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Analysis of Azobenzene Polymer Doped Liquid Crystal Grating
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Abstract: Azobenzene polymer and liquid crystal are mixed in certain ratio, then the mixture
is injected into cells. Nonlinearly photoinduced birefringence takes place when linearly pola-
rized ultraviolet is applied with the pattern photomask covering on the cells, which results in
the formation of azobenzene polymer doped liquid crystal grating. The samples are checked
by optical microscope and He-Ne laser. The results indicate the samples have clear grating
structure, and the diffraction efficiencies can be modulated by electric field. It is important

that the driving voltage of the sample is low enough to match the driving integrated circuit.

Key words: liquid crystal; azobenzene polymer; grating; electric-optical property

7l E

B i) PN O eI G R (N i i it 1 S N
AR OGS DG AR G B AL SRV 2 ST A
GHarizrni . RE HEMESOU 22
AR A B G ) A S S SRR R HL A AT
PEE L 7O RS, BRIz R A
4 B BEY 5 8O & (Holographic Polymer Dis-

i HE: 2010-01-29; 1&iTHH#A: 2010-03-11
EE£TEH: WK AREY¥I4S (No. 50703039)

persed Liquid Crystal, HPDLC) 7 A #il £ 7T 5%
JGH . TR A Y& R B LUK Bl e AR
MG TET 8 R AR A i A i AH DT JC 5 [R) ) 3R 5
Y55 WA R 5 B AN 8 4 BT SRR AR Y

1991 4F, L. Janossy % N il T 5 44 A
B3 T45 Z A Wb v 2 R B . S
B A G TR 50100 RA R YR oy 7
TECHE T Gk oy AT S W dn i . JLAF

VEF BT ORI QL977 =) 20, BRPTSE RGN L B 320 3R 5 W) 00 SO o 48 1 5 B4 B 22 7 T B F 5



690 W B

§25 %

Artem Petrossian 8 N7 & Y bt 3L 40 8
T R 1 SRR B 4T A S M6 3% b
N S AL R P 0 T T 1) A PV A S KR L T
RO PR B A8 A B A S 25 0 AT AR A . i
FH A 18 R e Y 21 4% 7 fIG, HES A R fE K
WIfeE . ARSCRR R X — I 4, R DL EUE 65 45
FACUE SRR S 22 76 W o & TR s BT
St R OEME AR S T OE R E M BN E
B BT 5T W B AR Ak 1 Yk o R EE AR
AN BR B HL Hs AT DAARAIG , PR e AR A% T — B 43 5
R AKX B He () AT IR AR o ] B S R
PEAT T O 3 T ZO6 M TE AL 3L .

2 % R

S8 v Bk A A W A TEB30A (n, =
1.533,An=0. 187, A K LTIy we v ml 44 2.5 g,
T AR R G TR 0.5 %0 B G BUE 64 1 4 T
MR AR SZES 4 80 0. 013 g, %G E A 6 5 4y T
AR R 0 B — i A RO R A e T A
¥, oy TE5FmE 1 iR, FIA UV-3101PC #Y
AN AT WA (B s | H A X 8 4 T 1 5 40
WSO GIEEATIN E A& 2 s, %48 T16 190 nm
1 320 nm b4 38 ZLW

EER ARG E8 5 AW A
ITO MR R & R & E R 7 pm, Q& 3 iy
N o AR AR i 55 A1 5 HR SR A o o JEG o A A 17 4%

fon—n,
=0

“0--0

B1 MEFERGWS X

Fig.1 Molecular formula of azobenzene polymer
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Fig. 2 UV-VIS absorption spectrum of azobenzene polymer

before irradiation
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Fig. 3 Fabrication of azobenzene polymer doped liquid crystal

birefringence grating
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Fig. 4  Images of azobenzene polymer doped liquid crystal

grating observed by polarizing microscope
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Fig. 5 Diffraction patterns of sample at different electric

field. (a) 05 (b) 5V; (¢) 10 V;(d) 20 V.
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Fig. 6  The 0th order transmission as a function of driving

voltage
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