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Development of photo-tunable cholesteric liquid crystals applications
ZHANG Ling-li"
(Department of Physics, Harbin Institute of Technology, Harbin 15000, China)

Abstract: Cholesteric liquid crystal is an interesting and fascinating chiral supermolecular system,
which has self-assemble helical alignment. In recent years, there are many excited research results a-
bout cholesteric liquid crystal, especially photo-tunable cholesteric liquid crystals. In this work, the
development of photo-tunable cholesteric liquid crystals applications have been reviewed in these years
in this paper. The application of photo-tunable cholesteric liquid crystal in special optics device will be
a potential research fields.
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Fig.1 Reflection band of photo tunable cholesteric
liquid crystal covering 2 000 nm''"’
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Fig.2 Molecular structure of the reversible photo-

tuning chiral molecular switch and the

change of the cholesteric liquid crystal reflec-

tion band in the phototuning processt*"

TR E 3 s, St R £ 2 1A A
TP R ZR S50 o B B S BT R 1 oK fifi 4 T
VR4 S 1B 6 IOBE B4 I B B R I8 K i g B
%o, R A E7 A4 AT AE ES A TR A
Al LA 440 nm A1 550 nm (A UG k47 A] i
PRI . 7E T2 R AR O RO Y R AR IR
AEVR A ST 15 4 1) 722 3R] ek 5 A4S 7T OB X,

| o]

RO OO

(8.8)-6 (R,R)-6

A:Visble light at 440 nm

Os 2s 4s Ts 10s

B:Visible light at 550 nm

&3 AT LG 3 Y T 4 g A =R T DO A 3
T v BB AR TR A R SR O 0 7 A T

Fig.3  Molecular structure of visible-light tuning
chiral molecular switch and the change of
the cholesteric liquid crystal reflection band

in the visible-light tuning processt?*
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Fig.4 Molecular formulas of chiral azoarene

365 nm, 120 s

dopants, and compounds (S, R, S)-la, (S,
R, $)-1b,(S, R, S)-1c have handedness in-
version upon UV irradiation. Handedness
inversion of 0.27 mol% (S, R, S)-la in
5CB observed in a wedge cell (a-c¢) and ho-
meotropic cell (d-f) from righthanded CLC
(a, d) to left-handed CLC (c, {) through a
transient nematic phase (b, e). observed

using crossed polarizing microscopy?*]
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Irradiation wit UV-light
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(a) POM images of the striped domain

Fig.10
texture of the hybrid (homeotropic-planar)
aligned layer of CLC mixture under UV light
exposure. Dashed arrows show the grating
direction. (b ) The evolution of the

diffraction pattern of cholesteric grating upon

UV light irradiationt"]
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Fig.12 Schematic illustrations of the structure of the
photoresponsive monodisperse CLC

microshell as a water-oil-water double emul-

sion (top left) and the mechanism of photo-
tunable lasing enabled by a light-driven chiral
molecular switch (top right). (bottom)

Cross-polarized (left) and confocal (middle)

images of the CLC microshells and phototun-

ing of the laser emission (right)*"
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Fig.13 Fabrication and omnidirectional reflections of

monodisperse liquid-crystal droplets. (a)
Photoisomerization of the chiral switch. (b)
Fabrication of the monodisperse chiral liquid-
crystalline droplets by using a glass capillary-
based microfluidic device. (c-k) Reflection-

mode crosspolarized microscope images-**
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