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Dynamical Laser Beams Steering with Phase-Only Spatial Light Modulator
LIU Bo-han, ZHANG Jian

(Institute of Ultra-Precision Optoelectronic Instrument Engineering » Harbin Institute
of Technology, Harbin, Heilongjiang 150001, China)

Abstract A non-mechanical beam steering system is proposed and designed to resolve the problem of approaching

the far-field diffractive pattern with laser beams. A beam steering method based on the phase only modulation with
a liquid crystal spatial light modulator (LCSLM) is studied and described to control the light beams programmably.

The Fourier iterative optimal algorithm is adopted to design the optimal phases approaching the expected far-field
diffractive pattern. The schematic diagram and the experimental set-up are given. Results show that the method can

generate 2-D spots arrays with the intensity error rate less than 8%. The response time of generating the dynamical
%I I — .

diffractive pattern is less than 100 ms. With the merits of lightness, precision and quick response, this scanning
system is of value in the fields of multi-object tracing, laser guiding and multi-object defense.
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Fig.1 Schematic diagram of system for phase design
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Fig. 2 Flow chart of G-S algorithm for phase retrieval
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Fig. 3 Results of phases retrieved by G-S
(a) expected pattern; (b) retrieved phases pattern;

(¢) image after the Fourier transformation of (b)
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1. laser
2. aperture

3,6 polarizator

4. beam splitter

5. SLM

7. lens(f=70 mm)
8.CCD

focal plane_
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Fig. 4 Experimental setup to beam steering

(a) schematic diagram of the setup; (b) image of the setup
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Fig. 5 Result of spot array

MER.
TER 5,8 LA i MIRRERSRE, TR 5 A
4 3 B2 B4 F- X9 {E

FE SC5E P i 22 BE R 5 BEAH X3 58 B i 22 5 1Y
3 B Y EAEL, B

| I—1T]|

7= ——

I

XE 5 R A GRESSES T E 6 iR, %

PR EREZE/NT 8% . ZHRTHAE RN,

BRFARBERERES, EPBANRHEN TS

1.08 7

1.06 1
% /

0o / AVFITA.

100 N/ /

0.98 /1% 4

0.96‘V'\i \ 1/ ¥

0.94 \
0.92

X 100%, W

]

L1

[
|1
e |

to the average

.
r—

[ &

Relative intensity error

1 3 5 7 9 11 13 15 17 19 21 23 25
Sequence of spots

Bl 6 B i A o 3 B i 22

Fig. 6 Relative intensity errors rates of the spots
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Fig. 7 Experimental result of continual image
(a) expected image; (b) far field diffractive pattern received

by CCD; (c) retrieval phases of Fig. (a)
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