Photoinduced dynamics of
amino-azobenzene self-assembled monolayers for
high efficient photo control of liquid crystals

Youngwoo Yit, Guanjiu Fang®, Joseph E. Maclennan®, Kyoungsik Kim?,
Thomas E. Furtak®, and Noel A. Clark®

!Liquid Crystal Materials Research Center and Department of Physics, University of
Colorado Boulder, CO 80309-0390
2School of Mechanical Engineering, Yonsei University, 262 Seongsanno,
Seodaemun-Gu, Seoul, 120-749, South Korea
3Department of Physics, Colorado School of Mines, Golden, CO 80401

Abstract

Azobenzene containing molecular monolayers have been of great interest for photo
manipulation of liquid crystals."® Detailed dynamics of photoinduced anisotropy
(PI1A) of the monolayers will enhance the development and application of them. We
report high efficient aminoazobenzene type chemically adsorbed monolayers* for
photo-switching of nematic liquid crystals (see figure (a)). Photo-induced dynamics
of the monolayers are studied by a high sensitivity birefringence detection system (see
figure (b)). The dynamics can be simulated by a mechanism, which includes
anisotropic absorption, repopulation, and rotational diffusion of azobenzene groups,
assuming that the monolayer has multiple domains. Detection and simulation of
effect of cis-population on PIA development of the monolayer are also reported.

* The precursor of the monolayers was provided by Professor Walba group.
This work is supported by NSF MRSEC Grant DMR0213918.

1.0 e __ 10000
2os | S E
[ L 3 000 f
206 Y £
E s L.
_g 0.4 F P 2 - thermall erased
E l.o. g ol - CPL erased
[ 0.2 .:‘ 2 —Sim+therased
i = Sim CPL-erased
0.0 lagtla 1 1 1 1 1 L L
0 9 4 5 8 10 1 10 100 1000 10000 10CC00
dose (mJicm?) time (ms)
(a) Photo switching of a nematic liquid crystal (b) Photo induced anisotropy and it's simulation
cell with an amino-azobenzene self assembled for an amino-azobenzene monolayer with differ-
monolayer. ent initial cis populations. The intensity of the
writing beam is 50 mWicm?2.
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