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Fig.1 Heterodyne vibration measurement and control system
for phase shifting interferometer
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Fig.2 Phase detecting of trigonal wave vibration from test
mirror mounted on a PZT actuator( CH1-X :50ms/div,
Y:1V/div. CH2-X :50ms/div, Y:500mV/div)
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Fig.3 The process of adaptive vibration controlling
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Abstract In temporal phase-shifting interferometer, the environmental micro-vibration can lead to wobble of fringe
pattern that usually results in erroneous surface measurements. In order to actively compensate the external
vibration, a heterodyne vibration measurement system is embedded into the interferometer firstty. The real-time
phase variation, owing to the relative vibration between reference and test wave-front, of two analog heterodyne
signals up to 40 MHz is directly measured by a one-chip RF/IF phase detector that simplified the commonly used
digital phase detecting method. With a DSP device and adaptive signal processing technique,the external vibration
is compensated by a PZT phase-shifter. Test results show this adaptive interferometer works well in the process of
external vibration no more than 100 waves - Hz, the vibration suppression factor is up to —39 dB.

Keywords  Phase-shifting interferometer; Environmental vibration; Heterodyne vibration measurement; Phase

detecting ; Adaptive vibration control
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