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We demonstrated that the drastic reduction of the driving voltage (<1 order
~10V/10micro) by introducing the slippery interface of the liquid walls under interdigitated in-plane
electrodes keeping the nature of the ultra-fast switching dynamics. Slippery interfaces are artificiall
designed and spontaneously realized by the macroscopic phase separation due to the solvent effects on the
liquid crystals. Smooth motion of the C-director is originated by the lubrication of the molecular motion
on the slippery liquid interfaces. We have identified the clear change of the mechanism of the
electro-optic response of SmC* related to helix motion by analyzing the motion of the Cano’ s wedge by
polarizing microscope. We discussed about the switching dynamics of SmC* on the slippery interfaces both
intra and inter helix unwinding/rewinding motions.




uv

(SmC* )
uv
Slippery
Slippery
Sippery SmC*
Azo
uv
Slippery
Slippery
uv
Fig.1 Azo
Slippy

Temperature

Concentration

i
Fig.1 IPS( )
Slippery
SmC*
DIC
FY 8012 (Azo-Acrylate)
3wt
Cr-IPS 10um
2
_ S5um

1kHz AM




1Hz =
Fig2 ) uv

Slippery
15v 4%

I+

1kHz,=#=15V

Applied Voltage

Transmittance (I/Ipara)

%2 —20V 1kHz L
175V
. 01 =
uv Slippery =i

>60% 0

-0.01 0 0.01 0.02 0.03 0.04  0.05 0.06 0.07  0.08 0.09 0.1
Time (msec)

AM ﬁ
1.5V/ pm 0.035 5

DH-FLC Off 0
C

——8012 Pure T70°C
Switch off
~——Switch on

FY 8012

001 0 001 002 003 004 005 006 007 008 009 0.1
Time (msec)

Fig.3 On Off

(>60%)

T s Slippery
il [t Slippery
% 04
. C polar order  On/Off
E
E 02 C
0.1
ﬂ

\’ ltage ( \ /10pm Dnubie eleclrudes C

Fig.4 t~1msec
On/Off C

Fig.2 Off
Slippery Slippery Fig.4

): Slippery " =
On Eo.s :_ ‘:
1kHz 3 (0-V-0-(-/)-0) T g J
FY 8012 g DT
(Fig-3) Slippery i
Fig.3 4%
SmcC* ~30psec ! |

uv 60 0 —e==

-0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
Time (msec)

30 psec Fig.4
C-director Off

Fig.2 30usec




Fig.5
On
FY 8012 1~ msec
Slippery
Off
Fig.5 Off
~30usec
~1msec
C
2

“““ Applied Voltage
@ ——20V 50Hz

Transmittance (I/Ipara)

Transmittance (I/Ipara)

-0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Time (msec)

On Off Off
On

12

@

20 2016
4-18.
@M. J. Kim, J. H. Park, J. Yamamoto, Y. S.
Kim and G. Scalia, Electro-optic switching
with liquid crystal graphen, Physica Status
solidi (RRL), 2016, 1-7.
DOI: 10.1002/pssr.201600038

3S. Bono, Y. Takanishi and J. Yamamoto,
Effects of layer order on the mobility of

mesogenic molecules in SmA
liquid-crystalline emulsions, Europhys.
Lett., 2016, 113, 56004 (5P) (2016).

DOI: 10.1209/0295-5075/113/56004

@H. Sasaki, Y. Takanishi, J. Yamamoto
and A. Yoshizawa, Achiral flexible liquid
crystal trimers exhibiting chiral
conglomerates, Soft Matter, 2016,
12, 3331-3339.

DOI: 10.1039/c5sm02969d

® E. Gorecka, N. Vaupotic’, A. Zep, D.
Pociecha, J. Yoshioka, J. Yamamoto, and H.
Takezoe, A Twist-Bend Nematic (NTB)
Phase of Chiral Materials, Angew. Chem.,

2015, 127, 10293 —10297.
DOI: 10.1002/anie.201502440
ange. 201502440

®A. Yoshizawa, Y. Kato, H. Sasaki, Y.
Takanishi and J. Yamamoto, Chiral
conglomerates observed for a binary
mixture of a nematic liquid crystal trimer
and 60CB, Soft Matter, 2015, 11,
8827-8833 (2015).

DOI: 10.1039/c5sm02121a

@ S. Bono, M. Yokoyama, Y. Takanishi
and J. Yamamoto, The effect of the
liquid-crystalline order on releasing dye
molecules from liquid-crystalline
nanoemulsions, Mol. Cryst. Liq. Cryst.,
2015, 610, 157-162.
DOI:10.1080/15421406.2015.1025625

®H. Sasaki, Y. Takanishi, J. Yamamoto,
and A. Yoshizawa, Supermolecular Bent
Configuration Composed of Achiral
Flexible Trimers Exhibiting Chiral
Domains with Opposite Handedness, J.
Phys. Chem. B, 2015, 119,
4531-4538.

DOI: 10.1021/jp512710r

@M. Murase, Y. Takanishi, I. Nishiyama,

A. Yoshizawa and J. Yamamoto, Hyper

Swollen Perfluorinated Smectic Liquid

Crystal by Perfluorinated Oils, RSC Adyv,
2015, 5, 215-220.

DOI 10.1039/C4RA12938E

10.1002/



S.Bono, Y. Takanishi and J. Yamamoto,
Isotropic-to-nematic phase transition of
liquid crystals confined in nanoemulsion
droplets, Euro. Phys. Lett., 2015,
109, 26004(4P).

DOI: 10.1209/0295-5075/109/26004

S. Kashima, Y. Takanishi, J. Yamamoto
and A. Yoshizawa, Flexible taper-shaped
liquid crystal trimer exhibiting a
modulated smectic phase, Liquid Crystals,

2014, 41, 1752-1761.

Y. Kimoto, A. NIshizawa, Y.Takanishi,
A. Yoshizawa and J. Yamamoto, Layer
modulated smectic-C phase in liquid

crystals with a terminal hydroxyl group,
Phys. Rev. E, 2014, 89, 042503.

16
1) T. Fujito, I. Nishiyama, J. Yamamoto,
and Y. Takanishi, Anomaly of the
homeotropic alignment in the nematic
phase of compounds exhibiting the N-SmC
phase sequence, CC3DMR, Inchon, South
Korea, 2014.6.23 (Invited)
2) Jun Yamamoto, Isa Nishiyama,
Electro-optic response of the homeotropic
SmC* attached on the slippy interfaces -
Drastic reduction of threshold for the
in-plane electric field -, ILCC2014, Dublin
Ireland, 2014.7.1.
3) HyeRan Jo, Giusy Scalia, Jan Lagerwall,
Yoichi Takanishi and dJun Yamamoto,
Second order phase transition in hyper
swollen lyotropic liquid crystals, ILCC2014,
Dublin Ireland, 2014.7.1.
4) Jun Yamamoto, Isa Nishiyama, Critical
Phenomena in the Mixture of Cholesteric
and Smectic Blue Phases, ILCC2014,
Dublin Ireland, 2014.7.1.
4) S.Bono, M.Yokoyama, Y. Takanishi, J.
Yamamoto, The effects of liquid-crystalline
order on releasing dye from the core of
liquid-crystalline nano-emulsions,
ILCC2014, Dublin Ireland, 2014.7.1.
5) Kanako Hata, Yoko Ishii, Yoichi
Takanishi, Jun Yamamoto, Dynamic Light
Scattering Measurement for the Twist
Distortion Elasticityunder the Reflection
Scattering Geometry, ILCC2014, Dublin
Ireland, 2014.7.1.
6) Jun Yamamoto, HyeRan Jo, Yoichi
Takanishi, Giusy Scalia, Jan Lagerwall,
Second order phase transition in hyper

swollen lyotropic liquid crystals,
IJLCW2014, Ravenna, Italy 2014.7.7,
(Invited).

7) S.Bono, M.Yokoyama, Y. Takanishi, J.
Yamamoto, The effect of the layer order on

the mobility of liquid crystal molecules in
nano-emulsions, 2nd ACLC, Busan, South
Korea, 2015.1.19.

8) Junghyun Noh, Irena Drevensek-Olenik,
Jun Yamamoto and Jan Lagerwall,
Dynamic and complex optical patterns
from colloids of cholesteric droplets,
SPIE-Opto 2015, San Francisco, U.S.,
2015.2.11. (Invited)

9) J. Yamamoto and I. Nishiyama, Design
and realization of the slippery interfaces
for low voltage driving of fast ferroelectric
liquid crystal, CC3DMR, Pusan, South
Korea, 2015.6.18. (Invited).

10) J. Yamamoto and I. Nishiyama,
Slippery Interfaces: Drastic reduction of
driving voltage for ultra-fast switching
SmC* by the lubrication of the motion of
C-director on the slippery interfaces-, 15th
FLC, Prague, Czech Republic, 2015.7.1.

11) S.Bono, Y.Takanishi and J. Yamamoto,
The nematic order induced by anchoring
surface of nanoemulsion droplets, 15th FLC,
Prague, Czech Republic, 2015.7.1.

12) J. Yamamoto and I. Nishiyama,
Slippery Interfaces : Low driving voltage
and ultrafast switching for DHFLC mode-,
IMID2015, Daegu, South Korea, 2015. 8.20.
(Invited).

13) J. Yamamoto and I. Nishiyama, Low
voltage driving and ultra-fast switching of
SmC* on the slippery interfaces -Dynamics
of C director in the intra and inter helix
deformations-, 16t OLC, Sopot Poland.
2015.9.14.

14) K. Hata, Y. Takanishi and J. Yamamoto,
Measurement of the twist distortion
elasticity in swollen chiral smectic liquid
crystals using dynamic light scattering,
16th OLC, Sopot Poland. 2015.9.14.

15) S.Bono, Y. Takanishi and J. Yamamoto,
The mobility of liquid crystalline molecules
in the core of nanoemulsion droplets, 16th
OLC, Sopot Poland. 2015.9.14.

16) M. Yamashita, Y. Takanishi and J.
Yamamoto, Spontaneous slippery
interfaces created by the interface melting
effect. SPIE-Opto 2016, San Francisco, U.S.
2016. 2.17.



@D

@

®



