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Analysis of Optical-Axis Perturbation in Non-Planar
Ring Oscillator
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Abstract

Zhang Yan Liu Fang Ren Zhiyuan Zhu Jianqiang

(Joint Laboratory on High Power Laser and Physics, Shanghai Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, Shanghai 201800, China)

In order to analyze the self-consistence characteristics of optical-axis perturbation due to the
manufacturing error of monolithic crystal, mathematical model for the mirror tilt of the non-planar ring cavity has
been developed and optical-axis perturbation is discussed by utilizing the augmented ray matrix formulation. The
results show that. self-consistence of the optical-axis is not sensitive to distance deviation and it can be realized by

1

designing the input-output coupling mirror to be a curved surface. Static analysis indicates that the optical-axis is still

5l

—

self-consistent for the plane input-output coupling mirror when the angles of two symmetric totally reflective planes
satisfy the certain relationship. Besides. if the certain condition of the angles cannot be satisfied, steps to reduce the
deviation of coupling point position are considered from aspects of making manufacturing error symmetrical and
tolerance, offering a theoretical guide for the experiment.
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decreasing error. At last, dynamic analysis provides a much more reasonable method to explore the manufacturing
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Fig. 1 (a) Monolithic non-planar ring cavity; (b) four-equal-sided non-planar ring cavity
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