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Adaptive vibration-resistant techniques in interferometry based on

single photodiode phase detecting”
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Abstract. Active vibration-resistant techniques in interferometer are applied to eliminate the
effects of environmental disturb, the mechano-electronic feedback method is one of the low-cost
way to fulfill these techniques. The detection of vibrational signal is the key part of this method,
in this case, a single photodiode is used to detect optical phase of the interference fields in order
to obtain the vibrational signal. The optoelectronic signal concerning with the vibration is digital-
ized and analyzed by DSP, then a feedback voltage is produced to PZT phase shifter which can
compensate the change of optical path difference due to vibration. The principles of each part of
this vibration-resistant system are described including the circuit design. Experimental results in-
dicate that this method is an effective way to control the vibration with amplitude-frequency prod-

uct less than 100 wave « Haz.
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Fig. 1 Experimental setup of vibration-resistant interferometer
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Fig. 2 Schematic of circuit
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Fig.3 Light intensity detecting circuit
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Fig. 5 Eleven frame interferograms of phase shifting

JoHL e T4 7 G0 LA i I B A% 7 e A PV Ay
A RMS @ 10 B an & 7 BrR. ol S = 9
FARAEMBERME HER . AAREFNRER.

B 6 7 Holk () MR (b) ) T3 8 493 1

Fig. 6 Comparison of vibration-resistant system working on (a)

and off (b)
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