B3TE W RS RTZIN Vol.37 No.8
2022 4F 8 H Chinese Journal of Liquid Crystals and Displays Aug. 2022

XEHS:1007-2780(2022)08-1095-09

fMREM ARG ENREMRERERMN
M) R 5 4 B 5% M

FoE AR REHE S, BAT L AR 4 B R AT
EHFREAF BEREELETFERKAFARAFN, kEiEAF-HZRE
EREIAFHUAMBEEHERERRKASERE, ) K M, 510006;
ﬁﬁﬁﬁxmk"‘”“%%#ﬁ%%%@?ﬁ& Ve AR FREREAFRAN,
FRELEREMBERAELALEE, )& M, 510006

FEEE Y 3R S W E R A 0 O L R R A R S8 A R R BB Y SE TR o MORLIY BB R R R E VR A
PR BE B S B, DR AR SO A B 1 0001k TR0 A 6 e 9 A v 2% 1o S5 A R XU B 0 7 A 2 X 2R B ) A A R A
P v 7 R P ) R A A, O 4 ER 6k A R R 2 B AR SCOR T SE g AN ECRH A A RO AT S O vk BB T R A R
(7] 2 B0 B YR Bk o B 2R 5 0 R R R A L BT ST A3 AT A A T e T X e RO B R RE R S o 9K O 2l B
BEALL, BIF TS B T8 A R A LT S5 3 60 5 P O P RO PR S IR o e 3 e S 4 D A R A £ o BT A Y e £
WS EC WHTEA R AR A WL 2% 1) S PR O, W 20 T B2 50 Bl v 37 T 3l 3 A 1 B Dl W R Bt il B Gy o 7 R
JE R G WA E 25 XU S R OLR 2 ORI XU B 2 8O n=1. 49 on,=1. 593 W, TN Bl AL % R . X
— WIF ST 45 BT g B W AR WA s R RE R DA B A ) R AR L B IB 4R T

X 8 HREHBTRBELFRGT; AR LR

FESES:TNI4L. 9 XEFRIRAEE: A doi:10. 37188/CILCD. 2022-0124

Wrfs B 8 :2022-04-14; 11T B #1 : 2022-05-12.

EEWE : W& E AT AR (No. 2020YFE0100200) 5 7 R4 H 48 42 2 4 (No. 2020A151501715) 5 7 M i B} 42
741 (No. 2019050001) 3 I~ 7 4 4 331 "% 81135 €11 M 1 BA (No. 2019BT02C241) s # & i KIL2£ %
FEH A B\ % 150 730 H 7R 3 32 7 (No. IRT _17R40) 5 B K 4% (a6 B F [ BRI A BF 78 b, 808 HO6 (S
BEPREERA SRS, ARELEBMES HORE IR %0 H (No. 2017B030301007) 5 K “ 11173
% (No. D16009)
Supported by National Key R&.D Program of China (No. 2020YFE0100200) ; Natural Science Foundation
of Guangdong Province, (No. 2020A151501715) ; Science and Technology Program of Guangzhou
(No. 2019050001) ; Program for Guangdong Innovative and Enterpreneurial Teams (No. 2019BT02C241) ;
Program for Changjiang Scholars and Innovative Research Teams in Universities (No. IRT _17R40) ; Na-
tional Center for International Research on Green Optoelectronics, International Laboratory of Optical Infor-
mation Technologie (LOIT), Guangdong Provincial Key Laboratory of Optical Information Materials and
Technology (No. 2017B030301007); “111” Project of China (No. D16009)

il {5 B R A, E-mail : yuandong@scnu. edu. cn



1096 W5 Bos 55 37 %

Effect of photoelectric parameters of negative liquid crystal on
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Abstract: The photoelectric response characteristics of polymer-stabilized liquid crystal (PSLC) devices
have not yet fully met the practical needs of smart windows. The characteristics of the liquid crystal material
itself are fundamental to determine the photoelectric properties of the liquid crystal device. Therefore, in
this paper, the influences of dielectric anisotropy and birefringence of negative liquid crystal materials on
the photoelectric response characteristics of PSLLC devices are studied, and the corresponding optimal
parameters are given. This work adopts the research method of combining experiment and simulation.
Firstly, the negative liquid crystal materials with different parameters are selected to prepare PSLC devices,
and the effect of dielectric anisotropy on photoelectric properties of the devices are studied and analyzed. Then,
the effect of birefringence of negative liquid crystal material on photoelectric effect of PSL.C is studied by
simulation. Finally, the optimal negative liquid crystal parameters are obtained through comprehensive analysis
of experimental and simulation results. The results show that the photoelectric performance of PSLL.C device
is better when the dielectric anisotropy 1s larger, this is because the liquid crystal molecules can be driven
more easily by the electric field. In the case of fixed polymer stabilized network birefringence, when the
=1.49, n,

results can provide theoretical guidance for the performance optimization and industrialization of PSL.C

birefringence of the negative liquid crystal is 7, =1.593, the optimal haze is obtained. These

devices.

Key words: polymer stabilized liquid crystal; smart windows; negative liquid crystals; photoelectric effect
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Tab.2 Proportion of material required for the experiment

- py— R i 3 T EIFHEE Al EEITEE FAT 51 B
(An) P ERG,) RGO wE(Ae) AHEEH(e) HEEH()
S1  HNG30400-200  0.149 1.484 1.633 —8.3 12.9 4.6
S2  HNG60700-200 0.15 1.49 1.64 —5 9 4
S3  HNG708200-100  0.078 1.475 1.553 —2.3 5.3
S4  HNG741200-000  0.075 1.474 1.549 —8.9 13.8 4.9
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Fig. 2 Experimental setup of transmittance and response
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Fig. 3 Photoelectric characteristic curves of different nega-

tive liquid crystals. (a) V-T curves; (b) -V curves.
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