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Abstract

Photon is a gauge particle which has mass, energy and momentum. It has very high research value.
Starting from the special theory of relativity, the relationship between mass and velocity, the rela-
tionship between mass and energy and the light quantum hypothesis of Einstein, this paper ana-
lyzes the concept of photons and the nature of the photon quality, and then finds that the rest mass
of photons is zero while the movement quality is non-zero and the nature of the photon quality is
the electromagnetic mass movement quality. In addition, this paper also gives two kinds of repre-
sentation of photon energy and momentum in the vacuum and analyzes the difference and rela-
tionship between these two kinds of representation. Finally, this paper uses a new analysis me-
thod from the perspective of relationship between energy and momentum to discuss the changes
of mass, momentum and energy when photons move from vacuum to the transparent medium,
which makes it more comprehensive to discuss the quality of photons.
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Table 1. Representative testing results and methods of photon rest mass experiments
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