W19 dE Holl jlﬁ 'L}z-' 'L}z: J:li Vol. 19, No.9
1999 49 /1 ACTA OPTICA SINICA September, 1999

3 T[] 98 ' 1 R FEL DGR PR O B 9 2
BEE i 3R BT R

(HTTT I 2EEAR G 2 A0 48 B 2 i s 30 %, Bt 310027)

B OFE CRH 4Xa PR 5T T T 06 00 MR R, B b B TR e A
e i R A D 2 o MR 1) B0 ot ) R S S R LR Bl S R T R, SRl T L ) 1)
B s 00— TR -z ) R A D B T 60 O A BRI 0 9 0 6 1) % 0 Al BRI R ) S A T
—SE AL G R AR, TNV O 8 RO I R kAT T R RN 4 #r

RER WAL, 4axX4FPREL, BRNRE, AR

T

VST IEAE P D % v 2 [ B0 ( LC) B 0 006 4 P 2 W e B T R A — A TR
X 125 1) S P AT B G HEA — RS T OCRIAESE, A R iE T R RO S R I
) =LA 5 2) § Rt B vE" s 3) 4 X4 FHEEEY . LG R AL RE A
T AR, Ja PR VE R TR NG B0, 3K — RO VAN A 2 1R A R IR
F L, 4 X4 HFEEH Berreman'™ 1565 I\ B A AR E U S, B IS Wohler 25 42 Hh H Peid
4 X 4 925 DL 3 ey v SR R RURG B o AH 3 A HE AU AS — BORF( Q0 75380 A & 1 v s sl e B A
WS IR 00 B, P IE AN 2047 B 20 #r, WA AL AT, AH T LU 4 X 4 F ik qbd

fﬁ__] 5T, Montgomery %™ © 1] 4 X4 FEFREHAE T

s o [T e A RS2 B B3R LIT)
SE Bis HerE

EH T3 FLE ) W Ah 10 B Bk 22, 1l Bk 4 X 4

z 7 R E S 0 A ST K5 0K, DRI 2 S0 AR

S0 VNN, AR T P 1O IR (LCL ) 1 A
P, T FER ] Merck 28 w2 P A Z1L.1-4788-000
Fig. 1 The schematic of liquid crystal light () EICHE o 0 Y IR (1) 55 R R0 s 8 DL 1) 10 3 D 3 A A

valve. a: rlf‘]r (-rml]ing. z—n‘. Tulmtrut-:*. ﬁ?ﬁﬁ%, K*’-’i—"\{kﬁﬂ% ﬁ}' fl@f!—i:f‘};{'fﬂﬂf‘yu . -_&:?[—F i\r .r:':l_
e ITo film. d: LC layer. e o hie e . . .

dielectric mirror, f: light rI}lm-king rlﬂ FF‘.IE—_‘%& |"|:T] fK n, lﬁ{t&ﬁﬁﬁ}f H{J ‘i’ﬁ.}”}( |"|:T] ° Lﬁﬁ% ’Ei
layer. g photoconductive film S SCHUAR G IR HOE W] G HUBE, WA AR RSB O

BEL I S22 A1 3 2 R e SRR ) L pk, I HLAE 1 F K 1)

W RS 301 1996-10-18: iz 30045 2 R H J01: 1998-07-10



9 M AT et T [ 8 o ' R P R o L YR Y £ B 4 2 b 1171

I EARE R 1 kHz WEAEZT 10 V A8 H L . 20 S B3 ORI, Inde 1o B ek
Koy BETEAE TR L, W2 B RAR T AL M e, AP X S ISR . — Rk D P
e UGB RO G RS S ANSOEA R, XA SR A EAS R WA, Dt b %,
Je AL T A . MEACMAENTE B, BT REM, L TR REE N, L ERE
Bl /In, AH RN 90 Sz BT s BT Yl I A e e I, R S R R S ) AT
T2 HEA o 33 B 88, 6 OUHT SR 2080 Aol — o 2 i e ' 488 b b ol D e o', 28 0 O 2 S 4 43 ok
i, PSR, NS 3] — I 15 5 N GO N 9 3 1 A%
SEAR, TH A B ) G ) R R R i s s S TR G R

2 HER T
VAR . W 2 BT, Wy PHEAT TN, 08 K 8 % o n, 6. @

PSR G OR DR R v N B BT R §*
n= sin Bcos W+ sin Bsin Y + cos Bk (1) -

FE 7K V-5 ) 0 ) 20 284 980 4 BT P [ 9 o b it o i 3
I, AR TR AR 1) 25 BE A 007 R AR AR AR Ak, 1 8 Al @4
Bz MR, 4 X 4 5 PRI IR O dt SR IEE 28 NS 1 R LS S 1k : : _ ,
HL RS U ] 2 e 2 18] 6 R IKME SRR P p . T p SHARAR R 2 1Y ////“%;;f

AT Ko AR 4X 4 FFRIRRIHE T n] 2 W 3CHRT 3] -
2.1 BEASFTRSAEARIFEITE

Wi RTIR, WAL R AR S R FEENRE, B Y
SRKIC p FEBE, A0 UE ST rPORE A BB RS A R AR N, FLRAL B W] 2 2% KL 5] o SEBRLE
Ja R R 9 )2 ZnS FI M gF. 28 AL, AMIN— )2 Si02 22, ZnS. M gF: GRS
9158 nm, Si0> BIIE2E LR T 216 nm, vHE AR AT A G RS EULE 1.

Table 1. Parameters of LCLV
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Table 2. Effects of pretilt angle (0) on the contrast ratio of LCLV

_ incident angle/( °)
pretilt angle/( %) 0 5 10 20
3 800 -1 700 -1 600 -1 751
300 -1 280 ~1 250 ~1 501
7 80 -1 751 75 -1 26 -1
10 201 18 1 17 -1 11 -1
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Fig. 10 Relative intensity of output light from LCLV verse voltage across the LC for different anchoring energy.
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Simulation of Electric-Optical Properties of
Hometropic Aligned Liquid Crystal Light Valves
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Abstract The electric-optical performance of a hometropic aligned liquid crystal
light valve (LCLV) as the function of light valve parameters and operating
conditions is simulated numerically. This simulation is based on the 4 X4 matrix
formalism which is the exact numerical solution of Maxwell's equation. The
effects of liquid crystal (LC) thickness, incident angle and the pretilt angle on
the electric-optical performance of LCLV are discussed. Based on the Oseen and
Frank’s continuum theory of nematic liquid crystal, and generalized torque
balance equation at the interfaces, the director configuration and the electric—
optical performance of a hometropic aligned liquid crystal light valve as the
function of light valve parameters and operating conditions are calculated. The
effects of anchoring strength of Nematic Liquid Crystal (NLC)-wall and the
pretilt angle on the director configuration and then the electric-optical
performance of LCLV are discussed.

Key words  liquid crystal light valve, 4 X 4 matrix method, anchoring
energy, electric-optical performance.



