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Vibrating Mirror for Smoothing of High Power Laser Beam

ZHU Guang-zhi, ZHANG Yao-ning, ZOU Xue-fen, HOU Dong-lan
(State Key Laboratory of Laser Technology s Huazhong University of Science and Technology » Wuhan, Hubei 430074, China)

Abstract In order to acquire uniform and flatten Gaussian beam, a new resonator is designed. The beam intensity

distribution is modified to obtain greater temporal uniformity by reflector’s periodically vibrating. The theoretical

model of this beam shaping was built and analyze. Simulated and experimental results are presented that the high-

power CO, laser beam intensity distribution uniformization can be achieved using the new resonator. The novel

method avoided some shortcoming in high power CO, laser beam shaping and simplified the whole system,
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Fig. 1 Resonator with tilted reflectors geometry
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Fig. 2 Intensity patterns of the resonator with vibrating curved mirror
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Fig. 3 Profile view of the vibrating mirror
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1: bolt; 2: flange drawtube; 3: gland; 4: piezoelectric ceramic;

5: water valve; 6: rubber tube; 7: concave mirror; 8: mirror stand
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Fig. 4 Driving electric circuits for the

piezoelectric ceramics
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Fig. 5 Voltage shift of two piezoelectric

ceramics terminal
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Table 1 Experimental data
Current Voltage Un-vibrating Vibrating
/A /kV power /W power /W
1 1. 80 3.17 215 155
2 3.17 3. 96 844 755
3 3.75 4,24 1080 920
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Fig. 6 Beam spot contrast between unvibrated (a)

and vibrated (b) mirror
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