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Study of the Novel Material of Holographically Polymer-dispersed
Liquid Crystal

ZHANG Bin LIU Yan-jun XING Zhong-jing XU Ke-shu
(Department of Optical Science and Engineering , FuDan University, Shanghai 200433)

Abstract A kind of novel material of holographically polymer-dispersed liquid crystal (HPDLC) is reported. The
hologram can be recorded due to the diameter of LC droplet, which is far shorter than light wavelength. Moreover, the
diffraction efficiency can be modulated by the application of electric field. In this paper, the theory of HPDLC formation is
analyzed in detail, the composition of the material and the way of preparation are given, and the diffraction efficiency and
the morphology observed by SEM are studied. The HPDLC is compared with traditional PDLC. This material has the

potential and broad application in the field of optical communication and information storing.

Key words polymer-dispersed liquid crystal, hologram, diffraction efficiency, morphology

1 531 W

KA Y KB & ( polymer-dispersed liquid
crystal, fij#k PDLC) 27EBEH MRSV E KNS
WAL, N F B R ERE WS EwE"Y . B
HiJ , B1AE5E PDLC & J8 it 2k i 1] 30 57t 42 S5 f) 5 7 2%
B YVREGR & (HPDLC) #1851 8 T AMTH4R K %
8, 98 PDLC F BB EBEN 2~5 pm, HX
FATRAFBC Ty , (359 A R T RS 0.1 ~0. 02 pm, i
ANFIEEAS e R 2 B A AT RE. PIRAE T
FO6ERE G HI VE WE VRS OV &, T AR
Koaosk. THRKLEHESY F Y ERE TR
At ) TP RSO /NL , SR JE T AL 5 R A AR 4
B, 0 A 1 68 /D 8 R B & . X B 7E

* EZ | RB2ERESE (60077003) BE Bh G ,

HPDLC [ P9I AR & W i X 5 & R A K&
14 J& 399 1 HE 5, JE B Bragg YeHlt. A n e 35 0,
HPDLC S A7 W A AR AL i, A 6 LA — A i
75 1) B S5 i e S B, Y SR R U L 3 S, i R
HIFEHITHE o, SREYIEEIT I 2, HIT
B, YEHIH 5% , AR R 2 I B AR 1433 W 1A, A6
AL E S, WE 1, XA R,
Toil JE AL R , SR 0FHIAE S R R4k, F AT AR B
AL, BT T E L YETT O%, v g e EEK
B TR BE AR B 28 B sh A5 U8 B 2% S5 28 1 o
Sutherland 4 A iz %} HPDLC #£47 7 958 .
H#l, E4ME F HPDLC £ T 7] F K19 4 B B4
ik BFRELEBSEMESEERY ., AT
HlVE A ARAR AL 2 B AT ST 2R — M AT 3% 60% ~80% ,
T ARGE Hy 90 % , MRS R K F R 0.3 % , 0 iz s ]



422 i bl

#

5. A29 ¥

25 pso Digilens 2 Rl IEZEBF 5L F & WA E 63 TF
Ko iMiEAHDH RLAEAXFEHERER

reference wave

object wave interference stripe

incidence

ITO glass

N

v
™ HPDLC

|~ polymer

)-4

.

C

[~ LC droplet

/
1 HPDLC JE ALK TAE 3
Fig.1 Formation and work theory of HPDLC
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Fig.2 Experimental setup of holographic record
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Table 1 Diffraction efficiency of different monomer
No. Diffraction efficiency/ %
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Table 2 DE with the P/S polarization
Polarization DE/ %
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Fig.3 Morphology of HPDLC
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Fig.5 Morphology of traditional PDLC
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