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Measurement of the Speed of Light by Optical Beat Method
Pengkai Zheng ,

Department of Physics, Anhui Normal University, Anhui 241000, China
Abstract: The speed of light is a fundamental constant in electromagnetism and relativity, and it is also the basis for the
definition of the unit of length in the SI system. Traditional methods for measuring the speed of light usually require a long optical
path or sophisticated timing systems, which are difficult to implement in ordinary teaching laboratories. In this experiment, the optical
beat method is adopted. A He-Ne laser beam passes through an acousto-optic modulator driven at a radio frequency so that several
diffraction components with slightly different optical frequencies are produced. Two coherent beams with a small frequency difference
interfere and form an optical beat wave in space. The beat light is split into a near path and a folded far path by optical elements. A
photodiode converts the optical beat into electrical signals, and the phase difference between the two beat signals is observed on an
oscilloscope. By adjusting the optical path of the far beam, the phase difference is set to 27, which corresponds to one beat wavelength.
From the measured optical path difference L and the driving frequency F, the speed of light is obtained as ¢ = 2F' L. The measured
value agrees with the recommended value 3.00 x 10% m/s within the experimental uncertainty, which demonstrates that the optical beat
method is feasible and valuable for compact and accurate measurements of the speed of light in teaching experiments. The main error

sources, such as optical path measurement, frequency stability and optical alignment, are discussed.
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