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Abstract

thermodynamically stable state without external supports. Poly [6-(4-methoxy-azobenzene-4'-oxy) hexyl

By varying the anchoring condition, the helical structure with a long-range order is achieved as a

methacrylate] (PMMAZO) is deposited onto the silicon substrate to tune the anchoring. Both orientation and pitch
can be controlled by varying the PMMAZO grafting density. As the grafting density increases, the enhanced titled
deformation of helical structure suppresses the pitch size. As the cell thickness increases, the pattern transition from
a long-range order stripe to a small fingerprint domain is facilitated.
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Fig. 1 Experimental materials and cell preparation process. (a) Chemical structures of nematic liquid crystal,

chiral dopant (CB15), OTS, and PMMAZO; (b) cell preparation process
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Table 1 Relationship between PMMAZO grafting density

and spin-coating liquid concentration

Mass Coating o/ s
fraction /% thickness /nm (10 * chainenm %)

0.03 2.632 1.8 6.47

0. 06 3.011 2.06 7.41

0.08 3.452 2.362 8.49

0.12 3.912 2.68 9.63
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Fig. 2 Morphologies of CLCs confined in cells with different cell thicknesses and grafting densities
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Fig. 3 Average size of fingerprint domain in cells with 7 pm and 9 pm thicknesses. (a) OTS; (b) mass fraction of

PMMAZO is 0. 03%, 6=1.800 X 10 * chain/nm”; (c) mass fraction of PMMAZO is 0.06%, o =2. 060 X

10" % chain/nm”; (d) mass fraction of PMMAZO is 0.08%, ¢ =2.362X 10 * chain/nm®; (e) mass fraction of

PMMAZO is 0.12%, 6 =2.680 X 10 * chain/nm”; (f) average size of fingerprint domain for OTS and different
PMMAZO mass fractions when 6=1.800X 107" chain/nm’

Bl 4 CLC¥E PMMAZO Ji 43400 0. 03 % WA R E B & H TEAS , L RA 10 pm. (a) 0.1 pm; (b) 1 pmy;
(¢) 2 pm; (d) 3 pm; (&) 5 pm; (D 7 pm; (g) 9 pm; (h) 10 pm; (D 12 pm; () 14 pm
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