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Influence of Acceleration on the Error of Laser
Dual-Frequency Interferometer

ZHANG Zhi-ping, CHENG Zhao-gu, QIN Zhao-yu, ZHU Jian-giang
(Shanghai Institute o f Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract In order to reduce the dual-frequency interferometer measuring error induced by acceleration of measured
object, a theoretical model of the interferometry measuring error was put forward by considering second-order
Doppler frequency shift. The simulated results show that when muzzle velocity is zero the cumulative error induced
by acceleration of 0. 6g can be up to 2.5 nm in 0. 4 s, which is not negligible in nanometer measurement. Moreover,

when muzzle velocity is not zero, the acceleration motion may result in more error and deceleration motion may
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result in less error. At last, experiments were done to validate the model.
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Fig. 1 Schematic diagram of the

laser dual-frequency interferometer
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Fig. 2 Simulated curves of error in

0.4

different accelerations
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Fig. 3 Simulated curves in different accelerated motions

from 0 mm/s accelerating to 2000 mm/s
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Fig. 4 Sketch map of experimental equipment
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Fig. 5 Experimental results of error induced

by accelerations
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