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Optical Doppler shift measurement using a rotating mirror
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V. DISCUSSION

The beat frequency difference between the Doppler shifted
light from a rotating mirror was observed for different rota-
tional frequencies. Very good results were obtained using
low-precision motors. Neither sophisticated optics nor elec-
tronics is needed. The main items required are a low-
powered laser, mirrors, optical elements, and a detector.

The techniques described in this paper provide a quantita-
tive demonstration of the Doppler effect with light and over-
come the usual problems caused by motional instabilities
associated with the moving mirror, because the frequency
shift depends on beam separation rather than radial position
or axial displacement.

The velocities of the moving mirror were up to 10 m/s,
which is more than an order of magnitude larger than in
previous work."™ This fact lets us use an optical beat fre-
quency up to 80 MHz in a 1 to 20 us pulse length. This
pulse can be used to perform other measurements including
the speed of light without needing extra special equipment
because the wavelength is expected to be from 4 to 15 m.
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