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Abstract: Physicists have long suggested that the four observed fundamental forces of nature are 
separate manifestations of what was once a single force at times close to the Big Bang. If so, 
magnitude of the unified force can be assumed to be equal to  4c G .  Strength of any interaction 

can be defined as the ratio of the operating force magnitude and the magnitude of  4c G . Let the 

gravitational interaction at black holes be called as ‘Schwarzschild interaction’. If  strength of 
Schwarzschild interaction is unity, then weak interaction strength seems to be 2

AN   times less 

than  the Schwarzschild interaction and   strong interaction strength seems to be 
8
3

AN  times less 
than  the Schwarzschild interaction. Based on these concepts and considering the Avogadro 
number as an absolute and discrete number, basics of final unification can be understood.   
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1. Introduction 

From final unification point of view, it is very much essential to couple the universal 
gravitational constant with the elementary physical constants. Then only the essence of   
unification can be understood. So far many scientists proposed many interesting models [1-8]. In 
this context, the important points to be can be expressed as follows.    

1) In any inverse square law of force, system is sustained only by means of the central 
attractive force and it is the root cause of  revolving body’s angular momentum. If is 
confirmed that, revolving body’s angular momentum is discrete, then it is a clear 
indication of the discrete nature of the central force acting on the revolving body. If one 
is willing to think in this direction, the historical mystery of Bohr’s discrete atomic 
structure and discrete angular momentum can be understood.  

2) Note that, as per the basic concepts of final unification, there exists a fundamental unified 
force from which all the observed forces emerged. If so, magnitude of the unified force 
can be assumed to be equal to  4c G .  Note that, magnitude of radial inward force acting 

on any black hole surface [9] is the order of  4c G . 



3) By considering the squared Avogadro number [10-16] as a characteristic proportionality 
ratio, the characteristic magnitude of the unified atomic force can be assumed to be 

 4 2
Ac N G .  

4) Considering  the Avogadro number as  discrete,  4 2
Ac N G can be assumed to be discrete. 

In this paper authors reviewed [10-17] their published concepts on final unification and proposed 
different relations for connecting and fitting the Avogadro number and the Newtonian 
gravitational constant in a unified approach. 

2. The classical limits of force and power  

Without considering the current notion of black hole physics, Schwarzschild radius of black 
hole [9] can be estimated with the characteristic limiting force of magnitude  4c G . The 

outstanding problem in particle physics today is the inclusion of gravity in a single, unified 
quantum theory of all the fundamental interactions. Particle physicists have long suggested that 
the four observed fundamental forces of nature (the gravitational, electromagnetic, weak nuclear 
and strong nuclear forces) are separate, low energy manifestations of what was once a single 
force at times close to the Big Bang. It is postulated that as the universe expanded and cooled, 
this single force gradually broke down into the four separate interactions as observed today. 
However, unification theories that seek to unify the force of gravity with all the other forces 
(Theories of Everything) remain elusive, as the gravitational interaction lacks a quantum 
formulation.  

  To unify cosmology, quantum mechanics and the four observed fundamental 
cosmological interactions – certainly a ‘unified force’ is required. In this connection  4c G  can 

be considered as the classical force limit. Similarly  5c G  can be considered as the classical 

power limit. If it is true that c  and G  are fundamental physical constants in physics, then  4c G  
and  5c G can also be considered as fundamental compound physical constants. These classical 

limits are more powerful than the Uncertainty limit. Note that by considering the classical force 
limit  4 ,c G  the famous Planck mass can be obtained.  

2.1. Simple applications of  4c G  can be stated as follows 

a) Magnitude of force of attraction or repulsion between any two charged particles never crosses
 4c G .  

b) Magnitude of gravitational force of attraction between any two massive bodies never crosses
 4c G . 

c) Magnitude of mechanical force on a revolving/rotating body never crosses  4c G . 
d) Magnitude of electromagnetic force on a revolving body never crosses  4c G . 



2.2. Simple applications of  5c G  can be stated as follows 

a) Mechanical power never crosses  5c G  
b) Electromagnetic power never crosses  5c G  
c) Thermal radiation power never crosses  5c G  
d) Gravitational radiation power never crosses  5c G  

3. Understanding the role of in Black hole formation and Planck mass generation   

3.1 Schwarzschild radius of a black hole 

The 4 basic physical properties of a rotating black hole are its mass, size, angular velocity and 
temperature. Without going deep into the mathematics of black hole physics in the following 
subsections an attempt is made to understand and fit the black hole radius and temperature.  

In all directions if a force of magnitude  4 /c G  acts on the mass-energy content of the assumed 

celestial body it approaches a minimum radius of  2GM c
 
in the following way [18,19]. Origin 

of the force  4 /c G may be due to self-weight or internal attraction or external compression or a 
something else.  

 
2

min 24

Mc GMR
cc G

                                                                     (1) 

If no force (of zero magnitude) acts on the mass content M of the assumed massive body, its 

radius becomes infinity. With reference to the average magnitude of
4 4

0,
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c c
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 
 

 
, the presently 

believed Schwarzschild radius can be obtained as  
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This proposal is very simple and seems to be different from the existing concepts of General 
theory of relativity.  

3.2 To derive the Planck mass 

So far no theoretical model proposed a derivation for the Planck mass. Two derive the Planck 
mass the following two conditions can be given a chance.  

Assuming that gravitational force of attraction between two Planck particles of mass  PM  
separated by a minimum distance (rmin) be,  
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GM M cP P
Gr
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                                                                  (3) 

With reference to wave mechanics, let  

min2 .
.P

P

hr
c M

 
 

   
                                                                  

(4) 

Here, P  represents the wavelength associated with the Planck mass. With these two assumed 
conditions Planck mass can be obtained as follows.  

2
hc c

M P G G
 

                                                                     (5) 

3.3 Understanding the strength of any interaction 

From above relations it is reasonable to say that,  

1) If it is true that c  and G  are fundamental physical constants, then  4c G  
can be 

considered as a fundamental compound constant related to a characteristic limiting force. 
2) Black holes are the ultimate state of matter’s geometric structure. 
3) Magnitude of the operating force at the black hole surface is the order of  4c G .  

4) Gravitational interaction at black holes can be called as ‘Schwarzschild interaction’. 
5) Strength of ‘Schwarzschild interaction’ can be assumed to be unity.  
6) Strength of any other interaction can be defined as the ratio of operating force magnitude 

and the classical force magnitude  4c G . 

7) If one is willing to represent the magnitude of the operating force as a fraction of  4c G i.e 

 4 times of X c G , where 1X  ,  then  

 
 

4

4

 times of 
Effective   

X c G GX G
Xc G

                                                      (6) 

            If  X   is very small, 1
X

 becomes very large. In this way, X  can be called as the    

           strength of interaction.   Clearly speaking, strength of any interaction is 1
X

 times less than  

           the ‘Schwarzschild interaction’ and effective G  becomes G
X

. 

4. Basic concepts on final unification 

The following concepts and relations can be given a chance in final unification program.  



1) 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.   
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     It can be called as the Stoney mass[20]. It is well known that , ,e c G  play a vital role in 
fundamental physics. With these 3 constants  space-time curvature concepts at a charged 
particle surface can be studied. It was first introduced by the physicist George Johnstone 
Stoney. He is most famous for introducing the term ‘electron’ as the ‘fundamental unit 
quantity of electricity’. In unification program, with this mass unit and with a suitable 
proportionality ratio- characteristic mass of any elementary charge can be generated. 

2) Avogadro number is an absolute discrete number and it is having no units like ‘per mole’.   

3) Atomic gravitational constant is squared Avogadro number times the Newtonian 
gravitational constant.    

4) Similar to the classical force limit  4c G , in atomic system there exists a characteristic 
quantum force of magnitude:   

      2 4 4 21X A AF N c G c N G                                                                (8) 

            And its discrete form is:   

          2 4 2 4 2 4 2 21 1X A A AnF nN c G n c N G c n N G    
                                         (9) 

           where 1,2,3,..n      

5)  X nF  is responsible for the observed discrete atomic structure and discrete angular 
momentum of the revolving electron. 

6) Each proton will attractive the electron with a characteristic discrete force of magnitude 
 X nF  and thus every electron will have total attractive force of   X nZ F  where Z  is the 
proton number of the nucleus.  

7) If 1.22cR fm  is the characteristic nuclear charge radius, qualitatively and quantitatively it 
is also noticed that,  

22

2 27.18 eV.  
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                                                         (10) 



8) With reference to the discrete potential energy of electron in hydrogen atom [21,22] this 
observation can be re-written as,   

   
potential 2 .

4 4
X cp pn X c

n
e e

F Rm m F R
E

m m n
                                                          (11) 

9) By considering the centripetal force on the electron, discrete Bohr radii can be expressed 
as,  
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      and it is possible to show that,   
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In this way the historical mystery of the discrete nature of electron’s angular           
momentum can be understood in a unified way.  

10) Modified super symmetric fermion-boson mass ratio [13-17] is close to 2.254  . 
Presently believed charged W boson is nothing but the top quark boson and there exists a 
charged weak boson of rest energy close 45600 MeV. Pair of 45600 MeV generates the 
presently believed Z boson and 45600 MeV and 80500 MeV jointly generates a neutral 
boson of rest energy 126 GeV [13-17].     

 

4.1 Understanding and fitting the characteristic nuclear radii 

It is noticed that, 
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With trial-error method it is noticed that, observed characteristic nuclear radii lie in between 

   
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1 2 1 22.79 10  m  and  1.073 10  mR R R R                                                (19) 

Thus, to a very good accuracy, it is noticed that,  
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This can be compared with the presently believed ‘strong interaction range’. A very surprising 
observation is that,   

8
153

2 0.844 10  mp
A

Gm
N

c
 

  
 

                                                          (21) 

This can be compared with the presently believed ‘rms radius’ of proton. This is a discovery and 
needs further study. From this relation and with reference to the new experimental rms radius of 
proton  [23,24,25] 0.84184(67)fmrmsR  , magnitude of G  can be estimated as follows. 
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Geometric mean of the above two characteristic lengths can be expressed as follows. 
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This length can be compared with the currently believed ‘nuclear charge radius’ 1.2 fermi.  

If  strength of Schwarzschild interaction is unity, then weak interaction strength can be 

considered as   2
AN 

  and strong interaction strength can be considered as 
8 
3

AN


. With this 
proposal the currently believed strong coupling  constant s  can be fitted as follows [25,26]. 

2 8
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 
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                                             (24) 



4.2 Understanding and fitting the nucleon rest masses, nuclear stability and nuclear 
binding energy 

Let us guess that 2
AN  plays a characteristic role in generating the rest mass of electron in the 

following way. 
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where  can be called as the electron mass index. It can be estimated as:   
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With this number  , electron, muon and tau rest masses can be fitted with the semi empirical 
relation. 
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where 0,1,2.n   Obtained rest energies are 0.511 MeV, 105.95 MeV and  1777.4 MeV 
respectively [26]. New heavy charged lepton at 3n   may be predicted close to 42262 MeV. 

Proceeding further let us define another interesting number in the following way. 

1 158.0149232 


                                                                         (28) 

where  can be called as the nucleon mass index. If so it is noticed that [26], 
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Interesting observation connected with proton-nucleon stability can be expressed as follows.  
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where Z and sA represent the ‘proton number and ‘stable nucleon number’ of the atomic nucleus  
respectively. This is a direct relation compared to the existing stability relation [27]. See the 
following data. 21, 44.79sZ A  ; 29, 63.32;sZ A   47, 107.98sZ A  ; 67, 168.13;sZ A   

83, 209.60sZ A  ; 92, 237.56sZ A   and so on.  

The two numbers 1,


 
 
 

 can be fitted with the following semi empirical relation. 
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With  ,  , the semi empirical mass formula energy coefficients [27,28] can be fitted in the 
following way.   
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5. To fit the rest energy of weakly interacting particles  

If 1.22cR fm  it is noticed that,  
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It is possible to guess that, there exists a charged weakly interacting fermion of mass 102750 
MeV. Based on the modified Super symmetry concepts, in the earlier published papers the 
authors suggested that fermion-boson mass ratio is 2.254 [17]. If so, bosonic form of   102750 
MeV can be expressed as follows. If 1.22cR fm  
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Two such oppositely charged bosons join together to form a neutral boson of rest energy 91172 
MeV. This can be compared with the presently believed neutral Z boson. In the published paper 
authors suggested that, presently believed  charged W boson can be considered as the super 
symmetric boson of Top quark. Another interesting observation is that, 45586 MeV boson and 
Top quark boson join together to form the observed 126 GeV boson. For details see references 
[12-16],[26]. 

6. Conclusion 

So far no model has been succeeded in coupling and understanding the unified concepts of  
gravity and atomic interactions. Considering the proposed concepts and relations accurate values 
of Gravitational constant  [29,30] and Avogadro number can be estimated from elementary 
atomic physical constants. With further research and analysis, different models of final 
unification can be developed with different proportionality ratios and finally a unified model can 
be standardized with a refined proportionality ratio.  
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