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Abstract. The observation of ‘cosmological-red-shift’ is currently interpreted in 

terms of ‘metric-expansion-of-space’; and it is believed that the universe is 

expanding; whereas here I first present some alternative-arguments and propose a 

new view-point, that: what expands is just the spherical-wave-front of light, not 

the universe. We visualize here a ‘photon’ as a pulse of very-small width, which 

occupies a small fraction of the spherical-shell of the wave-front of light. This can 

be imagined as a small dot marked on slightly-inflated-balloon; and the 

spherically-expanding-wave-front of light can be imagined as an ever-expanding-

balloon. So, with the expansion of the balloon, the size of the marked-dot, 

representing the ‘photon’, also gets increased. This process, when Fourier-

transformed into the wave-number-domain, shows that with the increase of width 

of the pulse, called ‘photon’, its spectrum in the wave-number-domain shrinks 

towards zero-wave-number, which is currently believed to be ‘the cosmological-

red-shift’. And the comparison of cosmological-red-shift with the strengths of 

gravitational and electric forces, done here, suggests that this new interpretation 

of the ‘cosmological-red-shift’, in terms of ‘propagation-property of light’, can be 

useful for the unification of gravitational and electric forces; for which Einstein 

struggled for the last forty years of his life. 
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Introduction 
 

Some astrophysicists have noticed the ‘cosmic-coincidence’[1]; that the ratio of 

(i) radius-of-the-universe and classical-radius-of-the-electron, and ratio of 

(ii)‘total-mass-of-the-universe’ and ‘mass-of-the-proton’, matching strikingly 

with the ratio of (iii) electric-forces and gravitational forces; has happened only in 

the current epoch, neither in the past, nor in future! This is a very-very improbable 

coincidence. It implies that the Doppler-shift-interpretation of ‘cosmological-red-

shift’ is questionable. 

P.A.M. Dirac’s Large Number Coincidence (LNC) [2] suggested that the strength 

of gravitational-interactions should vary with the expansion of the universe; but 

observations did not support such variation of G with time; so Dirac’s Large-

Number-Hypothesis was abandoned. But the strikingly matching of the three 

ratios on one hand, and non-observation of any variation of G on the other hand, 

implies that the universe may not be expanding. The Doppler-shift-interpretation 

of the cosmological-red-shift may not be correct.  

According to Hoyle-Narlikar’s Perfect Cosmological Principle (PCP)[3-4], the 

universe must be homogenous and isotropic not only in space but also in time. 

But PCP-based Steady-State-Theory needed continuous creation of matter, which 

is not supported by experimental observations. The beauty of PCP on one hand, 

and non-observation of any spontaneous-creation of matter on the other hand, 

implies that the Doppler-shift-interpretation of the cosmological-red-shift may not 

be correct, and the universe may not be expanding; it is homogenous and isotropic 

always, as we see it to-day. 

These arguments motivate us to consider a new explanation for the cosmological-

red-shift presented here: that what expands is just the wave-front of light, not the 

universe.  We visualize here a ‘photon’ as a pulse of very-small-width [5,6,7]; 

which occupies a small fraction of the spherical-shell of the wave-front of light. 

This can be imagined as a small dot marked on slightly-inflated-balloon; and the 

spherically-expanding-wave-front of light can be imagined as an ever-expanding-

balloon. So, with the expansion of the balloon, the size of the marked-dot, 

representing the ‘photon’, also gets increased; that is, the ‘width’ of the pulse gets 

increased. This process, when Fourier- transformed into the wave-number-

domain, shows that with the increase of width of the pulse, called ‘photon’, its 

spectrum in the wave-number-domain shrinks towards zero, which is currently 

believed  to  be  ‘the  cosmological-red-shift’.  This  new  interpretation  of  the  
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‘cosmological-red-shift’ is also useful for the unification of gravitational and 

electric forces, for which Einstein struggled for the last forty years of his life. 

The Derivations: 
Let us first mathematically represent a single photon as a ‘pulse’ as shown in fig.1 

(top) and find its Fourier-transform as shown in fig.1 (bottom):  

 

 

Fig.1: A single photon can be mathematically represented as a pulse-function 

(top), which can be Fourier-transformed as a wide band of frequencies (bottom). 

So a ‘particle’ called ‘photon’ contains a wide band of frequencies. When all the 

spectral-components of the band get coherently superimposed, a ‘particle’ 

becomes manifest; otherwise it remains ‘dissolved’ in the un-manifest state 

[5,6,7]:  Fig.2 shows  a synthesis of the ‘particles’ by combining large number of 

waves: 

 

Fig.2: Curve-plot of superimposition of  a very wide band of spectral components: 

sin(5*x)+sin(6*x)+sin(7*x)+sin(8*x)+sin(9*x)+sin(10*x)+sin(11*x)+sin(12*x)+

sin(13*x)+sin(14*x)+ sin(15*x) giving rise to localized pulses, which appear to 

us as ‘particles’. 
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Next, let the frequency of light considered by us is (1/T) where T is a period of 

the wave; and let us assume a simple situation in which only one photon is 

detected after every duration of T seconds as shown in fig.3 below: 

 

Fig.3: A train of ‘particles’ called ‘photons’ in time-domain (top); and its Fourier-

transform as a set of discrete frequencies (bottom). 

Finally, as the width of the pulses of fig.1 and 3 (top) increases with the 

expansion of the wave-front of light, its corresponding spectrum, the bell-shaped-

envelope shown in fig.1 and 3 (bottom), shrinks horizontally; implying shift of the 

whole spectrum towards zero frequency. Now let us go into the quantitative 

details: 

Let the increase in wavelength of light due to the horizontal-shrinking of the 

spectrum is, Δλ , wavelength of light at the source is λ0 , and wavelength after its 

increase at the distance D is λ : 

Let  Δλ =   λ0 D  /  K   ………………(1) 

Where K is a proportionality-constant, which can be determined experimentally, 

by comparing expression-1 with the experimentally-determined formula for the 

cosmological red-shift zc : 

Cosmological red-shift zc =   Δλ / λ0  =   H0 D  /  c  ………(2) 

That is, K = c /H0 = R0   Where H0 is Hubble’s constant, and R0 is known as 

‘radius of the universe’; whereas here it is just a proportionality-constant. 

Now, let us compare the cosmological-red-shift with the strengths of gravitational 

and electric forces: 
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Cosmological red-shift zc =   Δλ / λ0  =   H0 D / c = h H0 / (h c / D )  …..(3) 

Weinberg has found an interesting relation [8] 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 

i.e.  zc =   Δλ / λ0  =   H0 D / c  = h H0 / (h c / D )  

i.e. zc =   Δλ / λ0 = [G mp
2
 / ( h / mp c)] / [h c / D]     ……………….…(4) 

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 mp c

2
 / h c]  ………………..…(5)   

i.e. Cosmological-red-shift is proportional to the strength-ratio of gravitational 

and electric forces. And: 

H0 c  =  G mp
 
/
  
( h

2
 / mp

2
 c

2
)
 
   ………………………………………..(6) 

Conclusion:  

The logical arguments and derivations considered here lead us to a new insight 

into the true nature of the cosmological-red-shift, that what expands, beyond 

doubt, is the wave-front of light. Whether the universe expands is a matter of 

speculations and hypothesis. The derivation shows, that there is a striking 

proportionality between the ‘cosmological-red-shift’ and ‘the relative-strengths of 

gravitational and electric-forces’; leading to a new insight about the nature of 

gravity, that: The cosmological-red-shift-effect on the photons exchanged 

between the two particles may be the cause of ‘gravitational-interaction’ 

between them. The energy lost by the photons may be getting reflected back 

towards the source, due to continuous change of impedance of the spherical-

cavity within the wave-front. 

The General Relativistic description of gravity, that “Matter tells ‘space’ how to 

‘bend’; and ‘space’ tells ‘matter’ how to move” is very fine as a mathematical-

model; but this description remains isolated from rest of physics. Whereas the 

new propagation-property of light, proposed here, is coherent with wave nature of 

‘matter’ and light observed in quantum-mechanical-experiments; and it appears to 

be useful for understanding ‘gravity’ in terms of ‘waves’. Of course, in this 

preliminary note, we could only notice that the reduction in energy caused by the  
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cosmological-red-shift matches strikingly with the relative-strengths of 

gravitational and electric forces. 
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