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Analysis of Modulation Frequency in Sinusoidal Phase Modulating
Interferometry for Displacement Measurement

LIU Ying-ming''?, WANG Xiang-zhao'
! Information Optics Laboratory, Shanghai Institute of Optics and
Fine Mechanics , The Chinese Academy of Sciences, Shanghai 201800, China
?Graduate School of the Chinese Academy of Sciences, Beijing 100039, China

Abstract The effect of modulation frequency on phase demodulation is analyzed in sinusoidal phase modulating
(SPM) interferometry for displacement measurement. A rule for selecting modulation frequency is presented. The
spectrum of interference signal is analyzed. It is found that when the displacement measurement range is narrow,
small modulation frequency can meet the phase demodulation need; when the displacement measurement range is
enlarged, modulation frequency has to be increased. Simulated data and experimental results indicate that with an

A/4 increase in amplitude of vibration to be measured, modulation frequency is required to increase to four times as

frequency of vibration to be measured, where A is the wavelength of light source.
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Fig. 4 Displacement obtained from simulated interference signals
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Table 1 Measurement results of peak-to-peak amplitudes at different m

m 40 38 36 34 32 30 26 24 20
Modulation frequency /kHz 32.0 30.4 28.8 27.2 25.6 24,0 20.8 19. 2 16.0
Peak-to-peak amplitude /pm 11.663 11.675 11.660 11.657 11.655 11.794 11,037 10.377 8.431
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