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Abstract  The quantization of electromagnetic radiation 
can be interpreted based on the relativistic properties of light
waves given its constant velocity relative to bodies that are 
slower than them.
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1. Introduction
The theory of special relativity [1] shows how bodies that 

are moving have different frames of references relative to 
another body that has a different velocity. This also shows 
the unification of space and time as space-time and shows 
that it affects time as well as space. 

The theory of quantization of light [2] shows that light acts 
as particles, but given that in various experiments, they show 
wave properties as well i.e. diffraction, refraction, 
interference, etc. this lead to a conclusion that they have 
wave properties as well as particle properties, which gave a 
new paradigm of physics.

This theoretical hypothesis shows how the quantization of 
electromagnetic radiation can be explained by the relativistic 
properties of photons per se. this can lead to a new 
interpretation which we will conclude later in this paper.

This hypothetical explanation has already been challenged 
before [3], but their conclusion doesn’t contradict to any of 
the conclusions that are given to this paper.

2. The Interpretation
I started with a question concerning the wave-particle 

nature of photons. Given that they have constant velocity, we 
can assume that they would follow relativistic [1] properties 
e.g. time dilation, length contraction, etc. the latter concerns 
the part of our assumption where photon particles with 
constant velocity are quantized.

2.1. Mechanics 

We can use the Lorentz contraction to show that the 
electromagnetic wave’s structure is zero dimensional:

′ = 1 − 2/ 2
We can assume that since an electromagnetic wave 

travels at the speed of light;

′ = 1 − 2/ 2
′ = 0

Note: L’ would be equal to L since light doesn’t have a 
frame of reference where it would appear to be at rest, i.e. it 
would have zero dimensional structure at any relative 
frames of references.

This shows that Photons are contracted electromagnetic 
waves relative to the frame of reference slower than them.

This confirms to the theoretical observations in the 
standard model of photons being zero dimensional point 
particles. Given that, we can deduce that streams of photons 
as waves in a beam of light as a whole wave and individual 
photons can still act as particle or wave in various 
experiments, as they are concluded as quantized waves due 
to being contracted to infinitely small packets of 
wave-particles because of their velocity. 

We would say that the wavelengths (i.e. the energy due to 
its equivalence) wouldn’t change due to its constant 
velocity, therefore, constant relativistic energy. If the 
photon would have a different magnitude of energy, it will 
be constant due to its constant velocity. 

3. Conclusion

We have shown a new interpretation of the wave-particle 



model of a photon were it follows the relativistic laws of 
physics, they are concluded to be waves of electromagnetic 
radiation as originally concluded by Maxwell [4], but are 
quantized with zero dimensional structure as predicted by 
the standard model because of the contraction of their 
structure due to their velocity.
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