32 5
2012 5 ACTA OPTICA SINICA

Vol. 32, No. 5
May, 2012

( . 116024)
(PMA) .
. (LCSLM)
5%, ’ 90 % . °
()436; ; A :ioi: 10. 3788/A1)8201232. 0514001

Laser Beam Shaping Based on Liquid-Crystal Spatial Light Modulator

Yu Xiaochen Hu Jiasheng Wang Lianbao

(School of Information and Communication Engineering, Dalian University of Technology .

Dalian , Liaoning 116024, China)

Abstract A hybrid algorithm based on the phase mixture algorithm (PMA) and profile-smoothing algorithm is used

for laser beam shaping, reducing mean square error and nonuniformity of output beam at the same time. Using the

phase-modulation characteristics of liquid-crystal spatial light modulator (LCSLLM) , an experimental optical system is

built up. The input Gaussian laser beam is shaped to flat top circular beam and rectangle beam respectively. The top

beam nonuniformity and mean square error of the output beams received by CCD are less than 5%, and the energy

concentration is higher than 90%. This mehod is proved to be a realtime, controllable and efficient laser beam

shaping method.

Key words optical design; beam shaping; liquid-crystal spatial light modulator; phase mixture algorithm-profile-

smoothing hybrid algorithm
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Fig. 1 Modulation characteristic curve of LC2002
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Fig. 2 Circular output beam. (a) Output beam using PMA algorithm; (b) output beam using profile-smoothing
algorithm; (c¢) output beam using hybrid algorithm
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Tabel 1 Evaluation index of algorithms with Table 2 Evaluation index of algorithms with
circular output beam rectangle output beam
Parameter ) e 7 Parameter 0 e 7
PMA algorithm /% 16.70 2.70  97.8 PMA algorithm /% 15.60 2,40  98.6
Profile smoothing algorithm /% 2.20  4.10 90.4 Profile smoothing algorithm /% 2.30  4.80 90.8
Hybrid algorithm /% 0.92 0.34 95.8 Hybrid algorithm /% 0.21 0.71 96.9
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Fig. 3 Recrangle output beam. (a) Output beam using PMA algorithm; (b) output beam using profile-smoothing

algorithm; (c¢) output beam using hybrid algorithm
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Fig. 4 Experimental setup for laser beam shaping
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Fig. 5 Input Gaussian beam in experiment. (a) Input beam received by CCD; (b) intensity distribution of the input beam
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Fig. 6 Circlular output beam in experiment. (a) Output beam received by CCD; (b) intensity distribution

(b)

Table 3 Results of laser beam shaping using LC2002

7 . (a) CCD 3 (b
Fig. 7 Rectangle output beam in experiment. (a) Output beam received by CCD; (b) intensity distribution

3 LC2002 . .

Energy conversion

Parameter o e 7

efficiency

Circular beam /%
Rectangle beam /% 4.3 4.6 90.4 92.2

2.8 2.3 92.8 94. 3
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