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Sinusoidal Phase Modulating Interferometry

Osami Sasakil and Toshio YAGIucHI

Department of Electronics, Faculty of Engineering, Niigata University,
2, Tkarashi, Niigata 950-21

This paper describes a sinusoidal phase modulating interferometry in which a reference light
is easily sinusoidal phase modulated by a sinusoidally vibrating mirror and the detected signal
is processed in a computer using fast Fourier transform. By this interferometry, movement
measurement and surface profile measurement are achieved with a high accuracy. In surface
profile measurement, it is clearly shown that the experimental accuracy of measurements per-
formed repeatedly is about 5A or 1/1,000 wavelength in rms value.
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Fig. 1 Sinusoidal phase modulating interfer-
ometer.
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Fig. 4 Sinusoidal movement obtained from

Fi(w) and Fa(w) of Fig. 3.
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Fig. 5 Movement produced by noise n(z) when
the speaker is at rest.
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Fig. 6 (b) Movement measured when the speaker
is drived by the sawtooth signal of (a).
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Fig. 7 Sinusoidal phase modulating interfer-
ometer for the surface profile measurement.
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Fig. 9 Change of phases 41 and & with time
in the surface profile measurement.
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Fig. 10 Change of phase &1—d: with time at
(a) N=512, (b) N=256, and (c) N=128.
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Fig. 12 Surface profile of sample I measured
with Talystep surface-profiling instrument.
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Fig. 13 (a) Tilt and aberration of the ref-
erence wavefront. (b) Measured surface profile
of sample II containing the tilt and aberration
of (a). (c) Surface profile obtained by subtract-
ing the tilt and aberration of (a) from the
roughness of (b).
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Fig. 14 Surface profile of sample I measured
a few minutes after the measurement for Fig.

13.
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Fig. 15 Surface profile of sample II measured
with Talystep surface-profiling instrument.
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