#) 32 % 3R Acta Phys. Sin. Vol. 72, No. 17 (2023) 177701

REva ke ERIREEE
FEXfRIAERER R

REED EAAY FEEY #AEE
HED &RV BEAED K@U

1) (PSR, B R AGERE SRS, % 710049)
2) (WZBGERS, BHERRER RSB, P04 710054)
3) (ZFAH A R B AR b, BB 650217)
4) (RS, Ak S+ TR, %5 266000)
(2023 4F 4 F 24 HgH); 2023 45 6 A 28 HUEMEHH)

TR i 7 TR A E A 28 R 2 5 e 3R ) A3 R AR RO PR RE A SR B LR, N X RSOV A 1 o BT
JEAR Al B4 S W i PR BB A AR AL LFE . P AR SC LAV A B ET DGR Y NOAGS TR il £ 1) 3 4 9 43 Wl
st VRS VE SR AR 5 % 42 3 A X LA AR R R AF 5, 708 1 E AN [ At 5 ek RIAR () 24 280 3 A b o A 0 e
HL G B 14 VA 45 LR ROV AL ) . 25 SR B, 7E 1071108 Haz #5053 Bl N, MERETE AR A3 . vh 950R s SBLAE A 3 4
FA AR AL L B, 2 B A I ARl . AT AL FNEE L. 3843 Arrhenius 2 ZUBLA T T A ML FR 09T £
fie, & IFEE TS S B I, B AL A IS AL AE DN 0.88 eV T 0.83 eV, P ELI 20 T 58 10 1Y 1 {4 35
AN SR BEAL. A L F ATl Y, E W3 T T i AL TR B P9 d F b, 5 35050 1 7 5 0 AR R A 5 O T 384
e, AR P it 4 s T g S K 2 S S0 7 B () F) B L TR 5% X 2 — A5 4 AT R T SR 0 43 EOR i R 11 e

JetkRE R A T E X

KB S, ROGPERE, Bk, stikmtE
PACS: 77.22-d, 77.22.Gm, 77.84.Lf

1 5 =

RAEY 7 HOR & (PDLC) ##44 i T AR 1
HLPEIT SRR M 52 22 6 0. St v
(R S YR ok b S N T N € N 19187 1
PDLC & WA B 7> T HEHLERU ), ASHE
RS, W B . N 2 98 i FL
Wy T AR A ), PR A A B T, i
) T IR S RGP BRI SR DU, 3

DOI: 10.7498/aps.72.20230664

AR E W] BE E NS B2, RE Yo
RO ) O T B R T L R AR B Ok
N L I S .apy it = AR 777V AT N =
FIK PH BB AR A [19] S 45,

e SR 2 HEL P L AROXT B R AR X 55K 14 i 7 s 1]
JEBL BEBR ] PDLC SZPR S 0 = EH 0, Rk
Tl B s FLEL G RE AR AR AT G T R
M7 AN [E 24T PDLC G B HLH], f2 42
FE IR G RE M A FE T 17 Liang 55 1% BF5Y
TORTRI b A A ) & i PDLC 5 L Y6

* E R AAR A RS (HEES: 51907148), HIEF 7 LA IH (HHES: YNKIXM20190717), 2 FA FEAIIFIE ) (itiE S
202001AU070062) FIHL TAEH S 42k 2 6 8 USRI % (kS EIPE23407) B8 B

t iBfE1E#E . E-mail: nieyongjie@stu.xjtu.edu.cn
1 BIE1EE. E-mail: zhuynanwei@xjtu.edu.cn

©2023 HEHEFS Chinese Physical Society

http://wulixb.iphy.ac.cn

177701-1


mailto:nieyongjie@stu.xjtu.edu.cn
mailto:nieyongjie@stu.xjtu.edu.cn
mailto:zhuyuanwei@xjtu.edu.cn
mailto:zhuyuanwei@xjtu.edu.cn

) 32 % 3R Acta Phys. Sin. Vol. 72, No. 17 (2023)

177701

FRISEIR, R B ACI0E0) IR 7 et B A% g i A ) 3
PRSZIR L, DI B8R 5 X 248 R & i R /Y
A BRI IR I 2508 IN T X A B (1)
YEH, AW & 43 Bl — BUIr s i U RS/, R
X7 PDLC & 1) B {E F1 & . Nasir 45 19 & 3056
51 &N B RS B W AH A B b A, A 3 B8
R R A T PDLC W AIES. ST
KL, M TE g s | & v, 3RS T 3RS H
JEARG RO AN TRERAY PDLC #44. Meng %20
i3 7] PDLC I rh IS AR B2 1 v -Fe, O3 44K
R, WM R 2 BT, B TR A A
FLH BRI B3R, ARAR T mxd H B2, (RS 3l i e A
5% {15 FEL K ) PDLC .

ZEAT S, ICRTAT PDLC 85 P fE 1 A
BLH AT FE 2208 561X S ROULIE 300 4 2 AE, 3 it
3BT TR AR AN R 4% 22 ) AR LA S B
PERESE T, Bl = AHSCHL] Y B A RN SC IG5 UE . A
VI 53 F FIBC L 2548 25 o 2 5 il LA A0 R e SR
P R A BRE T 5T RS2 BN A AL SO 45 ) A
WEH 2P E R AR AT (22231 PRIAS 3G % PDLC
T L PERE RO, 30T T AR R, R T
AN TRV A B i RO [R) R R F 3 45 1 A Ak A R o)
LG BB ) PR R A i AL ).

2 HEH|L 5 LI
2.1 HEHS

AR A S bR TR BRI BT, R &
Yy NOAG5. e il Vi i ot 4 0k
50%. 60%. 70% MHREW, fEG LHEdES 2]
JAET 100 °C MER HOmk 24 b HIR A 74y i
JH 246 25 WUTH e PR BRI 1Y TTO BEES ) ITO

F B T A TR A OB 2 &, BTN TTO il
]8R 20 pm. i85 H TR BRI eI, 5
W AR A BT 555G NOA6S 1Y3LIR
WRAEA M [FPEZS (60 C) TR Tk, ZfEdt
TR WA B A0 T A B 28 5 i o 25 &
il e F T PR RE I A 1R I Sl B A A 2
RIS SR IRAE B2 40 mm Y5 ALk . B
JETEPA N 365 nm BY ZEAMGIE T B 20 min 58
RPN Y B Ak, 555 RS A 1 B,

2.2  EBEeE & BEEREN

WL E 2 R A RS R G 2 A
JES 1 O P BB E AT DU A, K R 48 2 R Zolix
N EDGCIE G FE S 2001100 nm f 150 W AT
J5 . Agilent B2900 & 5 £ % . Ocean Optics
HR4000 CG-UV-NIR 543 HE G5 UR HE L
B ARy, A g R B IR AR AR R, S5
ALY TTO BB A, A S i 48 i il ke
JE T, INIMARASF AR 758 B T PDLC
WIEETE 550 nm PR AL R A L. A F Mg
i Concept80 T S A B AN AT, HARIEIAES
P ARG 174 B e fl, 03 A R 3R T S % LA R
12 mm 1A b, A1 AR 2548 R S A TR H
e, MR 1V 32 i /M5, R B v R
~40—60°C, SR JEH A 10106 Hz.

3 LI ER 5L
3.1 PDLC ERHIRLEE

£ 107108 Hz JE [ N, — B A7 1)
1k G A AL Ak B R AR B AL b B
(4, — M B AR DX k. AL T A A P s st 0

r1 =10 mm

> |
! I
|
ITotéii < Ay 1romig e i $4,=02mm
> — T
PDLCH#}E (20 um) <|_ |/ > ! t dy =2 mm

B 1 (a) BYGHERBMIER AT (b) A H bk REI A9 £ 5 7R R
Fig. 1. Sample diagram of (a) electro-optical property test and (b) dielectric property test.
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Fig. 2. Schematic diagram of electro-optical test system.
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Fig. 3. M" spectrum of PDLC film.
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Fig. 4. Dielectric loss spectrum of PDLC films with different liquid crystal content at (a) 25 °C and (b) —40 C.
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Fig. 5. Polarization activation energy of PDLC films: (a) 50%, (b) 60%, (c) 70%, and (d) variation trend of polarization activation

energy with liquid crystal content.
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Fig. 8. (a) E~T relationship and (b) E, and E,,; of different liquid crystal content PDLC films under DC electric field.

7

100
(a)
20 | DC 15 kV/mm ‘
X ! ﬁ
) |
o 60 !
g |
< i
+ 1
b= i
E 40t
g
g
= |
201 | —50%
— 60%
0 — 70% :
0 1 2 3 4 5 6
Time/s
9

100

(b)

SO—JE

AC 15 kV/mm

|

% i
5 : :
f ool 1
I ! T ]
- i | !
g 1\ :\
é ar I\ \
ISl i ! : : i
3 Jaut 1 |
20F Psian: 1 —50% ;

25 Aty — 60%

s o

o— + | L

0 2 4 6 8 10 12
Time/s

(a) WAL (b) EU AT PDLC W B M LR

Fig. 9. Response characteristics of PDLC films under (a) AC and (b) DC electric field.

KA. RIS, 2 30PN F 3 ) g S ) [ i R
R, fIE 2(a) WAL, SRS T
WAL B R AE 10 —100 Hz, N EEHIIGEE T
i ) 0 A 8 A0 A 4 il P B ] — 2, i — 2B R 5K
T PDLC i rp B e Ak 1 A7 . Sk L A0
it L5, FE 7 R AR el 2 W AT, P
YifE R B0E S R/ME LT, 25, FRRiE IE 7
RITEFINE SR, Bl R RARIRECSE. M
LR T, BRI 0.02 s, ZE/N T4
B IER ], SBERBE FR SR
5 ARk, R AN RS T, TR
b R A AR A FE AR /N,

Zi I, i@t % PDLC WAL R ST,
BT HAEAS [ A B R[] B 3 28 R0 1 |
PERERY IR L. BEE S S RIS R, REYHY
BE RIS, PDLC R % i Ak )35 TH RE RS
%, TER I R/E R R S i m A 1S T IN45 5
51 B (E Y 5 R0 AR R Y 5 04 R AIG; 59 — T

PDLC A S = R T, S5 A 125
B7, PDLC WP B M fl g i, At vt 3708
R, mRES R T BRAES T, 28008 T E
P Sl A5 it L 37 05 Tl A S B s v 3, (AR
TR T AT R 8 B )N, SR {75 A
TR, IR IAES Ty b o o
FOma B R A AE A S T, TR TR A
FRy st B I (B R A it FL 7 AR AE TR, N
BOMERE ST, A AL EPEREAY R MAAR /).

4 %

=i )]/b\

i3 Xt PDLC A v P R G B A
B, BT T WA AR AR R X B G P B A 42
AL FIBL.

1) PDLC #BEAE 10 106 Hz R 3G [H A7
15 3 FlAA AR AL, FEARAT, Pt | s A9 43301 o 4
Bl FUEIRAL | e i . BRES R AL R

177701-6



) 32 % 3R Acta Phys. Sin. Vol. 72, No. 17 (2023)

177701

KVET WA 2R TR 1, il fh 3 ok IR
TR AR 5 5 S W I R T T i Ak 2
BRI TS T A

2) # 4% Arrhenius AR5 T4 WAL R AY
IHALRE, BEAE W& RIS R, B m AL A T5 TL RE
WAL, 9 I 2R 6 0 ) 24 0 YRR it ARG 114 s o A P DK
55, B0 PDLC MR A o0 1 1 ) B {7 5%
FIRL A 38 ).

3) LAY, W AR T g R e
IRt R L (B S e T B e i DR S S G R 7D
B ] ) (S AR RN R G K, TR Ak st
TERK [ 18 S 550 0 R T ) A

4) 454 PDLC St AR 5 i oG RE R BIF
FEAES, T LAGE i B R AR A RS, ) 555 P
HLIZRYIE I, 4 i e KB A 8, (A B (R 37 5 A1 AL
g, Jf 3 ek PDLC MR/ B Ty
HOGHERE, #EITY K PDLC W AR 3758 15
S TG i 17 R AR

S 0k

[1] Shen W B, Wang L, Zhong T J, Chen G, Li C X, Chen M,
Zhang C H, Zhang L Y, Li K X, Yang Z, Yang H 2019
Polymer 160 53

[2] Hu G, Chen H X, Liu Z Q, Zhang S, Zhou Y, Zhu BL, Gu H
7 2020 Liq. Cryst. 47 1582

[3] Zhong T J, Mandle R J, Goodby J W, Zhang L Y, Zhang C
H 2019 Polym. Adv. Technol. 30 2781

[4] Li C X, Chen M, Shen W B, Chen G, Zhang L Y, Yang H
2019 Lig. Cryst. 46 1718

[5] Nie Y J, Jing Y, Zhang M, Chen H P, Zhao X P, Zhao T F,
Xiang E X, Wang K, Lu G H, Zhu Y W 2021 Electric Power
54 144 (in Chinese) [FkA, 5H4E, 5K, FREM, R, &%
K, WUEH, R G R, A 2021 ThEHL T 54 144)

[6] NieY J, Zhang M, Zhu Y W, Jing Y, Shi W L, Li G P, Chen
H P, Jiang Y H, Zhao X P, Zhao T F, Lu G H, Li S T 2021
Materials 14 5901

[7] Long J, Li J S 2021 Acta Phys. Sin. 70 074201 (in Chinese)

(18]

(19]

20]

21]

22]

(23]
(24]
[25]

[26]

(27]

28]

177701-7

D, 2814 2021 PEE2EHR 70 074201]

Hemaida A, Ghosh A, Sundaram S, Mallick T K 2020 Sol.
Energy 195 185

Li W C, Liu Y G, Xuan L 2011 Acta Phys. Sin. 60 046101 (in
Chinese) [Z23C#, X7k, EHH 2011 HJEE2A4f 60 046101
Zhang W C, Fan D H, Gong Y L, Liang W L 2021 Liq. Cryst.
48 1643

Jiang J H, McGraw G, Ma R Q, Brown J, Yang D K 2017
Opt. Express 25 3327

Seo J, Nam S, Jeong J, Lee C, Kim H, Kim Y 2015 ACS
Appl. Mater. Interfaces 7 504

Nasir N, Hong H R, Rehman M A, Kumar S, Seo Y 2020
RSC Adv. 10 32225

Meng X S, Li J, Lin Y Q, Liu X D, Zhao J W, Li D C, He Z
H 2022 Crystals 12 163

Shi Z H, He Z M, Li C S, Miao Z C, Wang D, Luan Y, Li Y
Z, Zhao Y Z 2022 Appl. Mater. Today 29 101622

Zhao Y Z,1iJ Q, Yu 'Y, Zhao Y, Guo Z, Yao R J, Gao J J,
Zhang Y M, Wang D 2022 Molecules 27 7265

Chen F, Xu R Q, Li R Z, Yan J 2018 Chin. J. Liq. Cryst.
Disp. 33 631 (in Chinese) [M3E, Bo835, 224, M 2018 W
5 R 33 631)

Liang Z, Zhao Y Z, Gao H, Wang D, Miao Z C, Cao H, Yang
Z,He W L 2021 Liq. Cryst. 48 2016

Nasir N, Kumar S, Kim M, Nguyen V, Suleman M, Park H
M, Lee S, Kang D, Seo Y 2022 ACS Appl. Energy mater. 5
6986

Meng X S, Li J, Lin Y Q, Liu X D, Liu N N, Ye W J, Li D
C, He Z H 2021 Liq. Cryst. 48 1791

Zhu' Y W, Qiao N, Dong S Q, Qu G H, Chen Y, Lu W L, Qin
Z7Z,LiDF, WuK N, Nie Y J, Liu B, Li S T, Lu G H 2022
Chem. Mater. 34 6505

Cheng P F, Li S T, Li J Y 2012 Acta Phys. Sin. 61 187302
(in Chinese) [BUMS &, Z B ¥5 , 4 @38 2012 P73 % 4% 61
187302]

Li G C, Li S T 2019 Acta Phys. Sin. 68 239401 (in Chinese)
[ZEEME, 2% 2019 PrEE~F4E 68 239401]

Li G C, Zhou X G, Li X J, Wei Y H, Hao C C, Li S T, Lei Q
Q 2020 High Volt. 5 280

Yang J J, Wang Z C, Feng H, Wei Y H, Li G C, Zhu Y C,
Hao C C, Lei Q Q, Li S T 2023 Ceram. Int. 49 14057

Li S T, Wang H, Lin C J, Li J Y 2013 Acta Phys. Sin. 62
087701 (in Chinese) 253, M, MFFIT, ZEE3E 2013 M
244 62 087701

Costa M R, Altafim R A C, Mammana A P 2001 Lig. Cryst.
28 1779

Islam R, Papathanassiou A N, Chan-Yu-King R, Roussel F
2016 Appl. Phys. Lett. 109 182901


http://doi.org/10.1016/j.polymer.2018.11.022
http://doi.org/10.1016/j.polymer.2018.11.022
http://doi.org/10.1016/j.polymer.2018.11.022
http://doi.org/10.1016/j.polymer.2018.11.022
http://doi.org/10.1080/02678292.2020.1750070
http://doi.org/10.1080/02678292.2020.1750070
http://doi.org/10.1080/02678292.2020.1750070
http://doi.org/10.1080/02678292.2020.1750070
http://doi.org/10.1080/02678292.2020.1750070
http://doi.org/10.1002/pat.4710
http://doi.org/10.1002/pat.4710
http://doi.org/10.1002/pat.4710
http://doi.org/10.1002/pat.4710
http://doi.org/10.1002/pat.4710
http://doi.org/10.1080/02678292.2019.1595759
http://doi.org/10.1080/02678292.2019.1595759
http://doi.org/10.1080/02678292.2019.1595759
http://doi.org/10.1080/02678292.2019.1595759
http://doi.org/10.1080/02678292.2019.1595759
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.11930/j.issn.1004-9649.202106016
http://doi.org/10.3390/ma14195901
http://doi.org/10.3390/ma14195901
http://doi.org/10.3390/ma14195901
http://doi.org/10.3390/ma14195901
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.7498/aps.70.20201495
http://doi.org/10.1016/j.solener.2019.11.024
http://doi.org/10.1016/j.solener.2019.11.024
http://doi.org/10.1016/j.solener.2019.11.024
http://doi.org/10.1016/j.solener.2019.11.024
http://doi.org/10.1016/j.solener.2019.11.024
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.7498/aps.60.046101
http://doi.org/10.1080/02678292.2021.1897893
http://doi.org/10.1080/02678292.2021.1897893
http://doi.org/10.1080/02678292.2021.1897893
http://doi.org/10.1080/02678292.2021.1897893
http://doi.org/10.1364/OE.25.003327
http://doi.org/10.1364/OE.25.003327
http://doi.org/10.1364/OE.25.003327
http://doi.org/10.1364/OE.25.003327
http://doi.org/10.1021/am506609s
http://doi.org/10.1021/am506609s
http://doi.org/10.1021/am506609s
http://doi.org/10.1021/am506609s
http://doi.org/10.1021/am506609s
http://doi.org/10.1039/D0RA05911K
http://doi.org/10.1039/D0RA05911K
http://doi.org/10.1039/D0RA05911K
http://doi.org/10.1039/D0RA05911K
http://doi.org/10.3390/cryst12020163
http://doi.org/10.3390/cryst12020163
http://doi.org/10.3390/cryst12020163
http://doi.org/10.3390/cryst12020163
http://doi.org/10.3390/cryst12020163
http://doi.org/10.1016/j.apmt.2022.101622
http://doi.org/10.1016/j.apmt.2022.101622
http://doi.org/10.1016/j.apmt.2022.101622
http://doi.org/10.1016/j.apmt.2022.101622
http://doi.org/10.1016/j.apmt.2022.101622
http://doi.org/10.3390/molecules27217265
http://doi.org/10.3390/molecules27217265
http://doi.org/10.3390/molecules27217265
http://doi.org/10.3390/molecules27217265
http://doi.org/10.3390/molecules27217265
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.3788/YJYXS20183308.0631
http://doi.org/10.1080/02678292.2021.1919767
http://doi.org/10.1080/02678292.2021.1919767
http://doi.org/10.1080/02678292.2021.1919767
http://doi.org/10.1080/02678292.2021.1919767
http://doi.org/10.1080/02678292.2021.1919767
http://doi.org/10.1021/acsaem.2c00623
http://doi.org/10.1021/acsaem.2c00623
http://doi.org/10.1021/acsaem.2c00623
http://doi.org/10.1021/acsaem.2c00623
http://doi.org/10.1080/02678292.2020.1852620
http://doi.org/10.1080/02678292.2020.1852620
http://doi.org/10.1080/02678292.2020.1852620
http://doi.org/10.1080/02678292.2020.1852620
http://doi.org/10.1080/02678292.2020.1852620
http://doi.org/10.1021/acs.chemmater.2c01252
http://doi.org/10.1021/acs.chemmater.2c01252
http://doi.org/10.1021/acs.chemmater.2c01252
http://doi.org/10.1021/acs.chemmater.2c01252
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.61.187302
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.7498/aps.68.20191252
http://doi.org/10.1049/hve.2019.0393
http://doi.org/10.1049/hve.2019.0393
http://doi.org/10.1049/hve.2019.0393
http://doi.org/10.1049/hve.2019.0393
http://doi.org/10.1049/hve.2019.0393
http://doi.org/10.1016/j.ceramint.2022.12.287
http://doi.org/10.1016/j.ceramint.2022.12.287
http://doi.org/10.1016/j.ceramint.2022.12.287
http://doi.org/10.1016/j.ceramint.2022.12.287
http://doi.org/10.1016/j.ceramint.2022.12.287
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.7498/aps.62.087701
http://doi.org/10.1080/02678290110078757
http://doi.org/10.1080/02678290110078757
http://doi.org/10.1080/02678290110078757
http://doi.org/10.1080/02678290110078757
http://doi.org/10.1063/1.4966273
http://doi.org/10.1063/1.4966273
http://doi.org/10.1063/1.4966273
http://doi.org/10.1063/1.4966273
http://doi.org/10.1063/1.4966273

#) 32 % 3R Acta Phys. Sin. Vol. 72, No. 17 (2023) 177701

Polarization characteristics of polymer dispersed liquid crystal
films and their effects on electro-optical properties”

Chen Hao-Peng"?  Nie Yong-Jie®® Li Guo-Chang®  Wei Yan-Hui?
Hu Hao?  Lu Guang-Hao"?  Li Sheng-Tao!  Zhu Yuan-Wei"?)?

1) (State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)
2) (Frontier Institute of Science and Technology, Xi’an Jiaotong University, Xi’an 710054, China)
3) (Electric Power Research Institute, Yunnan Power Gird Co., Ltd., Kunming 650217, China)
4) (College of Automation and Electronic Engineering, Qingdao University of Science and Technology, Qingdao 266000, China)

( Received 24 April 2023; revised manuscript received 28 June 2023 )

Abstract

The electro-optical properties of polymer dispersed liquid crystal film vary with liquid crystal content and
externally applied electric field, but the analysis of the film morphology cannot directly reflect the mechanism of
electro-optical properties. Therefore, the polymer dispersed liquid crystal film prepared by blending liquid
crystal material E7 and photopolymer NOAG65 is used. Herein, the dielectric polarization regulated electro-
optical properties and their related mechanisms under different liquid crystal content and electric fields are
revealed. The results show that in a frequency range of 107'-10° Hz, the film exhibits three relaxation processes
respectively at low frequency, medium frequency and high frequency, which are generated by thermionic
polarization, interfacial polarization and orientation polarization. According to the Arrhenius equation, the
activation energy values of such polarization processes are calculated. It is found that with the increase of liquid
crystal content, the activation energy of orientation polarization decreases from 0.88 eV to 0.83 eV, leading the
threshold field strength and the saturation field strength of the diversion of liquid crystal molecule to decrease.
Thermionic polarization under DC electric field forms an internal electric field, which causes the threshold field
strength and saturation field strength to increase greatly, as compared with the scenarios under AC electric
field. Such a thermionic polarization also leads the polarization relaxation time to increase, resulting in the
extension of response time. This study is of guiding significance in further analyzing and improving the electro-

optical properties of polymer dispersed liquid crystal films.
Keywords: dielectric relaxation, electro-optical property, polarization, relaxation time
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