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Real-time detection method of laser beam defocusing amount based
on three spot sizes

Wang Yusu, Guo Jianzeng', Ren Xiaoming, Liu Xiankui, Zhao Haitao, Niu Zhifeng, Wang Zhenhua

(The 718th Research Institute of China Shipbuilding Industry Corporation, Handan 056027, China)

Abstract: In order to improve the beam quality of output beam in high power laser system, a method
to detect defocus by using three spot sizes was presented, the spot sizes at three positions in the axial
direction of the beam on the CCD detector was detected using the method, the defocusing amount of the
beam can be calculated by the size relationship among the spots, and then closed—loop correction was
performed according to the defocusing amount. In the experiment, the defocusing amount of the beam
was compensated by adjusting the shaping system, so that the defocusing amount of the beam was
corrected from (4.9+£0.2) mm to (0.3+0.1) mm. The experimental results show that the method is simple
in structure, and can measure strong laser convergence and divergence caused by various factors. The
study provides reliable criteria for defocusing compensation, and a method to solve the problem of beam
divergence caused by strong laser thermal effect.
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Fig.1 Fundamental mode Gaussian beam
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Fig.2 Experimental setup for beam splitting system

based on three spot sizes
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Fig.3 Three spots before beam correction
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