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High-Accuracy Angular Displacement Measurement Using Sinusoidal
Phase-Modulating Fabry-Perot Interferometer
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Abstract: A sinusoidal phase-modulating Fabry-Perot interferometer is proposed. A CCD image
sensor is used for measuring the distance between the transmitted beams from the two faces of the
Fabry-Perot plate. From the distance, the initial angle of incidence is calculated. The sinusoidal
phase-modulating interferometry is used for improving the measurement accuracy. It is insensitive
to the external disturbance. Numerical calculation and experimental results make it clear that the

interferometer allows high-accuracy measurements of angular displacements. The sensitivity is of
the order of 1078 rad.
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Fig.1 SPM F-P interferometer for angular displacement

measurement
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Fig. 2 The F-P interferometer for angular displacement

measurement
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Fig. 5 (a) Computer-simulated noisy interference signal, (b) Amplitude distribution of a discrete Fourier transform of the

interference signal, (¢) Phase variation obtained from the interference signal, (d) Angular displacement obtained

from the interference signal
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Fig. 7 (a) Interference signal detected by the photodiode, (b) Measured result of object’s angular displacements
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