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Abstract: If the expansion of the universe is accelerating, as the recent observations suggest 

(Paal, G. et al. Ap & SS, 1992, Adam G. Riess et al.1998, Perlmutter, S. et al.1999), then very 

large amount of dark-energy may be needed (68.3 % of total) for the closer-density. To mitigate 

this problem, it is proposed here that extra-galactic-photons may be loosing some of their energy 

through vacuum-polarization ( Levine, I. 1997, Brown et al 1996). When a photon is absorbed by 

either electron or positron of the virtual-electron-positron-pair, then not only the electrostatic-

potential-energy of the pair is increased, but also its gravitational-potential-energy as well; but 

when these potential-energies are released, then not only a photon, but also a graviton is emitted; 

so the in-put energy gets branched-out. It is shown here that the energy lost by the 

cosmologically-red-shifted-photons is strikingly proportional to the strength-ratio of gravitational 

and electric forces. 

 

Introduction: 

 

It is well known that according to quantum field theory, the vacuum between interacting particles 

is not simply empty space. Rather, it contains short-lived "virtual" particle-antiparticle pairs  

which are created out of the vacuum in amounts of energy constrained by the Heisenberg 

uncertainty principle. After the constrained time, they then annihilate each other. These particle-

antiparticle pairs carry various kinds of charges, such as color charge or the more familiar 

electromagnetic charge. Such charged pairs act as an electric dipole. In the presence of an 

electric field, e.g., the electromagnetic field of a photon, around an electron, these particle–

antiparticle pairs reposition themselves, thus partially counteracting the field. The field therefore 

will be weaker than would be expected if the vacuum were completely empty. This reorientation 

of the short-lived particle-antiparticle pairs is referred to as ‘vacuum polarization’. 

It is proposed here, that during their long journey, the extra-galactic-photons are likely to interact 

with many virtual-particles. When a photon is absorbed by either electron or positron of the 

electron-positron-pair, then not only the electrostatic-potential-energy of the pair is increased, 

but also its gravitational-potential-energy as well; but when these potential-energies are released, 

then not only a photon, but also a graviton is emitted; so the in-put energy gets branched-out. It is 

shown here that the energy lost by the cosmologically-red-shifted-photons is strikingly 

proportional to the strength-ratio of gravitational and electric forces. 

 

2. Derivation: 

 

Let us compare the cosmological-red-shift with the strengths of gravitational and electric forces: 

Cosmological red-shift zc =   Δλ / λ0  =   H0 D / c = h H0 / (h c / D )  …........................(1) 
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Weinberg has found an interesting relation that: mp
3
 = h

2
 H0 / c G where mp is mass of a 

fundamental-particle, pi-meson.  i.e.  G mp
2
 / ( h / mp c) = h H0 ................(2) 

From the expressions 1 and 2:  

       zc =   Δλ / λ0 = [G mp
2
 / ( h / mp c)] / [h c / D]     ………………....…(3) 

i.e. zc =   Δλ / λ0 = [G mp
2
 /  h c ] [ D / ( h / mp c)]  

i.e.  zc = h Δν / h ν =  [G mp
2
 / h c ] [ D / ( h / mp c)]  ………………..…(4)   

That is, the reduction in energy of photon due to cosmological-red-shift is proportional to the 

strength-ratio of gravitational and electric forces.  

Alternatively, let us define ze  as:  

ze = [ e
2
 / re ] – [ e

2
 / ( re + D)] / [ e

2
 / ( re + D)] where: e is electric-charge, re is classical-radius-

of-electron, and D is luminosity-distance. 

i.e.   ze  = e
2
 [ re + D – re ] [ re + D] / [ re ( re + D) e

2
 ] 

i.e.  ze  =  D / re 

From Dirac’s Large-Number-Coincidence, we know, that: 

( G me mp / e
2 

) = ( re / R0 ) = ( mp / M0 )
1/2

  = 10
-40

  where M0 and R0 are mass and radius of the 

universe, respectively. 

i.e.  ze  =  10
-40 

( D / R0 ) 

Since  H0 R0 = c ,   zc = H0 D / c =  D / R0  ……………………..(5) 

i.e. zc = 10
-40

 ze   ………………………………………………..(6) 

That is: ‘cosmological-red-shift’ is ( G me mp / e
2 

) times the reduction expected from the 

electrostatic-potential-energy. 
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