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Beam Steering Control Based on Liquid Crystal Spatial Light Modulator
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Abstract Liquid crystal spatial light modulator (LCSLM) can realize beam steering by modulating wavefront tilt.
Compared with fast steering mirror (FSM), LCSLM is smaller. lighter and lower power consumptive in a non-
mechanical way. Thus, it can be applied as a beam steering control device in laser communication. The principle of
liquid crystal beam steering is introduced. A close-loop control experiment is designed based on LCSLM to realize
beam steering according to the modulation characteristic of LCSLM tested. The experimental results show that
LCSLM can suppress jitter effectively. The relative error is less than £ 1.75% . The influence of diffractive effect on
beam quality is analyzed, as well as the restriction of response time of liquid crystal, transmission delay and algorithm
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complexity on control bandwidth.
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Fig.1 (a) Voltage on LC molecule; (b) tilt of LC molecule
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Fig. 2 (a) Liquid crystal panel; (b) equivalent stepped glass device; (c¢) blazed grating
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Fig. 3 Diagram of the beam steering experiment
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Fig. 4 Result of the linearity test and coupling test. (a) 2z, -x value; (b) z,-y value
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0905005-3



# ot

5 SLIRSEH KA
ERGEHMAIEZIRS fiwn = Bsin(AN) B
JP NG SR . N 5 s (5 S R R N
Af,

fzﬁy (2)

ARG REHFR £, 10 Hz,

K 6 4 B = 20 pixel, A = 0. 01, B f=
0.0159 Hzi}, H 1A F5 2o 4300 pixel i i 8 sl
il S5 45 2R L G BE b 0 46 B O B R WS R
PET R GEAT AN ) 1 I BRI S . 400 i 5% 25
T 0. 35 pixel, AR 22 /N T £1. 75 % . 22 4 3
{5 S I AR AT 22 U0 S 30, 40 5% 2 2 Bl AT 3 1Y 18 An

T K.,
20
[}
2 0
: 20 @ \ /
= 20 40 60 80
-
304 ime /s
g
@ 269
153
b
234 1@
0 20 40 60 80
= 024 Time /s
%
&
B
(@
£
(5]
£
=
& 036 20 40 60 80

Time /s
&6 I Sl I ik 4
() 3l (b) w A bR (o) AR B2
Fig. 6 Result of the jitter suppression test.

(a) Disturbance; (b) z value curve; (c) relative error
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