$24 % 4 W M5 2 &~ Vol. 24, No. 4
2009 4E 8 H Chinese Journal of Liquid Crystals and Displays Aug. ,2009
NEHS:1007-2780(2009)04-0487-06
LR\ A AP R S AL )
3 00 o I FB AR P ) 56 Mg
X KR, BN, R ALK, FHRL,EXEYY,E WY

(. P ERE R KERERE SIS WIFE S B ERE AR E, M K& 130033, E-mail: yglivjilin@yahoo. com. cn;
2. R E BB BEIE AR LR 100039)

O A 3 T A AN ] B B R BRI R T A R RS W 2 O A e L X ] A
S BT A AT IR SRR L BR XUBE F AL RAE EAT TS, DESRAS AR R R P
PRBE L 25 1 WP B 085 0 BT A 0 B A A AN R . ol S R AR A B DB IR L OB e A
A6 D WU it DX 3O o B RS /s B 8l WL T o 5 P 3 2 A o SR S R it XS o R
R AT RE 135 51 96 06 SRR AT S A0 B 8200, HL W o6 45 TR S0 44K 11 B {4 BURE 5% 1k 26 3% 5|
T 5700 KB R 8.3 V/ pernys Bl B VA R A5 A O g 2 5 36 S MR R S T R
AN VR DR A IR S TR T R . RO R A RO R B A B T R e e A 43 B B

A B LG

X # W 2RERGWHCKS MR ATATECR; B R

FESES: 0438.1;TN141.9

1 g El

4 BB E W) 47 BUK i (Holographic Polymer
Dispersed Liquid Crystal, HPDLC) A& — Fh#r
D IR U RYINicR 3 R G (UL i1 8 N N
—JE 1 L9 2 23 1R G o AR W SRORE T HOE B L A
FDEBCR &M 51 K A 23 8 (PIPS) L JE L & 9 X
VR i XSS 1 ] S0 HE ) 25 A 5 el T IR X R
B XTI A 2 L B AR T 3 A AR R O Ot
W& # = . S A T UR H B E
HEZ L 2R G 3 35 R A W B AT 5 &
FHVCHC » BV o =y, » WSG9 IR 2% 0 A0
LA EEE S . HPDLC # ] #9 J2& Bragg i1 4 Jit
B, B BTSRRI SRR IR = Bl iR
Ar B B9 REAR /N AT 20~ 100 nmy, BT L Wi
IFIRIAR S . El 9 4 1 B AF TE L DM AT F 3 9
TR 5 A I B — T AT S R T 3 T O A AL A 4
S e RGO AR R AR R E R IR
LR e R A 2 R AR A i R

VN

Il .

s BH: 2009-02-24; f&iTHHA: 2009-03-23

SERFRIRED: A

4§ HPDLC )z {8 47 2252 F AL 2 20
T B AT K Bl reL R R 4R v A 5 A5 3 W T A —
%501, HEIH HPDLC 5 {4 . £7 75 5 04 U 5%
AR FEAR G AE 43 B AN JEC A AL T AN T T 45 )
B, S BOEMAT S RCRAR (~50%) (3K 3l LR &
(~10 V/pm)" " Sl TSR . b T
FIRAE MR T LR AN VAT T R = i F
FE X 0 AR A B A P AE B ORE 0 0 3 AL 2 R T
Bf) Iy 2 ok AR A 5 D 40T 2R AR R | 3R T R R A
D5 A IO ok HE— 25 B HPDLC 6l
H AR 5 (EUJR: 6 T A R A X SR M A 43 i 2
FEAERZ W X — R H AT A R HGE . FE R
AWRFEI SE R 2 A SO R [l 1 B A b e} 25
PR T4 03R4 WO b 06 M 04 52 o) BE AT T BF
F A8 33 B (SEMD WLEE 17 G AR WA 43 2
gl Ay L 38 8 ST AR e 21 A8 6 % A (FTIR Bio-
Red FTS3000) 44l 7 1 s o 72 v (49 % S 1z 3l )
2 0 T A M B AT S R N BIK Bl H R AT T
I3 AT AT E .

HEEMB: HEAKE%H4S (No. 0736042, No. 60578035, No. 50703039)

* 1@ IHEL & A, E-mail; xuanli@ ciomp. ac. cn



488

i) ZN 524 &

HPDLC 1 i 5 A4 32 22 i ot s 4 1) 5]
AV A OG5 &R RN 51 & RV, 3L o SR b
BB LUE AR W 2 N DY S 5 RN 0 IR R
(DPHPA, Aldrich A"l $24) fH & 3 FHA
HORE BE Y PN R S R B I I N M R TR
(NPGDA , ldb 5t & 5 W AR AL TR A B2 A
PRAL) (AR R I N A R R (PDDAL b
SR TJT AR TR A RS ml SR A 2 RS
Wy F =8 R g (BPFEDA, Aldrich) , #f 5 4l
JEI N 97% LA b, ¥ DPHPA 5 NPGDA, DPHPA

(@)

i

H,C—O0O—C—CH=—CH, THZOH

5 PDDA.DPHPA 5 BPFEDA $i— & H il 1R &
DI 3 FlOF X H BB B A (4 3. 5) IR A K
AU SRR R (DI

F, = > $F,

KD F R B RIE A Y035 F aE 1

¢ FF; 4y AR AR § B A H R AR

R P INE 51 & 7 (RB) #1H 51 & 7] (NPG)

TRAMEHE 50 CREHE 24 hoBidEZ 5 407 A

A & TEB30A (n,=1.522 2,An=0. 170 3,

VEE S /N DI S O S R A

30% Ak EEEREE T 60 CREEFE 24 h, B 14 H
T AR b 2= S5

~

)

[aYa g avay

0]

H,C=—CH—C—O0—CH,—C—CH,—O—CH,—C—CH;—0—C—CH=—CH,

(¢}

(b) ﬁ

H;

H,C—O—C—CH=CH,

H,C=CH—C —O0CH,— C—CH,0— C— CH==CH,

CH;,

(0]

H— O —— CH,CH,0 ——CH,CH,0 ——C——CH==CH,

o
)

: :ﬂ—O—CHZCHzo —CH,CH,0 —ﬁ—CH:CHz
0

O

— CH2CH20 _CH2CH20 _C_CH—CHZ

o— CH2CH20_CH2CH20_T_CH=CH2

O

{1 DPHPA (a), NPGDA (b), PDDA (¢), BPFEDA () ByfL24 45 #4.
Chemical structures of monomers. (a)DPHPA; (b) NPGDA; (¢) PDDA;(d)BPFEDA.

Fig. 1
Wih R R 12

M T R TR o 6 e 1 T 3 L I A
P 1 2 18 3L Bl 0 AH O

B b bRHE A
i1 JLr Bl SR )5 U CE AR SR 6 b LR e

pm, T RSB

H &
HE &
H oA

RN

HH



%4l

XYM 26 - SR BERRES A 4 8 3R 5 ) 23 Bt e A ri D R 9 5 489

i s P S 532 nm i YAG 5 500G #s (MSL-1I
ALK TG H ARG R w7 il ot
IRHEATCM R & . SEE OB an & 2 Fros, i YAG
BOE RS R BHE K R 532 nm BUEOE L PS4y
R BS 43 O AR 55 0 O 7R AR R TP
BT 10k T TS0, Bl 257, it
&K 3.6 mW/em® , BEYGRY A 4 15 min,
b i
e R

A

A5

K2 Sces ik

Fig. 2 Experimental setup
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Fig. 4 Diffraction efficiency of HPDLC gratings
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Fig. 5 Electro-optical response curves of HPDLC gratings
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Fig. 6 Ene-conversions of HPDLCs during exposure
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Abstract

Holographic polymer dispersed liquid crystal is a kind of novel photoelectronomic information
functional device. In this study, effect of chemical structure of monomers on holographic polymer dis-
persed liquid crystal gratings was investigated from the morphology, the diffraction efficiency, the
electro-optical tunable performance and ene-conversions, respectively. The results showed that, the
chemical structure of monomers plays an important role in performance of H-PDLC gratings. A rigid
molecular structure forms a clear morphology, high diffraction efficiency and low threshold voltage
gratings than a flexible molecular structure. In addition, the rigidity ring increases interactions be-
tween molecules and restricts the motion between them, thus enhances the phase separation, electro-
optical characteristics and ene-conversions. On the other hand, with the rigid structure of monomer
material increase, making the volume of LC droplets become smaller, LC regional narrow, so the
drive voltage was increased, however, there is still a drop than flexible molecules. Therefore increa-
sing the rigid structure of monomer reasonably can improve the phase separation and electro-optical

properties of HPDLC gratings.

Key words: holographic polymer dispersed liquid crystal; phase separation; diffraction efficiency;

double bond conversion rate
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