and 
Shri K. V. R. S. Murthy, former scientist IICT (CSIR) Govt. 
of India, Director, Research and Development, I-SERVE, 
for their valuable guidance and great support in 
developing this subject.

 
References  Références Referencias

 
1.

 

Hubble E. P, “A relation between distance and radial 
velocity among extra-galactic nebulae”, PNAS, 
1929,

 

vol. 15, 1929, pp.168-173.

 
2.

 

Hubble, E.P, “The 200-inch telescope and some 
problems it may solve”. PASP, 59, pp153-167, 1947.

 
3.

 

Bruno Leibundgut and Jesper Sollerman. A 
cosmological surprise: the universe accelerates. 
Europhysics News (2001) Vol. 32 No. 4

 
4.

 

P. J. E. Peebles and Bharat Ratra (2003). "The 
cosmological constant and dark energy". Reviews of 
Modern Physics 75 (2): 559-606 

 
5.

 

Saul Perlmutter, “Supernovae, Dark Energy and the 
Accele-rating Universe”, American Institute of 
Physics, Physics Today, pp53-60, April 2003. 

 
6.

 

Joshua Frieman, Michael Turner and Dragan 
Huterer, “Dark Energy and the Accelerating 
Universe”. Ann. Rev. Astron. Astrophys.46: pp385-
432, 2008. 

 
7.

 

Mustapha Ishak, “Remarks on the Formulation of 
the Cos-mological Constant/Dark Energy 
Problems”, Found Phys, 37,

 

pp1470–1498, 2007. 

 
8.

 

J. W. Moffat, “Modified Gravity Or Dark Matter”? 
Online Available: http://arxiv.org/abs/1101.1935v2 

 
9.

 

Narlikar,J.V, Vishwakarma,R.G. and Burbidge.G., 
“Interpre-tations of the Accelerating Universe”, The 
Publications of the Astronomical Society of the 

Unified Concepts in Cosmic, Atomic and Nuclear Physics

  
 

  
 

63

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

X
II

 I
ss
ue

  
  
 e

rs
io
n 

I
V

I
Y
ea

r
  

 
(

)
A

  
2 0

13

© 2013  Global Journals Inc.  (US)

Pacific, Volume 114, Issue 800, pp. 1092-1096, 
2002. 



 

 

 
10.

 

R. G. Vishwakarma and J. V. Narlikar, “Modeling 
repulsive gravity with creation”, J. Astrophys. 
Astr.vol-

 

28, pp17–27, 2007. 

 
11.

 

Arman Shafielooa, Varun Sahnib and Alexei A. 
Starobinsky, “Is cosmic acceleration slowing 
down”? Phys. Rev. D 80, pp101301, 2009.

 
12.

 

Sciama, D. W. “Modern Cosmology”. Cambridge 
University Press. (1971) OCLC 6931707 

 
13.

 

David Gross, “Einstein and the search for 
Unification”. Current science, Vol. 89, No. 12, 25 
Dec 2005.

 
14.

 

P. A. M. Dirac. “The cosmological constants”. 
Nature, 139, 323, 1937.

 
15.

 

P. A. M. Dirac. “A new basis for cosmology”. Proc. 
Roy. Soc. A 165, 199, 1938

 
16.

 

U.V.S. Seshavatharam, “Physics of Rotating and 
Expanding Black Hole Universe”, Progress in 
Physics, vol. 2, pp7-14, 2010.

 
 

 
18.

 

U. V. S. Seshavatharam and S. Lakshminarayana.. 
Quantum Mechanics, Cosmic Acceleration and 
CMB Radiation. Global Journal of Science Frontier 
Research (A) Vol. 12 Issue 4, p.17, (2012). 

 
19.

 

Abdus Salam.  Strong Interactions, Gravitation and 
Cosmology. Publ. in: NATO Advanced Study 
Institute, Erice, June16-July 6, 1972. 

 
20.

 

Salam A, Sivaram C.  Strong Gravity Approach to 
QCD and Confinement. Mod. Phys. Lett., 1993, v. 
A8

 

(4), 321-326. 

 
21.

 

Recami E.

 

Elementary Particles as Micro-Universes, 
and “Strong Black-holes”: A Bi-Scale Approach to 
Gravitational and Strong Interactions. Preprint NSF-
ITP-02-94.  posted in the arXives as the         e-print 
physics/0505149, and references therein.

 
22.

 

U. V. S. Seshavatharam and S. Lakshminarayana, 
Role of Avogadro number in grand unification. 
Hadronic Journal. Vol-33, No 5, 2010 Oct. p513.

 
23.

 

U. V. S. Seshavatharam and S. Lakshminarayana, 
To confirm the existence of atomic gravitational 
constant. Hadronic journal, Vol-34, No 4, 2011 Aug. 
p379.

 
24.

 

U. V. S. Seshavatharam and S. Lakshminarayana.. 
SUSY and strong nuclear gravity in (120-160) GeV 
mass range. Hadronic journal, Vol-34, No 3, 2011 
June, p.277

 
25.

 

U. V. S. Seshavatharam and S. Lakshminarayana.. 
Strong nuclear gravity -

 

a

 

brief report. Hadronic 
journal, Vol-34, No 4, 2011 Aug.p.431.

 
26.

 

U. V. S. Seshavatharam and S. Lakshminarayana.. 
Nucleus in Strong nuclear gravity. Proceedings of 
the DAE

 

Symp. on Nucl. Phys. 56 (2011) p.302. 

 
27.

 

U. V. S. Seshavatharam and S. Lakshminarayana. 
Integral charge SUSY in Strong nuclear gravity. 

Proceedings of

 

the DAE Symp. on Nucl. Phys. 56 
(2011) p.842. 

 
28.

 

U. V. S. Seshavatharam and S. Lakshminarayana.. 
Atomic gravitational constant and the origin of 
elementary magnetic moments. Hadronic journal, 
Vol-33, No 6, 2010 Dec, p.655

 
29.

 

U. V. S. Seshavatharam and S. Lakshminarayana.. 
Atom, universe and the fundamental interactions. 
Global Journal of Science Frontier Research (A) Vol. 
12 Issue 5, p.1, (2012). 

 
30.

 

U. V. S. Seshavatharam and S. Lakshminarayana.. 
Is strong interaction –

 

a cosmological 
manifestation?  Global Journal of Science Frontier 
Research (A) Vol. 12 Issue 6, p.37, (2012). 

 
31.

 

U. V. S. Seshavatharam and S. Lakshminarayana. 
Past, present and future of the Avogadro number. 
Global Journal of Science Frontier Research (A) Vol. 
12 Issue 7, p.27, (2012).

 
32.

 

U. V. S. Seshavatharam and S. Lakshminarayana. 
To understand the four cosmological interactions. 
To be appeared in International Journal of 
Astronomy.

 33.

 

U. V. S. Seshavatharam and S. Lakshminarayana. 
Strange tools and concepts in particle cosmology –

 a review. To be appeared in International Journal of 
Theoretical and Mathematical Physics.

 34.

 
U. V. S. Seshavatharam and S. Lakshminarayana. 
Hubble volume and the fundamental interactions. To 
be appeared in International Journal of Astronomy.

 35.

 
U. V. S. Seshavatharam and S. Lakshminarayana. 
Molar electron mass and the basics of TOE. To be 
appeared in Journal of Nuclear and Particle Physics

 36.
 
N. Bohr. “On the Constitution of Atoms and 
Molecules”. (Part-1) Philos. Mag. 26, 1 1913

 37.
 
N. Bohr. “On the Constitution of Atoms and 
Molecules”. (Part-2, Systems containing only a 
Single Nucleus). Philos. Mag. 26, 476, 1913

 38.
 
J.V. Narlikar, Introduction to cosmology, Cambridge 
Univ. Press, 2002, 393 –

 
400.

 39.
 
Seven-Year Wilson Microwave Anisotropy Probe 
(WMAP) Observations: Sky Maps, Systematic 
Errors, and Basic Results. Nasa.Gov. Retrieved 
2010-12-02. 

 40.
 
Geiger H and Marsden E. “On a diffuse reaction of 
the particles”. Proc. Roy. Soc., Ser. A 82: 495-500, 
1909. 

 41.
 
H. Yukawa. On the Interaction of Elementary  
Particles. Proc. Phys. Math. Soc. Jap. 17 (48). 1935

 42.
 
J. Huchara. “Estimates of the Hubble Constant”, 
2010. Harvard-Smithsonian Center for Astrophysics. 
http://hubble.plot.dat 

 43.
 
W. L. Freedman et al. “Final Results from the 
Hubble Space Telescope Key Project to Measure 
the Hubble Constant”. The Astrophysical Journal 
553 (1): 47-72. 2001.

 

Unified Concepts in Cosmic, Atomic and Nuclear Physics
  

 
  

 
  

 

© 2013  Global Journals Inc.  (US)

64

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

X
II

 I
ss
ue

  
  
 e

rs
io
n 

I
V

I
Y
ea

r
  

 
(

)
A

  
20

13

17. U. V. S. Seshavatharam. The Primordial Cosmic 
Black Hole and the Cosmic Axis of Evil. International 
Journal of Astronomy 2012, 1(2): 20-37 DOI: 
10.5923/j.astronomy.20120102.02



 

 

44. J.K. Webb et al. “Indications of a spatial variation of 
the fine structure constant”. Physical Review letters, 
107 (19)   2011. 

45. P. J. Mohr and B.N. Taylor, CODATA Recom-
mended Values of the Fundamental Physical 
Constants.2007. Http://physics.nist.gov/constants. 

46. Michael O. Distler et al. The RMS Charge Radius of 
the Proton and Zemach Moments. Phys. Lett.B. 696: 
343-347,2011  

47. Jim Clark. Atomic and ionic radii. http://www.chem 
guide.co.uk/atoms/properties/atradius.html 

48. Martin Milton. A new definition for the mole based 
on the Avogadro constant; a journey from physics to 
chemistry. The Royal Society, London 24th Jan. 
2012.  www.bipm.org/utils/common/ pdf/RoySoc/  
Martin_Milton.pd 

49. Particle Data Group (W.-M. Yao et al.), J. Phys. G 33 
(2006) 1, http://pdg.bbb.gov. 

50. S. Atashbar Tehrani and A. N. Khorramian. 
Determination of the strong coupling constant using 
available experimental data. CPC (HEP \& NP), 
2010, 34(9): 1485-1487. Vol. 34, No. 9, Sep., 2010 

51. P. Roy Chowdhury et al. Modified Bethe-Weizsacker 
mass formula with isotonic shift and new driplines. 
Mod. Phys. Lett. A20 (2005) p.1605-1618 

52. W. D. Myers et al. Table of Nuclear Masses 
according to the 1994 Thomas-Fermi Model.(from 
nsdssd.lbl.gov) 

53. U. V. S. Seshavatharam and S. Lakshminarayana. 
Role of the fine structure ratio in fitting the SEMF 
energy constants and super heavy magic numbers. 
Hadronic journal. Vol. 35, No. 1, p.113, 2012. 

54. G. Audi and A.H. Wapstra. The 1993 atomic mass 
evolution.(I) Atomic mass table. Nuclear physics, A 
565, 1993, p1-65. 

55. Hawking S.W. A brief history of time. Bantam Dell 
publishing group.1998.    

56. Abdus Salam. Einstein's Last Dream: The Space -
Time Unification of Fundamental Forces, Physics 
News, Vol.12, No.2 (June 1981), p.36.  

57. Tilman Sauer, Einstein's Unified Field Theory 
Program. Version of April 11, 2007. “The Cambridge 
Companion to Einstein”, M. Janssen, C. Lehner 
(eds).  Cambridge University Press.2008. 

Unified Concepts in Cosmic, Atomic and Nuclear Physics

  
 

  
 

65

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

X
II

 I
ss
ue

  
  
 e

rs
io
n 

I
V

I
Y
ea

r
  

 
(

)
A

  
2 0

13

© 2013  Global Journals Inc.  (US)



 
 

 
 

 
 
 
 
 
 
 
 
 
 

Unified Concepts in Cosmic, Atomic and Nuclear Physics
  

 
  

 
  

 

© 2013  Global Journals Inc.  (US)

66

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

X
II

 I
ss
ue

  
  
 e

rs
io
n 

I
V

I
Y
ea

r
  

 
(

)
A

  
20

13

This page is intentionally left blank 


	Unified Concepts in Cosmic, Atomic and Nuclear Physics
	Author
	Keywords
	I. Introduction
	a) The cosmic ‘critical density’ and its dimensionalanalysi

	II. Possible Assumptions in UnifiedCosmic Physics
	III. Applicastions of the ProposedAssumptions
	a) Cosmic matter density
	b) Wavelength of the CMB radiation
	c) Characteristic Nuclear Charge Radius
	d) Scattering Distance Between Electron And TheNucleus
	e) Characteristic Reduced Planck’s Constant
	f) Electron’s Characteristic Potential Energy
	g) Bohr Radius of Hydrogen Atom
	h) About The Fine Structure Ratio

	IV. To Fit the Rms Radius of Proton
	V. Discussion & Conclu sion s
	Acknowledgements
	References Références Referencias

