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Abstract: This letter proposes a possible new „propagation-property‟ of light; to understand 

some experimental-observations based on it. A point-source of light produces spherically-

expanding waves; and the light from natural-sources, like the stars, is generally circularly-

polarized. This circular-polarization is mathematically-expressed, as a preparation for further 

use. Then it is shown that a spherically-expanding-wave can be viewed as a plane-wave passing 

through a gate, of slit-width Δ d = 2  c t .  As the wave-front progresses, the equivalent-width of 

the gate-function goes on increasing. This is equivalent to multiplying in space-domain, a 

sinusoidal-wave with a gate-function of width Δ d = 2  c t ; and when we Fourier-transform it, 

we get a spectrum which goes on shifting toward lower-wave-number-side, as the wave-front 

expands. As a second alternative, the spherically-expanding-wave of light is viewed as an 

expanding-cavity-of-wave-guide. This attempt leads to an insight that it is the wave-front which 

expands, and not necessarily the „space‟! And the „cosmological-red-shift‟ may be simply due to 

this „propagation-property‟ of light. 
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Spherically-Expanding-Wave of Light Viewed as a Gated-Plane-Wave: 

We know that a point-source of light produces spherically-expanding waves; and the light from 

natural-sources, like the stars, is generally circularly-polarized. Moreover, light propagates as a 

„transverse-wave‟, so, the electric-field and magnetic-field find more and more surface to spread, 

as the wave-front expands. This expanding-surface is at right-angle to the direction-of-

propagation of the wave, so, it can be viewed as a plane-wave passing through a gate, as shown 

in fig.1 (a & b), below: 
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Fig.1: The wave-front of a spherically-expanding-wave-of-light (a) expressed as a plane-wave of 

width d = 2  c t 

 

 

The next figure-2 shows that: as the wave-front expands, it is equivalent to increasing the width 

of the „gate‟. 



 

Fig.2: As the wave-front of a spherically-expanding-wave progresses, the gate-width of the 

equivalent-plane-wave also goes on increasing.  



Now, first of all, let us look at the mathematical-expression for a circularly-polarized-wave: The 

electric-field of a circularly-polarized-wave is currently viewed as a sum of two waves, one of 

which is horizontally polarized, Ax and the other vertically-polarized, Ay. 

E (r, t) = Ax (r) cos (k z - ω t )  + Ay (r) sin ( k z – ω t )  ………..(1) 

It is currently believed, that Ax (r) and Ay (r) are just 1/r where r is radial-distance from the 

point-source. But, in the previous paragraph we discussed that a spherically-expanding-wave can 

be viewed as a plane-wave passing through a gate of width 2 π r. This gate-function can be 

Fourier-transformed into a wide band of waves, but let us concentrate on only the lowest 

spectral-component of the gate-function, and express it as: G cos (ωG t ) , where ωG  depends on 

radius of the spherical-wave. Since there are two orthogonal components of the electric-field, if 

sine-component-of-the-gate-function gets multiplied to horizontally-polarized-part, then its 

Hilbert-pair, cosine-component will get multiplied with the vertically-polarized-part. This is 

comparable with single-side-band-modulation, in which either upper-side-band, or lower-side-

band is produced. So, the frequency and wave-number of light measured by us can be the sum of 

two frequencies, (ω + ωG ) and (k + kG ). Taking only the ωG t -part, of the expression-1, and 

multiplying with respective components of the „gate-function: 

E (r, t) = Ax (r) cos (ω t )  sin (ωG t )  + Ay (r) sin (ω t)  cos (ωG t )   ………..(2) 

i.e.  E ( r , t ) =  A (r) sin (ω t + ωG t )  ……………………………………….(3) 

Therefore, as the wave-front expands, the frequency corresponding to the „width-of-the-gate‟ 

goes on reducing; and so we measure lesser and lesser frequency as the wave propagates in 

space. As the distance d from the source increases, the width of the „gate‟ increases; and the 

frequency corresponding to the „gate‟, ωG ,  goes on reducing with radial-distance. The measured 

frequency of light is the sum of two frequencies, (ω1 + ωG ). So, the measured wavelength, λ, of 

galactic-light is a sum (λ0+ Δλ ) in which Δλ is proportional to „luminosity-distance‟ D  as: 

 Δλ = ( some proportionality-constant) λ0 D  ……………………………….(4) 

This proportionality-constant is currently written as (1/ R0 ), and R0  is believed to be the „radius-

of-the-universe‟. If the new propagation-property of light, proposed here, experimentally found 

correct, then there may be no metric-expansion-of-space and no expansion of the universe. 

Rather, „gravity‟ may become understandable in terms of this new propagation-property-of-light! 

Spherically-Expanding-Wave of Light Viewed as an Expanding-Cavity-of-wave-guide: 

Lord Raleigh, in his 1897 paper, published in The Philosophical Magazine, titled: “On the 

passage of electric waves through tubes…” had first derived the expression: 

Group-velocity-of-EM-wave,  vG  =  c [ 1 – ( λ / 2 a )
2
 ]

1/2
   …………………..(5) 



Where a is radius of the tube. 

Albert Einstein, in his 1905 paper, published in Annals de Physique, titled: “On the 

electrodynamics of moving bodies”, he assumed vG as relative-velocity, and 2a as original-length 

of a body, and he got the same expression for „length-contraction‟. If we take 2 a  and  λ   as 

Compton-wavelengths of a particle, then we get the relativistic-expression for „mass-increase‟. 

[Michelson-Morley-Experiment was performed in 1887, and Lord Rayleigh‟s paper in 1897] 

Now, if we assume that velocity of a „photon‟ is „close-to-but-slightly-smaller-than-c‟, and 

visualize a as an „expanding-radius-of-the-spherically-expanding-wave‟, then we can expect the 

wavelength λ to increase with the increase of  a . After-all a „photon‟ is a „particle‟ carrying 

some energy, so its velocity can be slightly smaller than the velocity of electromagnetic-waves: 

Measured wavelength of the photon, λ = D [ 1 – ( vphoton / cvelocity of EM waves)
2
 ] 

1/2 
  ……….(6) 

Where, [ 1 – ( vphoton / cvelocity of EM waves)
2
 ] 

1/2 
 can be = 10

-40
 

Conclusion: 

We considered here the spherically-expanding-wave-front of light as a gated-plane-wave; or as 

an expanding-wave-guide-cavity. This view-point requires multiplication-in-time-domain of the 

presently-considered-wave, by a gate-function; leading to spectral-shift of light with distance. 

This attempt leads to a possibility that: what expands is just the wave-front of the spherically-

expanding-wave; and not necessarily the „space‟ or the „universe‟! Moreover, this new insight is 

likely to be useful for understanding „gravity‟, in terms of waves. 
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