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Research on Two-channel Cavity Adjustment
Technique for Orthogonal Triaxial Ring Laser Gyro

YANG Shi-jie, WANG Shi-lin, QIU Hong-bo

(Beijing Institute of Automatic Control Equipment, Beijing 100074, China)

Abstract: The reuse of mirrors reduces the volume of the orthogonal triaxial ring laser gyro, but
also increases the difficulty of its cavity adjustment. The traditional cavity adjustment technique
follows the cavity adjustment mode of single-axis ring laser gyro to adjust the cavity of the orthog-
onal triaxial ring laser gyro, which is complicated and time-consuming. To solve this problem,
combined with the structural characteristics of the orthogonal triaxial ring laser gyro, the reasons
for the poor effect of the traditional technique are analyzed, and a two-channel cavity adjustment
technique is proposed. Finally, an experimental prototype is built, and comparative cavity adjust-
ment experiments of the two techniques are conducted. The results show that under the same mis-
alignment error requirements, the two-channel cavity adjustment technique can reduce the time
consumption of orthogonal triaxial ring laser gyro cavity adjustment by about 70%j.
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Fig. 1 Structure diagram of orthogonal triaxial ring laser gyro
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Fig. 2 Schematic diagram of three channels
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Fig. 3 Coordinate system for analyzing beam path
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Fig. 4 Schematic diagram of traditional cavity loss

measuring instrument
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Fig. 5 Flow chart of traditional cavity adjustment process
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Fig. 6 Schematic diagram of two-channel cavity

loss measuring instrument
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Fig. 7 Flow chart of simplified cavity adjustment process
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Fig. 8 Image of laser spot and aperture
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Fig. 9 Cavity ring-down signal waveform
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Tab.1 Comparison of the two cavity adjustment techniques
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