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Ultraviolet Dye Induced Broadband Reflection in
Cholesteric Liquid Crystals Polymer Film
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Abstract: A cholesteric liquid crystals (Ch-1.Cs) polymer film with broadband reflection was fabri-
cated induced by UV Absorbing Dye (UVAD). The results demonstrated that the gradient of UV
light intensity forms cross the polymer film by adding the UV-absorbing dye to the Ch-LCs acrylate
mixture, resulting that the pitch gradient forms in the Ch-LCs polymer film. After UV irradia-tion, a
UVAD doped Ch-LC film can reflect incident light with the bandwidth over the visible light
spectrum. The Ch-LCs polymer film with broadband reflection may be applied in at smart
windows for the control of solar light and optical functional films.
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Fig. 1 Influence of irradiation intensity on the reflection

bandwidth of film A
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Fig. 2 Influence of irradiation intensity on the reflection

bandwidth of film B
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Fig. 3 Transmission spectra of film B with mixture 2

before and after polymerizing at 3. 0 mW/cm®

and 0.1 mW/cm?.
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Fig.4 SEM image of the cross-section of film B

O A

H T EE A G I e 75 S RS AR R R P
SR B B A 1 AT S R R ) I B A
WA W, BF5E R W, £ UVAD [ 77 1E
3D T R AN e 5k BB JEE Y T
LA R A i A 1 AT S A g LY X 2T
L= 060 B AR R G i . SEM I i
BT S SR A W T RE A 16 T i P A ) SRR AR O3 A

RPPRIAE AT IR P20 R RE B R MDA e 4
SR EA NI

SEM e 5 rfra] DL i 8 B 2R & ) i B Ay
W) A8 Py MR B AOE J3E A, FE 23R 1 T PR

& % x #:

[1]1WuST, Yang D K. Reflective Liquid Crystal Display [ M]. Singapore: Wiley, 2001 1-34.

L2] wd, WET, HAM. %, BB SEH IR Em FAE 1 50 AR A ATt & [T & &5 2 5,2009,24(3):
322-332.

[ 3 ] Kitzerow H S. Bahr C. Chirality in Liquid Crystals [M]. New York:Springer,2001; 56.

[ 4] Broer DJ, LubJ, Mol G N. Wide-band reflective polarizers from cholesteric polymer networks with a pitch gradient
[J]. Nature, 1995, 378(6556) : 467-469.

[ 5] Hikmet R A M, Kemperman H. Electrically switchable mirrors and optical components made from liquid-crystal
gels [J]. Nature, 1998, 392 476-479.

[ 6 ] Mitov M, Boudet A, Sopena P. From selective to wide-band light reflection: a simple thermal diffusion in a glassy
cholesteric liquid crystal [J]. European Physics Journal B, 1999, 8(3):327-330.

[ 7 ] Boudet A, Binet C, Mitov M, et al. Microstructure of variable pitch cholesteric films and its relationship with the
optical properties [J]. European Physics Journal E, 2000, 2(3); 247-253.

[ 8] Yang H, Mishima K, Matsuyama K, et al. Thermally bandwidth-controllable reflective polarizers from (polymer
network/liquid crystal/chiral dopant) composites [J]. Appl. Phys. Lett., 2003, 82(15): 2407-2409.

[ 9 ] Relaix S, Bourgerette C, Mitov M. Broadband reflective liquid crystalline gels due to the ultraviolet light screening
made by the liquid crystal [J]. Appl. Phys. Lett. , 2006, 89(25):251907(1-3).

[10] Broer D J, Boven J, Mol G N. In-situ photopolymerization of oriented liquid-crystalline acrylates. Oriented polymer
networks from a mesogenic diacrylate [J]. Makromol. Chem. , 1989, 90. 2255-2268.

[11] Guo J B, Sun J, Li K X, et al. Reflectance properties of polymer-stabilised cholesteric liquid crystals cells with
cholesteryl compounds of different functionality [J]. Lig. Cryst. ,2008, 35(1) :87-97.

[12] Idenistu Kosam Co. Ltd. Ferroelectronic liquid crystal polymer: USA,4844835[P]. 1989-07-04.



