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Polarization Properties of the Eigenmodes in the Four-Mode Differential
Laser Gyro with Perturbation Method

Zhao Hongchang Wang Zhiguo
(College of Opto-Electronic Science and Engineering, National University of Defense Technology ,
Changsha . Hunan 410073, China)

Abstract In order to obtain ideal circularly polarized laser in the four-mode differential laser gyro, the influence of
cavity parameters on polarization degree is analyzed with perturbation method. The perturbation matrix to the first
order approximation is derived. Not only anisotropies of cavity mirrors but also optical activity and linear
birefringence of quartz crystal are considered for planar four-mode differential laser gyro, while anisotropies and
nonplanar rotation angle of carity mirrors are considered for nonplanar four-mode differential laser gyro. The first
order perturbation solution of eigen-vector is obtained with perturbation method for eigen problem of matrix. The
variation of polarization degree as a function of anisotropies of cavity mirrors is discussed when the rotation angle of
the cavity is 90°. Expressions derived from perturbation method agree well with strict numerical solutions when
polarization degree is less than 0. 05. Polarization degrees of four-mode differential laser gyros as a function of
anisotropies of mirrors are different between palanar and nonplanar cavity. The results have certain instructive effect
for optimizing the cavity design of four-mode differential laser gyro.
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