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Study about deflection wavefront measurement approach of
liquid-crystal grating phased array

ZHENG Chun-an' YANG Ruo+fu' LIU Yi* WU Jian'
( 1. School of Optoelectronic Information University of Electronic Science and Technology of China Chengdu 610054 China; 2.
School of Physical Electronics University of Electronic Science and Technology of China Chengdu 610054 China)

Abstract: In order to test deflection wavefront of liquid-erystal grating phased array a key component in phased array laser
radar and monitor and evaluate the quality of radar scanning beams a radial shearing interference measurement technology with
direction changing function was adopted and theoretical analysis and experimental verification about this method were carried out.

respectively. The difference of test results is les A /20 for peak—valley value and less than A /200 for root mean square

Test data were obtained with a 10mm x 10mm aierture deflection wavefront tester and a commercial WYKO interferometer
( RMS) value for the same plane optical element. Deflection wavefront of liquid-crystal grating phased array was measured. The
experimental results show that this method can measure deflection wavefront of the liquid-erystal grating phased array with high
precision.
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Fig. 6 Wavefront reconstruction comparison of deflection wavefront tester and WYKO interferometer
a—reference interferogram  b—distorted interferogram c—wavefront obtained by deflection wavefront tester

d—wavefront obtained by WYKO interferometer
e—difference between two wavefronts
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Table 1 ~ Test data comparison of deflection wavefront tester and WYKO in— He-Ne
terferometer i 7 4 6 .8
WYKO deflection 10 .
interferometer wavefront tester
x Y
PV value/A 0. 0340 0. 0253
RMS value /A 0. 0028 0. 0034 9. 6mm 9. 6mm °
PV value error/A 0. 0087
RMS value error/A 0. 0006 1 o
phase difference PV value/A 0. 0440 2,
phase difference RMS value/A 0. 0041 Table 2 Wavefront fluctuating data
grating period /pm RMS value/A PV value/A
3 20 0.2002 1.0721

30 0. 1755 0.7113
40 0. 1640 0. 6876

o 50 0. 1484 0. 6036
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a—grating period: 4 x 5pm; deflection angle: 1. 8°
d—grating period: 10 x 5wm; deflection angle: 0. 7°

Fig.7 Deflection wavefront of liquid-erystal gratings

b—grating period: 6 x 5um; deflection angle: 1.2°  c¢—grating period: 8 x 5um; deflection angle: 0. 9°
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