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3 Assumptions of 4G model of                               
final unification

• There exists a characteristic electroweak fermion 
of rest energy, Mwf = 584.725 GeV/c2. It can be 
considered as the zygote of all elementary particles. 

• There exists a strong interaction elementary charge • There exists a strong interaction elementary charge 
(es)  in such a way that, its squared ratio with 
normal elementary charge is close to reciprocal of 
the strong coupling constant. 

• Each atomic interaction is associated with a 
characteristic gravitational coupling constant.  
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Characteristic electroweak fermion
• Mass ratio of pions and weak bosons is 0.0016.
• Same ratio can be applied to the mass ratio of proton 

and assumed electroweak fermion. 

   0

0.0016
m m

k
 

 
  

Nucleus-2022 Seshavatharam and Lakshminarayana   Page 3

   

   0

2

2

938.272 MeV/

0.0

584

016

.725 GeV/

z w

p

wf

m m
k

m m

m c

M c

 


   
  

 



 





Understanding TeV photons with 585 GeV           
charged electroweak fermions

• Considering the proposed electroweak fermion of rest 
energy, 585 GeV, astrophysical emission of TeV
photons can be understood in 3 ways.

1. Annihilation of 585 GeV1. Annihilation of 585 GeV
2. Inverse Compton Scattering of 585 GeV
3. Synchrotron radiation of 585 GeV    

 Seshavatharam U. V. S, Gunavardhana Naidu T, Lakshminarayana S., AIP Conf. 
proceedings. (In press). ICAMSER-2021, Chitkara University, India.
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Logic behind large atomic gravitational 
constants

When mass of any elementary particle is 
extremely small/negligible compared to macroscopic 
bodies, highly curved microscopic space-time can be 
addressed with large gravitational constants and 
magnitude of elementary gravitational constant seems 
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magnitude of elementary gravitational constant seems 
to increase with decreasing mass and increasing 
interaction range. Corresponding relations are:

2
x xG m c  2

x x
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Three atomic gravitational constants

• Gravitational constant associated with 
Electromagnetic Interaction

• Gravitational constant associated with 

37 3 -1 -22.374335 10  m kg seceG  

Nucleus-2022 Seshavatharam and Lakshminarayana   Page 6

Strong Interaction

• Gravitational constant associated with 
Weak Interaction

28 3 -1 -23.329561 10 m kg secsG  

22 3 -1 -22.909745 10  m kg secwG  



Interaction range in 4G model 

• Weak, strong and electromagnetic interaction 
ranges can be expressed as,  

192
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Three important results in 4G model  

• Newtonian Gravitational Constant

• Product of Reduced Planck’s constant and 
speed of light 
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speed of light 

• Fermi’s weak coupling constant

2
w wfc G M

 
2 2 62 3
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1.4402105 10  J.m
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Strong coupling constant in 4G Model

• Strong coupling constant can be defined as, 
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Magnetic moment of Proton

• Considering the proposed strong nuclear 
charge, magnetic moment of proton can be 
expressed as, 

eG m

• Experimental  value is 
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261.49 10  J/Tesla
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261.41 10  J/Tesla



Magnetic moment of Electron

• Considering the proposed strong nuclear 
charge, magnetic moment of proton can be 
expressed as, 
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Proton-Neutron stability relation

• Current nuclear stability relation

• Proposed relation   

  2 3 2 3
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4 Term nuclear binding energy relation
• Four term single energy formula for Z=3 to 120 

and N>=Z,
   

22 2
1 31 0.0016 10.1 MeV
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• Binding energy coefficient
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Binding energy coefficient

• Binding energy coefficient can be 
expressed as follows:
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Nuclear energy potential
• Based on proposed strong nuclear charge, nuclear potential energy can be,  

• Nuclear kinetic energy can be,
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• Nuclear kinetic energy can be,

• Total energy can be,  
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5 Term nuclear binding energy relation

• Five term formula for Z>=3 and N<Z,
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• We are working in this direction.
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Nuclear charge radii
• Medium and heavy nuclear charge radii can be 

understood with the simple relation.
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Root mean square radius of proton

• Root mean square radius of proton can be fitted 
with,  
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Conclusion
• It seems possible to study nuclear physics with 4G model in 

a unified approach.
• TeV photons coming from astrophysical objects can be 

studied with 585 GeV weak fermion.  
• Characteristic astrophysical mass limits can be estimated 

with 4G model.   with 4G model.   
• Quark charge can be studied with strong nuclear charge.
• There is a scope for understanding nuclear binding energy 

with strong and weak interactions.  
• Root mean square radius of proton can be studied in a 

unified manner.      
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