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Algorithm research of spatial light modulator for multi-beam

two-dimensional deflection
YANG Fei-yue, HUANG Zi-qiang” , PENG Yi-wei

(University of Electronic Science and Technology of China ,
Research Institute of Electronic Science and Technology , Chengdu 611731, China)

Abstract: A non mechanical beam steering system with light addressed liquid crystal spatial light mod-
ulator (LCSLM) is proposed and designed to resolve the problem of two-dimensional laser beam split-
ting and muti-beam deflection, which can control the direction and intensity of each beam separately
with only one LCSLM. The generation process and simulation of the phase template of multi-beam
programmable control is realized by G-S phase iterative algorithm. Firstly, the sub-aperture method is
used to generate the required phase distribution as the initial value. Then, the G-S phase iterative al-
gorithm is used to optimize the phase distribution, so that the phase distribution in each sub-aperture
is gradually extended to the entire phase template. An improved G-S phase iterative algorithm is pro-
posed. Finally, the inverse phase simulation of the calculated phase distribution is performed. The
simulation results show that the proposed multi-beam two-dimensional deflection algorithm can meet
the application needs, and the diffraction efficiency of multiple beams is enhanced and the root mean
square error of the beam is reduced.

Key words: G-S phase iterative algorithm; liquid crystal spatial light modulator; multiple beams steer-

ing; phase modulation
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Fig.9

deflection angles. (a) The deflection angle of
the beam is (0. 48°, 0.60°) and (— 0. 48",
—0.60%; (b) The deflection angle of the
beam is (1.2°,1.40°) and (—1.2°,—1.40°).
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Phase diagram of the two beams generated

by the G-S algorithm
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Root mean square error of double beams at

different deflection angles
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