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Abstract

This work examines the behavior of photons in optical fiber materials that are not affected
by nonlinear polarization. Maxwell’s equation, the wave equation was obtained and the solution
was obtained. Then considered the Fourier transformation then compare its solution with the Klein-
Gordon equation under the assumption that the photons are homogeneous in all directions and
isotropy in a time-independent form. Relation between mass-frequency and wave number was ob-
tained when using the mass-energy equation according to the special theory of relativity to form the
equation. As a result, the electric field generated in the optical fiber behaves like a self-contained
particle and is highly systematic that the wave-amplitude superposition principle can be applied.
They also found that the particles, when considered quantum regime then reduced the quantum

numbers as zero, were consistent with the Standard Model of particle physics.

Keywords : Photon, Wave equation, Fourier transformation, Optical fiber, Klein-Gordon equation
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