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Abstract: Background: In our recent publications pertaining to 4G model of final unification and based on 
strong and electroweak interactions, we have proposed the existence of a weak fermion of rest energy 585 GeV. 
Objective: To confirm the physical existence of the proposed 585 GeV weak fermion by analyzing weak and 
strong interactions in a unified approach via 4G model of final unification, super symmetry and string theory. 
Method: Considering the proposed nuclear charge of 2.95e, proton, electron mass ratio, specific charge ratios 
of proton and electron, Fermi’s weak coupling constant, Reduced Planck’s constant, nucleon magnetic 
moments, nuclear stability, nuclear binding energy, nuclear mass and neutron lifetime, it is planned to confirm 
the physical existence of the proposed 585 GeV weak fermion. Results: All proposed logics and formulae 
clearly establish the physical existence of 585 GeV weak fermion directly and indirectly. Conclusion: Believing 
in the physical existence of the proposed 585 GeV weak fermion, there is a scope for observing galactic TeV 
radiation coming by virtue of annihilation of 585 GeV fermions and radiation associated with various 
astrophysical acceleration mechanisms of 585 GeV fermions. Appeal: As we are beginners of astrophysics 
domain, we appeal the science community to see the possibility of considering the proposed 585 GeV weak 

fermion with a charge of  e  in place of electron and proton. 

Keywords: 4G model of final unification; electroweak fermion; weak interactions; strong 
interactions; nuclear structure; super symmetry; string theory; detection of galactic TeV radiation; 

 

1. Introduction 

Considering our 4G model of Final unification and its 3 assumptions [1-14], in our early and 
recent publications we have developed many relations in nuclear and particle physics. In this paper, 
we review the key nuclear relations that help in understanding and confirming the physical existence 
of our proposed 585 GeV electroweak fermion. Proceeding further, we show the possibility of 
confirming the physical existence of 585 GeV weak fermion with reference to the observed tera 
electron volt (TeV) photon radiation coming from astrophysical objects.        

2. Three Assumptions of 4G Model of Final Unification 

Following our 4G model of final unification, we proposed the following assumptions.  

(1) There exists a characteristic electroweak fermion of rest energy, 2 584.725 GeVwfM c  . It can be 
considered as the zygote of all elementary particles.  

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.
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(2) There exists a nuclear elementary charge in such a way that, 
2

0.1151935s
n

e

e


 
  

 
 =  Strong 

coupling constant [15,16] and 2.946362ne e . 
(3) Each atomic interaction is associated with a characteristic large gravitational coupling constant. 

Their fitted magnitudes are, 

37 3 -1 -2

28 3 -1 -2

22 3 -1 -2

Electromgnetic gravitational constant 2.374335 10  m kg sec

Nuclear gravitational constant 3.329561 10  m  kg sec

Electroweak gravitational constant 2.909745 10  m kg sec

e

n

w

G

G

G

  

  

  

 

Based on these fits,  
(a) Considering the ratio of Planck scale to the nuclear scale, Newtonian gravitational constant 

[17,18] can be fitted with, 
21 10

11 3 -1 -2
30

6.679851 10  m kg sec .w e
N

n

G G
G

G
      

(b) On interpreting or eliminating the large numbers, neutriono rest mass [5] can be inferred as, 
6

5
w N e

xf wf
n p

G G m
m M

G m

  
       
   

. Thus, 47 -11 24.365 10  kg 2.45 10 eV .xfm c       

(c) Strong coupling constant [16] can be fitted with, 
6 4

10
0.115193455.w e

s
n

G G

G
    

(d) Independent of system of units, Avogadro like large number [19,20] can be fitted with a relation 

of the form, 
31

23
20 11

Product of short range gravitational constants
6.1088144 10 .

Product of long range gravitational constants
n w n

N e w e

G G G

G G G G
     

(e) Neutron lifetime [5] can be fitted with, 
 

2 2

3
874.94 sec.e n

n
w n p

G m
t

G m m c
 


 

It seems that, outside 

the nucleus, neutron experiences electromagnetic interaction and weak interaction helps 
neutron to decay into proton, electron and neutrino.  

(f) Characteristic atomic radii [5] can be addressed with 1 3 1 3
2

2
32.86 pmn e U

atom

G G M
R A A

c

 
    

 
 

where A  represents the mass number and 2931.5 MeVUM c  represents the unified atomic 

mass unit. Starting from the 3rd period, 
2

1 3
2

2
4

fp n e U
atom

Z G G MA
R A

Z Z c

                              

 where 

Z  represents the atomic number and fpZ  represents the atomic number of the first element of 
the period. 

(g) Bohr radius of hydrogen atom can be addressed with,  0 2
0 2 2

4 n p
e e

G m
a G m

e c

 
  
 

.  

3. Scope and Possibility for the Physical Existence of the Proposed 585 GeV Weak Fermion  

It is generally believed that, electrons and nucleons are fermions and are responsible for the 
observed spectrum of electromagnetic radiation that propagates in the form of photons. At sub 
nuclear level, it is well established that, quarks are fermions and play a vital role in generating 
baryons and mesons. Gluons are believed to be the force carriers in between quarks and hadrons. 
Here we would like to emphasize the point that, whether it is electromagnetic interaction or strong 
interaction, fermions are supposed to be the ‘field generators’ and photons and gluons are believed 
to be the ‘force carriers’. It is very clear to say that, ‘field generators’ and ‘force carriers’ both are 
essential elements in understanding their respective interactions and both can be considered as a 
representation of ‘head’ and ‘tail’ of a coin. Coin ‘without head’ or ‘without tail’ – is practically an 
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ambiguous physical issue. In this context, with reference to the well believed and well understood 
‘weak’ interaction [21, 22] – we sincerely appeal that,  
(1) There is a scope for understanding weak interaction with its ‘weak field generating fermion’. 
(2) There exists a ‘weak field fermion’ corresponding to the currently believed three weak bosons.                       

In this context, in our recently proposed ‘4G model of final unification’ associated with three 
large atomic gravitational constants pertaining to the three atomic interactions, we have proposed 
the existence of a weak fermion of rest energy 585 GeV. In the following sections we are showing 
different possible nuclear evidences for the physical existence of 585 GeV weak fermion. Considering 
the basic concepts of super symmetry [23,24,25], it seems possible for the existence of weak fermion.        

4. Interaction Ranges Associated with the 3 Atomic Interactions and the Scope for 4G Model of 
String Theory 

By following the above assumptions, it is possible to estimate the three atomic interaction ranges 
in the following way.    

Electroweak interaction range can be expressed as,   

19
2

2
6.7494 10 m

w wf
w

G M
R

c
                                              (1) 

Nuclear interaction range can be expressed as,   

15
2

2
1.2393 10 m

n p
n

G m
R

c
                          (2) 

Electromagnetic interaction range can be expressed as,   

10
2

2
4.813 10 me e

e
G m

R
c

                                                     (3) 

Here, we would like to highlight the following two points. 

(1) Proposed weak interaction range, 
2

2 w wf F
G M G

cc



   where  FG  is the Fermi’s weak coupling 

constant. 
(2) String theory [26-30] can be made practical with reference to the three atomic gravitational 

constants associated with weak, strong and electromagnetic interaction gravitational constants. 
See Table 1. and Table 2. for sample string tensions and energies without any coupling constants. 

Table 1. Charge dependent string tensions and energies. 

S.No Interaction String Tension String energy 
 
1 

 
Weak 

4
106.94 10  N

4 w

c

G
   

2 4

0

24.975 GeV
4 4 w

e c

G
 

  
 

 

 
2 

 
Strong 

4
46.065 10  N

4 n

c

G
   

2 4

0

68.79 MeV
4 4

n

n

e c

G
 

  
 

 

 
3 

 
Electromagnetic 

4
58.505 10  N

4 e

c

G
   

2 4

0

874.3 eV
4 4 e

e c

G
 

  
 
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Table 2. Quantum string tensions and energies. 

S.No Interaction String Tension String energy 
 
1 

 
Weak 

4
106.94 10  N

4 w

c

G
   

4

292.36 GeV
4 w

c
c

G

 
  

 
  

 
2 

 
Strong 

4
46.065 10  N

4 n

c

G
   

4

273.3 MeV
4 n

c
c

G

 
  

 
  

 
3 

 
Electromagnetic 

4
58.505 10  N

4 e

c

G
   

4

10234.77 eV
4 e

c
c

G

 
  

 
  

5. Our 5 Definitions Related to Final Unification  

In a unified approach, we have defined 5 relations in the following way.  
Electron rest mass is defined as,  

 w
e wf

n

G
m M

G

 
  
 

                                                                   (4) 

Proton rest mass is defined as,  
2

 n
p wf

e w

G
m M

G G

 
  
 

                                                                  (5) 

Nuclear and electromagnetic charge ratio is defined as 

2
n n p

e c

e G m

 
 

 

                                                                     (6) 

Product of Reduced Planck’s constant and speed of light is defined as  

  2 w wfc G M                                                                    (7) 

 
Ratio of forces related to proton and electron is defined as  

2
2

0

4
4

n

n p e

e

G m m



                                                             (8) 

6. Understanding the Reduced Planck’s Constant and Its Integral Nature 

Based on relation (7),  the well believed quantum constant  c  seems to have a deep inner 
meaning with reference to electroweak interaction. Following relation (7), there is a possibility to 
understand the integral nature of quantum mechanics with a relation of the form, 

 2

2  where 1,2,3,..
w wfG nM

n n
c

   It needs further study with reference to EPR argument and 

other physical logics [10,31,32,33,34]. Compared to large massive structures, -like living creatures- as 
elementary particles are having discrete nature, we would like to emphasize the point that, 
discreteness may be the root cause of quantum behavior at microscopic level. With reference to 
proton and electron rest masses, it seems possible to have different relations like, 

  2

 .
e n p e en p p ew e

n n

m G m G mG m m mG Ge

e c G c c

    
           

  We are working in this new direction 

and it needs further study.   
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7. Understanding Proton-Electron Mass Ratio 

Considering weak, nuclear and electromagnetic interactions,  
3

2
 p n

e w e

m G

m G G
                                                                   (9) 

Strong coupling constant [16] can be expressed as,  
22 3 6 4

2 3 10
 e e w e

s
n n p n p n

G m G Ge c

e G m G m G


  
          


                                             (10) 

Hence, proton and electron mass ratio can be expressed as,  
2 2 2 2

2 2 2 2
0 0

1 31 32 2 2

2
0 0

4 4

4 4

p n e e n

e n p n p e e

n e n

n en

m e G m e e

m e G m G m G m

e G e e

G Ge G

 

 

   
         

      
                  

                                         (11) 

In terms of specific charge ratios, 
2

2

p wfn e e e w e

e p n e n p e n pn

em Me G m R G Ge c

m m e m G m m c R mG

  
             




                              (12) 

2

2
0.001605n p e pn n e n n

p e p e w e wfe e

G m m me e m R Ge c

m m em c R G G MG m

   
              




                  (13) 

Here it is very interesting to note that,  

   
   

02 2

02 2

134.98 139.57  MeV
0.0016032

80379.0 91187.6  MeV
p

wf
w z

m c m cm

M m c m c

 





            

                           (14) 

Here ratio of rest mass of proton to the assumed electroweak fermion is equal to the ratio of 
mean mass of pions to the mean mass of electroweak bosons. Based on this unique and concrete 
observation, we are very confident to say that, strong and weak interactions play a vital role exploring 
the secrets of nuclear structure.  

8. Understanding the Nucleon Magnetic Moments  

Characteristic nucleon magnetic moment having a nuclear charge of ne  and electromagnetic 
charge of e  can be expressed as, 

  

27 -1

24

8.6696 10  J.Tesla
2 2

where 1.042367 10  kg

n
X

p e wf

wf

e e e

m m M

M

 



   

 

 

                              (15) 

 
Neutron magnetic moment [20] can be fitted with,   

    27 -11 1 9.6684 10  J.Tesla
2 2

n
n s s

p e wf

e e e

m m M
        

                          (16) 

Proton magnetic moment [20] can be fitted with,   

  26 -11.5 1.40 10  J.Tesla
2 2

n
p s

p e wf

e e e

m m M
      

                             (17) 

Ratio of neutron and proton magnetic moments can be expressed as,  
 
 
1.0

0.69
1.5

p s

p s

 
 


 


                                                                (18) 
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9. Understanding the Fermi’s Weak Coupling Constant  

Fermi’s weak coupling constant can be fitted with the following relations [20,21,22].  
2

2 2

2 2 62 3     1.440206 10  J.m

e
F n w

p

w wf w

m
G cR cR

m

G M R 

 
   
 

  

 
                                              (19) 

It’s a very simple relation and demonstrates the confirmation of the physical existence of the 
proposed 585 GeV weak fermion. Obtained value is matching with the recommended value by 99.7%. 
It needs further study.  

10. Understanding Nuclear Stability Associated with Beta Decay 

Nuclear stability means, finding stable atomic nuclides having long living time compared to 
other living atomic nuclides having short living time. By beta decay, mostly short living atomic 
nuclides emit electrons and positrons transforms to stable atomic nuclides. In general, Beta decay 
process is believed to be associated with weak interaction. In this context, we noticed that, starting 
from Z=2 to 92,  

 2 2 22 2 2 4 2 0.00642

where, 

Light house like stable mass number

Z Proton number

Specific charge ratios of proton and electron

0.001605

4 4 0.0016

s

s

pn n e n

p e p e wf

A Z Z Z Z Z Z

A

me e m Re

m m em R M

 





     





   
            

  05 0.00642   

                           (20) 

Here we wish to call    as the electroweak coefficient. Thus,  

2

2

4

A Zs

Z



                                                                   (21) 

One can find a similar relation in the literature [35]. This relation can be well tested for Z=21 to 
92. For example,  

 
 

 
 

 
 

 
 

 
 

 
 

2 2

2 2

2 2

45 2 21 63 2 29
0.00170;      0.00149;  

4 21 4 29

89 2 39 109 2 47
0.00181;    0.0017;   

4 39 4 47

169 2 69 238 2 92
0.00163;    0.001595;  

4 69 4 92

   
 

   
 

   
 

 
This is one best practical and quantitative application of our proposed electroweak fermion and 

bosons.  Following this relation and based on various semi empirical mass formulae, by knowing 
any stable mass number, its corresponding proton number can be estimated with,  

2 31 1 4 1 1 0.0 2 0.01530642

A As sZ
A A

As

ss s A
 

 


  
                                    

(22) 

                      0.71 MeV 0.6615 MeV
where 0.0153

2 2 23.21 MeV 2 21.6091 MeV
c

asy

a

a
  

 
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With even-odd corrections and further study, super heavy atomic nuclides can be estimated 
easily. In this context, we have developed the following relation. 

  
1.2

1.2

11
126

RoundOff RoundOff 2.9464 1.7165

1
          where 1.19733 1.2

n n
s

n

s

e e
A Z Z

e e

e

e 

             
    

       
   

             (23) 

With even odd corrections, 

     1.2
RoundOff 2.9464 1.7165 0,1sA Z                                                               

(24) 
Here,  

(1)  If Z is even and obtained sA  is odd, then, 1.s sA A   
(2) If Z is even and obtained sA  is even, then, .s sA A  
(3) If Z is odd and obtained sA  is odd, then, .s sA A  
(4) If Z is odd and obtained sA  is even, then, 1.s sA A   

11. Understanding Nuclear Binding Energy 

In our recent publications pertaining to 4G model of final unification and based on strong and 
electroweak interactions, we have developed a completely new formula for estimating nuclear 
binding energy [36-40]. With reference to currently believed Semi Empirical Mass Formula (SEMF), 
we call our formula as ‘Strong and Electroweak Mass Formula’ (SEWMF). Our formula constitutes 4 
simple terms and only one energy coefficient of magnitude 10.1 MeV. First term is a volume term, 
second term seems to be a representation of free nucleons associated with electroweak interaction, 
third term is a radial term and fourth one is an asymmetry term about the mean stable mass number. 
Considering this kind of approach, nuclear structure can be understood in terms of strong and weak 
interactions in a theoretical approach positively [1-14]. For Z=6 to 118, improved binding energy 
relation can be expressed as, 

  0 10.1 MeVfree radial asymBE A A A A B                                           (25) 

  where  10.1 MeVA  represents the volume term 
              10.1 M eVfreeA   represents the modified electroweak term 

              10.1 MeVradialA   represents the radial term 
              1 0 .1 M eVasymA   represents the modified asymmetry term 
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(26) 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 21 September 2024                   doi:10.20944/preprints202409.1643.v1

https://doi.org/10.20944/preprints202409.1643.v1


 8 

 

Extrapolation point of view, there is a considerable error for very low and very high mass 
numbers of any Z and we are working in all possible ways.  Close to the light house like stable mass 
numbers of Z=6 to 118,   
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2s s
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                                         

    (27) 

We are working on understanding the electroweak term in various possible ways. Based on 
Liquid drop model, close to beta stability line, number of free nucleons associated with nuclear 
volume and surface area, can be addressed with an approximate relation of the form,    
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                        where   
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12. Understanding the Mean Lifetime of Neutron 

Ratio of neutron-proton mass difference to electron rest mass can be expressed as,   
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  Relation (29) can be understood with the following relation. 
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 It may be noted that, 
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neutron lifetime [43-46] can be expressed as,  
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 Thus, it is possible to show that,  
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Now coming back to our nuclear stability and binding energy relations, we noticed that,  
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 in relation (20), nuclear beta 

stability relation can be expressed as,  
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      Root mean square radius of proton [47,48] can be understood with 
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     For medium and heavy atomic nuclides, nuclear charge radii [49,50] can be expressed as, 
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Believing in these simple and workable relations, Planck’s constant and corresponding magnetic 

flux quantum [3,20] can be expressed as follows. 
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 With reference to experimental magnetic flux quantum 
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relation. It can be understood as follows.  
Total magnetic flux generated for one electron can be,  
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 For a simple two-pole system, quantum of magnetic flux per pole can be,  
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We are working in this direction.  

13. Discussion on Our 3 Assumptions, 5 Definitions and Many Applications 

In our 4G model of final unification, there exists 3 assumptions, 5 definitions and many 
inferences. It may be noted that, 
(1) The first 2 definitions are related to electron and proton rest masses. 
(2) 3rd definition is related to nuclear charge and strong coupling constant. 
(3) 4th  definition is related to the product of Reduced Planck’s constant and speed of light. 
(4) 5th  definition is related to 24  
(5) 1st application is related to different meanings of proton-electron mass ratio. 
(6) 2nd application is related to ratio of specific charge ratios of proton and electron. 
(7) 3rd application is related to neutron and proton magnetic moments. 
(8) 4th application is related to Fermi’s weak coupling constant. 
(9) 5th application is related to Neutron lifetime. 
(10) 6th application is related to Planck’s constant. 
(11) 7th application is related to quantum of magnetic flux. 
(12) 8th application is related to Root mean square radius of proton. 
(13) 9th application is related to charge radii of medium and heavy atomic nuclides. 
(14) 10th application is related to nuclear stability and binding energy.   
(15) 11th application is related to neutrino rest mass. 
(16) 12th application is related to quarks’ fractional charges. 
(17) 13th application is related to Unified atomic mass unit and Avogadro constant.  
(18) 14th application is related to the Newtonian gravitational constant. 
(19) 15th application is related to atomic radii. 
(20) 16th application is related to advancement of string theory with 4 different gravitational 

constants applicable for the observed four interactions.      

14. Tera Electron Volt Photon Radiation Coming from Galaxies 

In near future, by increasing the operating capacity of particle accelerators, it seems possible to 
confirm the existence of 585 GeV. It can be understood by observing Tera electron volt (TeV) photons 
coming by annihilation of 585 GeV fermions within the core of the particle accelerator or 
surroundings of astrophysical objects. At the vicinity of compact stars or exploding stars, TeV 
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radiation can be understood with three theoretical methods [51-54]. As we are beginners of 
astrophysics domain, we appeal the science community to see the possibility of considering the 

proposed 585 GeV weak fermion with a charge of  e  in place of electron and proton. As it is 
assumed that, 585 GeV weak fermion is the mother of all elementary particles, at very high energies, 
it can be assumed as relatively stable for the possible occurrence of the following accelerating 
mechanisms. 

Method-1: Generation and annihilation of 585 GeV weak fermions 
(a) 585 GeV fermions are generated by decay of high energy elementary particles available within 

the core of the hot astrophysical objects.   
(b) 585 GeV weak fermions emit high energy radiation via annihilation mechanism.  

Method-2: Annihilation of accelerated of 585 GeV weak fermions  
(a) 585 GeV fermions are forced to accelerate by the surrounding shock ways. 
(b) Accelerated 585 GeV weak fermions emit high energy photons via synchrotron mechanism or 

annihilation.  
Method-3: Accelerated 585 GeV weak fermions sharing energy to low TeV photons 

(a) 585 GeV fermions are forced to accelerate by the surrounding shock ways. 
(b) By following Inverse Compton Effect (ICE), low TeV photons gain energy from high energy 585 

GeV weak fermions resulting in much higher TeV photons. 

15. Conclusion 

In a microscopic approach, considering relations (1) to (42), it seems possible to understand and 
confirm the physical existence of the proposed 585 GeV weak fermion directly and indirectly. In a 
macroscopic approach, by considering TeV photons coming from astrophysical objects, there is a 
scope and possibility for confirming the physical existence of 585 GeV weak fermion.  It needs 
further study.    
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