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Fig.1 (a) Chemical structure of the employed
substances. (b) Experimental geometry for the
electro-optical and electrical mechanical effects.

AA AL AT Y v 7 KM TEE
526nm D% 30 4y [HIRRST LYERHAGR Z ~
TIIVES EFT o 2. 1% DAL T IR A Yeis
BRORLE L, EE G MICEMARN R 68
A A SO L AT U v i T
7 A h~— (CLCE) FE#/ERL7-.

CLC # /L%, CLCE [ A855 ik i
5CB CY#ICELEFTHBEIEDZ &
W2 X057 EREE T O 7 LR Oy
13K 68vol% Tdh - 7.

CRIsE]

CLCE DA MR E(R*) I L OV MR
JEL*) D E AR T 2 3ok A
~R7 RV, PMARGERAR k=2 )
ZROWTHIE L. WyesEMsE % v
T, MR 7 1m)(z EhZ TR e 5 (x,
V)DL Ay, Ay B R EE A A& LTl
. LG =x, y, 2XEFHET =140C)
TOESZ1L LI TAORESTHD.
A TR —E (AA A, = DOSRMEL VR
Oz,

CLC Z V&7 NVDES (50um) X
DHREZRF Yy 7 (2um) b0
HEME VI AL (U IR
1L72\y), B0 % 5CB Tl L7z, 1kHz
DI 2 & ABL A AT IS
L, & RHHDHWILE (LY FRED

Feta AL, EEEDOAT [v
ZHE LT (Fig. 1b), 7=, BRI
WO ND~ T alBIEEE B L,
O B O ESGTRERAFIE A T~ T,



[(BREEE]

CLCE fE D2 s & 451

CLCE 5D R*D [t AFHEIT%f 100
T BB ALY FLDIRERF

PEL OB T % Fig2 (R, o 30

W T AEBRE (600 Ol ¢

EERETIE, RMCHLTHONE  §

BTHBEOE LSRR 40

. =75, HICITRERVA LY E_ 20

S LCIAE RS CERROWD

HR BN b AsE, N-ChE I3 0

R¥Z L CBIR I 2R 2 & 78 . "

Dol HERFE60C<T=110C)
TILRE D EF - TRINS
DE—7 WRARITEMEEM~  Fig2 Temperature(7) dependence the transmission
7 KL7-. spectra of the CLCE film for the incident light with

Ay BB CL ) A)DIEEE KT right-circularly polarization.
% Fig3 \ZmRT. Lk ELICHERETRONZDSTZOT, kDT —FDIHERT. Ay, Ix, A
NEH T AFEB(T=60°C) & % A (T>T o~ 110°C) TIRREZ IR D b PIRT—Eff & = Lz,
WEEFA(60°C<T=110°C) TIFFIRITHE VAR EA TN L, A3 L., 2k, FRICE ik
e DOEMENRDT 572012, bEAE Yy FEN/EML, bEAMS RO~ 7 v 2 fZRERH
FEINTZZLEZRL TS, FAREBREMARECT —ZICTHFERETIRONT, BIRKRES
Fethds OB EEIIB T Th - 7.

A, & AR DBfR%E Figd \TR”T. A &4, OBMRIFESLL TE, SHEAMGMOREOR S &
Ey FROEMOBRIZT 7 4 VHITHDL Z L bh o7,

A(nm)

750 1.2 750
AdAasdal
hemnanzanss |
AT A
650 Tooeeee® L 2° 108 650 T o ®
’E“ ce E o .
= oe 4 06 8 = 0.4
< $* ( esfing _cooling ) < ad
550 paEea®t ot oy 550 T _
A A A ® heating
LA 0 0.2 O cooling
T
450 L 1 . fchd 0 450 L 1 1
40 60 80 100 120 140 085 09 095 1 1.05
T(C) 4
Fig.3 Temperature(7)
dependence of Ar Ax and A, Fig.4 Relationship between Ay and A4, for

for the CLEC film. the CLCE film.



CLC 4 IL D EBIEEHE

CLC 7V DiEi e A~ bV L4l % Fig. 51287, Fig. 5 (Left) TIXZ7 VAP OHK A
BEDORY KA A OB A~OEEEFRL 72, JAPHORSIRE A Bl & 5 237 ik
R KIE S RUVMEESZHIN L TV 5, AFDE R*IZ% L CiE 750nm 2> 5 500nm O & 5615k
IZBWTEER(D DT 503, L¥icxt U QIR EFEE T TORD TR LRV, 2
Al R TR N AL TN D7D TH Y, FILOBRBBRILZ OBRIRFHZ L0 R¥ 2L
TIHRWEOAZE2EL, LY L UIEAFBHATS 5,

TR CESRE 20.8MV/m OEHEHINT 5 L, FMEIESOEE ST 20H HE AR
Pl | 2 T A 1 N CE T BCIE L, & O OT 23K 12% Tdb - 72 (Fig. 5, Right), 77 /L OIFE
IEFHI#% TEI L2 T, EBHFET bbb AR AICK 25%FEHOTND 2
LMD, ZHIE, FNADAY T UEOFERGENIETH Y EL T RICENT 5720, [F
FEA~OTFNVOHENFRENTIZDTH D, OTAITBHBREOHIMNE & HITHNT 52 &
N oi-(Fig.6a). £z, BRaRETD &, FVITVEIREZER£ICREE L-, /2, i@
HART M XY, BHEZANT 2 LRI OFERERAGEERMZC 7 P LTnD Z &b
7% (Fig.5, Right), —M&i72 a2 L A7 U v 7RG CTILEHZHIMNT 5 &, BRI ORI
B EMICY 7 bTDZEB8MbNTRY, YL TBESNEHELIYOEBTHD, 21
ATV 7 R COERDRIL, BEMOROR S OHIBOTZDIZAELLa L ATV v 7 MO
undulation (Z X > TSN TWD, ZLDOEAE, EH T CTREITMOEINERLE vy TFE
DHEINT 52N TE D70, RERMA~OBIRKF O 7 hBRE T EE %2 i (Fig.6b),

1 7 1
Mo effective field =20 8% MV/m

o 8] .
o 08 08
o) ® i
£ 06 0.6 L ~
Bos ] '
204 r 0.4 R
g
=02 02

0 0

400 450 5000 550 600 630 TOO 72 A0 450 500 5500 600 @50 Ty TS50

Wavelength (nm) Wavelength (nm)

R* E-i
I |

Fig. 5. Transmission spectra and images of the CLC gel under no effective electric field (Left) and under a
field strength of 20.8 MV/m (Right). L* and R* denote the left- and right-circularly polarized incident light,
respectively.
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(a) Contractive strain in the
directions normal to the field and
initial helical axes as a function of
field (b)

Comparison of the appearances of

apparent strength.
the gel in the relaxed state and at a
high electric field with maximum
strength examined here. The high
electric field drives a contractive

strain of 13% in the direction normal

to the field axis, resulting in the elongation of 32% in the field direction because of volume

conservation. (c) Characteristic wavelength of the selective reflection notch (Ar) and the

transmittance at 450 nm for L*, which is not related to the selective reflection, as a function of

apparent field strength.
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Fig. 7. Schematic representation of the conjectures for the effects of an electric field on the

director configuration in the CLC gels.
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