CELECHE AR GRS RN Vol32 No.l
2017 4E 1 A Chinese Journal of Liquid Crystals and Displays Jan. 2017

XEHES:1007-2780(2017)01-0007-06

M 1/4 KR ERN R R EFRIERE
BHENBESH

A R R ET R

(LETHEAF LEGEFR, T &# 611731;
2ETFHRUAE EFTHFRAFER, LI & 610054)

FEE O 1 REE T AT b SIS VR O A AR S B R RS AR G A R R AT VR B A e, A SR X B I 3 2 — D R iR i
RS R AT IR O ARG I IE . 0 HAE SRR % IR 25 /N T 0.08°, SR AR o = 4 22 — U X HL HEAT 56 IF , 5%
s RERUIFHEERE/NT 0.3%, B, B0 WO AH 42 B I 452 008 0.5 AH 48 RS BB 2R, 8 L 0 =22 — 33 v 1y
DN SR0RG B N T RS B RE 6% ik RS A DN RS K,

x 8/ ARG EAABEN M Zer TR, w e — 0k Rk

RESES 0734 XHkARIZAD : A doi:10.3788/YJYXS20173201.0007

Precision analysis on the phase delay
measurement method of Fourier

quarter-wave-plate on liquid crystal optical phased array
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Abstract: With the purpose of highly precise measuring the phase delay distribution of liquid crystal
optical phased array, the accuracy and precision of the measuring method of Fourier Quarter-Plate are
both analyzed theoretically and evaluated experimentally. Numerical simulations indicate that the error
of this method is smaller than 0.3° when we assumed a couple of ordinary parameters on the system. A
practical experiment on a standard half wave plate is also accomplished showing that the accuracy is

smaller than 0.3° and the repeat precision is also smaller than 0.3° . Simulations and experiments show
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a good agreement with each other so that a demonstration Fourier Quarter-Plate method can meet the

requirement on phase delay measurement better than 0.5° on liquid crystal optical phased array.

Key words: liquid crystal phase delay; phase delay measurement; Fourier transformation; method of

quarter plate

un\a

1 7]

B 5 9O B R (1 P & R LU Ot 25 A
P (LC-OPA) AR B WOL B AR L E
RS E D A R R N U )
ZOFH B YA TRMER M EZ
= RIS R AR AT R R
AR RO L 4% 5 B O 4 B Rk
PEIE R FEBOG AR DG Bk 8OE 6 B AL
S AEYE S AR E T 2O LA B
VRIS L B B AR B4 25 [8) 43 A 5 A B 4 pe
SE VL RE 5 I ) A S AR LR RS B LI R P
BRI, I, X A A R BE A
FE— A 257 06 F& HEAT RS B I R — AR R
L 5T R, AT RE S A R AR R T
— B Btk R H 2N &K
J62F A AR R RS A Y Iy R A A
TN AH i RN VR R A Ak AR L (1
S 3K S 8y 2k &R X ¥ AT 1Y BT 2 A G
A T W A X 2 g B R I ) R
PF . R A R G R A D kAT D 4
(S -k s [ 8] S 28 B A E AT A AR I, AR 43
PR B, O A DU AR AR B 28 F 3 pm R
e A9 EL A A P B e A% 0] B 45 A 52 i L 0 R ORG f
JE A REHE— 20 Wi, A RO B O Rk
DL TR Ay BE 2R A BT L R R TR
EF'?'ﬁ%%%H‘TﬂJ/j_‘ZﬁTf/’iﬁ AR A I
FLRG I 25 A T ¥ 45 8052w, T G 2% U i 3K A5
W AR B g — Mﬁxﬁﬂﬂu Oy A DL .
T, AR 2 H Yl B ek gy 2 — O R kR
% fife e I ) R R 3R AR SR Ay 2 —
W B 2 R e AR A B A 4R T
B ARG 43 0 3R B L AS A RE 8 S B R
F sl it [ B3 R R A R A R A BE A i
P14 B 3 U B3 0 VR AR B A A A R T
AR SCHE TR I, DB S AR 58 A 2 T
F 5812 B A I 0RS .

2.1 REpkBEE5RNEE

(LN I et A RPN U B 2 S W L

— PR B 1 TR, RECR AR
6 IR — B FH X 7 98 1 B 3 S 0 AR O &
o R i 4 SO R e RO L Bl S MK R 1
e PF U o 22—k e U oy 2 — R Otk I7
i) R R i 4 (14 A i 757 7] — 50 ol A T e L 5 0
VR s 1 G Al R R ) Oe b D 1) 52 3457,
Wt i PO 22 2 K Ml A5 A S DT R AR I A L O R 2
W 3 A O B e BB 1 S

e AP, B vagefy | Kl EThEIF

|m@mmw$|

F1 1/4 ¥Rk ARG

Fig.1 Block diagram of Fourier quarter-plate meas-
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Tab.1l Numerical simulation on the method of Fourier Quarter-Plate(Different Laser Power Errors)

Phase delay/ (") Amplitude Power error Obtained result on phase delay/(°)  Error on phase delay
25 1 1/20 24.94 0.06
55 1 1/20 54.91 0.09
85 1 1/20 84.93 0.07
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Phase delay/ (") Amplitude Power error Obtained result on phase delay/(") Error on phase delay

115 1 1/20 114.91 0.09

155 1 1/20 154.92 0.08

25 1 1/5 24.79 0.21

55 1 1/5 55.15 0.15

85 1 1/5 84.72 0.28

115 1 1/5 115.21 0.21

155 1 1/5 155.28 0.28
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Tab.2 Numerical simulation on the method of Fourier Quarter-Plate (Different Rotator step)

BB e /) B/ ri ERAE ARG/ ) R
25 9 1/5 26.31 1.31
77 9 1/5 77.27 0.27
108 9 1/5 109.16 1.16
276 9 1/5 276.45 0.45
302 9 1/5 302.77 0.77
25 3 1/5 25.23 0.23
77 3 1/5 77.46 0.46
108 3 1/5 108.56 0.56
276 3 1/5 276.82 0.82
302 3 1/5 303.01 1.01
25 1 1/5 25.29 0.29
77 1 1/5 77.23 0.23
108 1 1/5 108.37 0.37
276 1 1/5 276.16 0.16
302 1 1/5 302.15 0.15
25 1 1/5 25.02 0.02
77 1 1/5 76.97 0.13
108 1 1/5 108.01 0.08
276 1 1/5 276.01 0.07
302 1 1/5 301.97 0.10
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Fig.2  Detected laser power on the standard half
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