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Scale factor compensation technology of laser gyro with total reflection prism

HUANG Yueruihan', MA Jiajun', ZHANG Zipeng', LIU Jianning’, JIANG Junbiao’
(1. College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China; 2. School of
Mechanical and Precision Instrument Engineering, Xi'an University of Technology, Xi'an 710048, China;

3. Xi'an Institute of Modern Control Technology, Xi'an 710065, China)

Abstract: In view of the phenomenon that the scale factors of the laser gyro with total reflection prism changes
periodically with temperature, the influence of temperature changes on the ring laser area under the condition
of frequency stabilization was studied by matrix optical method. The relationship between the scale factors of
the laser gyro with total reflection prism and the frequency stabilization voltage was obtained, and it was
pointed out that the beam offset was the cause of the periodic change of scale factors with temperature.
According to the relationship between the scale factors and the frequency stabilization voltage, the scale factor
compensation model of the laser gyro with total reflection prism was established, and the nonlinearity of the
scale factors before and after compensation was compared through experiments. The results show that the
nonlinearity of the scale factors is increased by more than one order of magnitude by using the proposed model
to compensate the scale factors of the laser gyro with total reflection prism. The research has certain reference
value for improving the performance of laser gyro with total reflection prism.

Key words: laser optics; laser gyro; scale factors; beam offset; frequency stabilization; mode skip
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Fig. 1 Beam propagation path of prism resonator
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