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Influence of Small-Scale Self-Focusing of Pump Laser on Radial Smoothing Effect
Based on Dynamic Wavefront Control

Li Jianlong®, Weng Xiaofeng, Zhong Zheqiang, Zhang Bin™
College of Electronics and Information Engineering , Sichuan University, Chengdu, Sichuan 610064, China

Abstract Based on the nonlinear small-scale self-focusing effect of pump laser, the influences of optical Kerr
medium type, pump laser beam quality, and optical Kerr medium length on the beam smoothing effect are analyzed.
The research results show that in the radial smoothing scheme based on dynamic wavefront control, an excellent
beam smoothing effect is obtained with nitrobenzene instead of CS, as the optical Kerr medium when the pump laser
peak intensity is constant. In the practical applications, since the small-scale self-focusing effect of pump laser is
aggravated with the increase of pump laser peak intensity or optical Kerr medium length, it is necessary to select
suitable parameters of pump laser and optical Kerr medium for a good beam smoothing effect. Thus the influence of
small-scale self-focusing effect of pump laser can be avoided.
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Fig. 1 Radial smoothing scheme based on dynamic wavefront control
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Fig. 2 Influence of Kerr medium type on beam smoothing effect. (a) FOPAI curve; (b) contrast of focal spot versus

pump laser peak intensity; (c) phase cross sections of different optical Kerr media attached to main laser beam
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Fig. 3 Influence of pump beam quality on new radial beam smoothing effect. (a) Phase obtained by main laser under ideal

conditions; (b) phase obtained by main laser when pump laser has amplitude modulation and initial phase

distortion; (c¢) contrast of focal spot versus integration time under different pump beam qualities
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Fig. 4 Focal spot distributions and contrast under different optical Kerr medium lengths.
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