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Schematic illustration of pho-induced orientational
order parameters, S obtained after 436 nm LPL
1 irradiation with 500 mJem™ doses for (a) PSAz10MA,
WV TS5 — A V- EDL N YA (b) PHMA-b-P5Az10MA, (¢) PBMA-b-P5Az10MA
Wreiis ) &b and (d) PMMA-b-P5Az10MA brushes consisting of
comparative thickness of azobenzene layers.
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Photo-induced Motions in Azobenzene Polymer Brushes

VBL Researcher Hafiz Ashraful Haque

Polymers at interfaces mostly termed as polymer brushes, provide the fascinating surface properties for recent practical applications. Recently,

we prepared a high density liquid crystalline homo polymer brush (Scheme 1.a) l o Br

bearing azobenzene mesogenic moiety either by surface-initiated (SI) atom transfer o= il_(CHZ)‘ ‘—OW

radical polymerization (ATRP)' or ring opening metathesis polymerization (ROMP)’ OC C‘)H B .

which exhibited quite different properties than the conventional cast, spin-cast, 1070 /_\_/_\ ‘\NOCSHH

dip-coat or LB films. In this type of brushes, high density liquid crystalline brush Homopolymer brush (a)

tethered from solid substrate readily provide a highly ordered liquid-crystal (LC)

arrangement as a result of photoalignment which leads to efficient light absorption I_o_S !_ CHZ)“_OWbIOCkw

of the Az unit and accomplish vertical planar smectic LC structure. |

Latterly we extend the above homo polymer system to block copolymer C‘”HZ”_OQ_N\N@C,H”
architectures (Scheme 1.b) by SI-ATRP. A flexible poly (hexyl methacrylate)
(PHMA, T, ~ — 20 ° C) amorphous chain was first introduced between the LC

azobenzene block and a solid substrate. Due to the existence of the flexible chain, the Scheme 1. Structure of homopolymer (a) and diblock
copolymer (b) brushes prepared on quartz surfaces

Diblock copolymer brush (b)

brush film exhibited a significant improvement in the induction of in-plane optical
anisotropy and unveiled a significant lubricant role in photoresponsive motions

ascribed by the flexible chain spacer.”* Furthermore,

§=0.35 §=0.53 §=0.46 §=0.13
a series of different amorphous polymer chains with
: == =t
varied 7, (PHMA~ — 20° C, poly(butyl methacrylate) e ] - ": p—
° o j— e ja—
(PBMA) ~ 27° C, poly(methyl methacrylate) (PMMA) [= Sl
~110° C), i.e. the rubbery/glassy state led to substantial 5 Sy —_— -
r 4
diff in the in-plane photoinduced motions.” A ===
ifferences in the in-plane photoinduced motions.” As === % age%g éﬁ?é | é 2% ?
shown in Figure 1, the orientational order parameters 3"!- = T4=-20°C 27°C> T=110°C
(S) at the optimum temperature (70-80 ° C) became i‘. » ?%‘?%’?85 %?égé g $§§§$§§§§
sufficiently high (0.53 and 0.46) if the underlying a b c d

polymer chains were in the rubbery state (PHMA and  pigure 1. Schematic illustration of pho-induced orientational order parameters, S

PBMA respectively), however, it was hardly enhanced  obtained after 436 nm LPL irradiation with 500 mJem™ doses for (a) P5Az10MA,
(0.13) for the glassy polymer PMMA. As a general  (b) PHMA-b-P5Az10MA, (c) PBMA-b-P5Az10MA and (d) PMMA-b-P5AzZ10MA
trend, with lowering 7, of the underlying amorphous brushes consisting of comparative thickness of azobenzene layers.

> g
polymer layer, the resulting LC photo-alignment
ordering in the LC azobenzene layer became higher in

diblock copolymer brushes.
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