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Fabrication of two-dimensional photonic crystal based on

polystyrene template
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Abstract: Polystyrene photonic crystal and a series of two-dimensional (2D) photonic crystals
based on polystyrene template were prepared, including two-dimensional photonic crystal of o-
Fe, O; bowls and two-dimensional photonic crystal of ZnO pillars. Large-area specular reflectance
measurements showed the presence of photonic stop band. Self-assembled PS is a simple, low
cost and repeatability method to fabricate large-area two-dimensional photonic crystal. It offers a
new idea on preparing two-dimensional photonic crystal.
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Fig.1 Schematics of a-Fe, 5 fabrication process: (a) Self-assembly of PS nanospheres

HY

on a silicon substrate; (b) PS nanospheres added by Fe(NO;);; (¢) 2D photonic

crystal of a-Fe, O; bowls after removal of PS nanospheres
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Fig.2 Schematics of ZnO fabrication process: (a) Self-assembly of PS nanospheres on a silicon substrate;
(b) PS nanopheres covered by Au particles; (¢) Gold nanodot arrays after removal of PS nanospheres;

(d) Vapor transport and deposition growth of ZnO nanopillars guided by gold nanodots
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Fig.3 (a) XRD patterns of 2D photonic crystal of o-Fe, O; bowls;
(b) XRD patterns of 2D photonic crystal of ZnO pillars
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Fig. 4 SEM pictures of self-assemble PS monolayer structure produced in (a) 20 C; (b) 40 C; (¢) 60 C
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Fig. 5 SEM pictures of 2D photonic crystal of a-Fe, O; bowls produced
by mask dried for (a) (b) 1 h; (¢) 3 h
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Fig. 6 Low (a) and high magnification (b) SEM images show the two-dimensional

photonic crystal of ZnO pillars
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Fig.7 Reflectance spectra of self-assemble PS monolayer structure produced in 40 C
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Fig. 8 Reflectance spectra of two-dimensional photonic crystal of ZnO pillars
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