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Influence of helical twisting power on electro-optical properties
of normal-mode polymer-stabilized cholesteric texture
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(Academy of Photoelectric Technology, Hefei University of Technology ,
Hefei 230009, China)

Abstract: The influence of the helical twisting power (HTP) on the morphology and electro-optical properties
of normal-mode polymer-stabilized cholesteric texture (NB-PSCT) was investigated. In this study, PSCT was
prepared by the means of polymerization induced phase separation (PIPS). The three PSCTs were in same
pitch length by controlling the weight ratio of chiral dopants with different HTP, respectively. The investiga-
ted results suggested that as the value of HTP increases, the polymer networks become tighter, which leads
to the reduction of the threshold voltage and saturation voltage, and the increase of the field-off response time
and hysteresis width. It is attributed mainly to the stronger elastic force between the 1.C molecules and poly-
mer networks,

Key words: polymer-stabilized cholesteric texture; helical twisting power; electro-optic property;

morphology of polymer network

W #E H#8:2015-12-015 83T B 81 :2015-12-22.

EE TR HRKmHHAR LRI (863 11 (No. 2012AA011901) s 5 [ B2 3 4 (No. 61107014) ; BHE# 973 1
I i F £ 391 (No. 2012CB723406)
National High Technology Research and Development Program of China (No. 2012AA011901); National
Natural Science Foundation of China (No. 61107014); National Basic Research Program of China (No.
2012CB723406)

* 38 {5 Bk & A » E-mail: bozhilu@hfut. edu. cn



54 %

A A < R L b RO R SR G AR S O R BE B S 359

1 7]

uu\4

VT ARk, R A W Fe E IH B AW (Polymer-
Stabilized Cholesteric Texture, PSCT) 388 T K
MR RS TARRZES AR L PSCT 7 43
H RN PR, HOR PSCT O RA &
XoF LU BE o R A LA R R o 1 S AL TE DG H e
HO Iz N OGS AR OB TT G VR BB SR
BTN X5 AR S S 8 NG B S &
WAR G VAR S & R EIET RS
320 H BB PSCT. i 76 i HL I 3 i 73
EAHES S R A Y TE T IR ARSI AT
HMZ, Hl& 52 A PSCT 78 A I e 37 B, 05
AN TR A (P 4, Planar state) , M R4
Wy 00 2% 11 ki o AR T AR 0 0 23 1 0 1 1 B HE )
(H %, Homeotropic state), 7£ _ % 3L R {E
TR TR R 2 05 SR HES (FC 45, Fo-
cal Conic state) , Ibif PSCT & BLHL 41468, &
YR G E R 1 3 PSCT 9 )t A 1k
REN 1O g (L FL TS L 0 LS g 7 R[] 0138
A+ [R) IR 3R Wy 9 2% 1) g 4 B4 PSCT A G 25
B RARKF 420 R Al BRSO
5B I 1] LA K 55 v 3 4303 FNBOE S5 08 T LA S i)
RE WML RYTE AR DT 3k 31 B3 4% 1 196
HLPERE Y H g,

AR FEZR RSO AR o Bk S R A
Ve e IH B AR A L AT 99 4 1 R BB (SEMD
WLER TG W 25 I 30, F 58 T MR B9 HTP {5
XFE B PSCT & W) M4 I8 31 MOt v Pk fE 1Yy

A
2 % B

2.1 HRE&

EA I I I YA W N i1 I D I S |
(CB15, R811, R1011., YT 75 1 J8) » & & 1 20 14
(LCM., A D), 651 & K (BME, 4 5 4k i Tl #
Aot He—2 R A& gk D, il & B A A [H
BRHE (0.5 pm) MR SR TR & W0 . Tk 00 R0 b 1
HURR SR 1 fras, F ] CB15,R811 Al
R1011 B HTP{EA4 & 7.0 pm™ ,10. 0 pm™ il
29.8 pm', RAWAE 80 C FMMBETE 2 h )7,

W IR A Y A b T A 1) W . R B A0 TR
BWEANEE N 7 pm (0 RVATEE S A & O
FFmAAAb B B AE 80 TG FHLIE 1 h JFRH
ZER., EREWIEE D5 EER T, DL
5K 0.25 mW « em®* 19 UV B4H 2 h, REHTFE
FE S PR 3 0 A A 100 Hz 28 3 H . B 05 ()
N 80 V,

F 1 #I#% PSCT B+ RIEL Lk
Tab.1 Composition of the PSCT cells used in the study

Sample E7 LCM  Chiral dopant BME
A 100 4 42.04(CB15) 0.2
B 100 4 26. 13(R81D) 0.2
C 100 4 6. 68(R1011) 0.2
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Fig. 1 Chemical structure of chiral dopants and LCM
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Fig. 2 SEM of the polymer network structure with

different chiral dopants in the same pitch:

(a) CB15, (b) R811, (¢) R1011.
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Fig. 3 Electric-transmittance curves of the cells with

different chiral dopants
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Fig. 4  Dynamic response curves of the cells with

different chiral dopants
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Fig. 5 Threshold and saturation voltage of the cells
with different HTPs
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Fig. 6 Dynamic response time of the cells dependent

on the HTP
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Fig.7 Measured hysteresis width of the cells as a

function of the value of HTP
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Fig. 8 DSC curves of different mixtures
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