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FROM THE FREQUENCY TRANSFORMATION OF
LIGHT TO THE DOPPLER EFFECT OF LIGHT

ZHOU Qiang ZHOU Mingdong LI Peng
(College of Electronic and Information Engineering, Shandong University of Science and Technology, Qingdao, Shandong 266590)

Abstract In the current physics textbooks, only one formula is given for the Doppler effect of
light in vacuum, however there is actually another one. In this paper, the two formulas are
derived based on the quantum and wave properties of light, and their consistency is analyzed.
Then finally the calculation and comparative analysis are made. The concept of frequency
transformation of light is used, and its transformation formulas can be derived from the
Lorentz transformation of the photon’s four-dimensional momentum. The Doppler effect of
light is essentially special case of the frequency transformation of light, just like the frequency
transformation has positive and inverse transformations, it also has two formulas too. Using
these two formulas to calculate the Doppler effect respectively, the degree of complexity is dif-
ferent but the results are the same.
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