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Polymer-stabilized blue phase liquid crystal of
large Kerr constant based on multiple dopants
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Abstract: Polymer-stabilized blue phase liquid crystal (PSBPLC) shows great potential application in
displays and photonic devices due to its properties of submillisecond response time, optical isotropic
status, and alignment free. A multi-dopant material system for polymer-stabilized blue phase liquid
crystal is proposed. The driving capacity of PS-BPLC can be improved by doping N-vinylpyrrollidone
(NVP) and polyaniline functionalized graphene (G-PANI). With the dopant optimization, the Kerr
constant of PS-BPLC is increased by 68%, and the response time, hysteresis and residual birefrin-
gence have no degradation.
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Tab.1 PS-BPLC precursors with different concentration
of NVP
Precursor A B C D

BPH006/ % 88. 48 88. 48 88.48 88. 48

R5011/% 2.99 2.99 2.99 2.99
RM257/ % 3.99 3.20 3.00 2.90
NVP/% 0 0.79 0.99 1.09
12A/% 2.50 2.50 2.50 2.50
TMPTA/% 1.49 1.49 1.49 1.49
IRG184/ % 0.55 0.55 0.55 0.55
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Tab. 2 Summary of PS-BPLC samples with different
component ratios of G-PANI

Sample G-PANI/ % Optimized Sample/ %
G-000 0 100

G-003 0.03 99. 97

G-005 0.05 99. 95

G-020 0. 20 99. 80

G-050 0. 50 99. 50

G-100 1. 00 99. 00
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Fig. 2 V-T curve of the PS-BPLC doped with different

concentrations of NVP at room temperature

(298 K) after polymer stabilization

K 3(a) JB/R THERES C h BRI E G-
PANI 193 & ) 83 22 15 AH WA 76 25 IR T 19 | -
EERML ., E3MW UL BT EMNRR & 5.
B % G-PANT V& EE N 026 B hn s 0. 05% , A &HY
FHRE B Z AR, =W TR A Pk A
Wb 4B 2 1 G-PANIT 44 K H B 15 A 8 14 1)
R B R G W W 28 A AR B T R A W M
25 (1 T L BN B8 0 00 A R0 3 . DT 0 T A R
BIRF R B0, 24 G-PANT By M 0. 05 % 344
2 1. 00 Yo I BHR B B Z 80/ . 3K 2 PR B %
G-PANT ¥ B 1) 15 5, 38 i 9 5 F 1 10 4950 51 e 1

100
90
80
70
60
50
40
30
20
10

0

Normalized Transmittance/%

0 20 40 60 80
Driving Voltage/V

() HE-# a2l £k
(a) V-T curve of the PS-BPLC



AR AF R T 2 H B2 AR EROR G YRR BEAR LT 579

5 4 4
13
>
o 127
sy
=] 4
% B . - .
S 1w0d
g >
o 9 i
§
Y
8 T T T T T
0 0.2 0.4 0.6 0.8 1 1.2

Dopant concentration/%

(D) BHIR %L
(b) Kerr constant
B3 fEtEdh C B A A RME G-PANI ) PS-BPLC
TR IR T -3 3 3 i R R 8
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polymer stabilization
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Fig. 4 Hysteresis and residual birefringence of

BPLCs doped with different concentrations

of G-PANI
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centrations of G-PANI and decay time wave-

form of Sample with 0.05% G-PANI
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