§26 % 512 G R TR Vol. 26 No. 12
2018 4F 12 H Optics and Precision Engineering Dec. 2018

NXERES 1004-924X(2018)12-2894-08

ReEtEEEIERR DM RELEARERE

FRRLEERY KSR, E !
(LKAEEIA¥ BFEREIEFK. F/4 K& 130022;
LHERBREFT TR THAK, T 7K 315103)

TEE T A M AR 5 55 T 18 1 45 1 45 3R 3 R 22 ) 9 96 2R AR VL A S R R T AR G B — AR R TR
P g/ IN T30 22 43 35 AR AR Wb A 1] 5% 2 (8] 43 A 00 D7 0k o 32 VR R RV AR R B4 B OG ARE P LA (L R S T R 4 1] R
Sy AR R G A, 38 5 R 2 M dee /s o 1k HE R AE IR Bl B 3 B VR BT VR 1) 2% B4 2 (] 43 A 1 0 LA B et e bR A e L A
73 3R 5 3R By B, e 22 ] A o7 98 T A T, i S A S 5 A T B B VR R A R R IR Bl R SE X IR 3
FEHHE 1] A . R R IR B R SR R LS K L O SR AR R S AR A I AR T LR 1 AN AU T
B, MHEEME WSS FRELGEERGEATHEh SR, B> THAMRE, FREVH. EFRENXIERERN
10X 107 i, AR [A] o R T A ARG AT 34 (6 R 0. 33 s ZEBRSN RN 5 V IS0 T 388 1k 55 25 4 AR HL , WA 43 7 1
RHAM A RZEREERE T 0.09 rad,

X B WiRGMEE AR EARRD ZRE O L LR B

R E S ES:0753. 2 XHERERIRES A doi:10. 3788/OPE. 20182612, 2894

Solution of liquid crystal phased array director and its beam deflection
NIU Qi-feng', WANG Chun-yang'” ,ZHANG Guang-ping®, SHI Hong-wei'

(School of Electronic and Information Engineering,
Changchun University of Science and Technology, Changchun 130022, China;
2. China Academy of Ordnance Sciences Ningbo Branch, Ningbo 315103, China)

% Corresponding author, E-mail: wangchunyangl9 @cust. edu. cn

Abstract: To analyze the relationship between the spatial light modulation characteristics of a liquid
crystal phased array and the driving voltage using the liquid crystal continuous elastic deformation the-
ory, in this paper, a method for solving the spatial distribution of a differential iteration liquid crystal
director was proposed based on nonlinear least squares. Based on the electro-optical properties of the
liquid crystal material, the distribution of the liquid crystal director at the threshold voltage was used
as the initial value. For the direct calculation of the component of the potential shift vector along the Z
axis with the driving voltage, the director space distribution of the liquid crystal was deduced under
the action of an applied electric field. The phase modulation characteristic curve of the liquid crystal phase
delay versus the applied voltage in the steady state was plotted. Finally, the theory was verified experimental-
ly. Far-field beam pointing deflection control was achieved by controlling the driving voltage of the liquid crys-

tal phased array. Using the driving voltage to directly solve the electric displacement vector, the initial value
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of the coupling between the director and potential shift was provided. This not only simplified the calculation
but also accords with the motion process of the liquid crystal molecule under the action of the actual electric
field as well as reduced the model error. The simulation results show that when the system error is
1.0X10 ®, the mean time of iteration is 0. 33 s under different voltages. When the driving voltage is 5 V, the
angular error precision of the tilt angle of the liquid crystal molecules is improved by 0. 09 rad compared to
that achieved with the direct difference iteration method.
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Fig. 1 Structure of liquid crystal phased array
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