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Two-dimensional photonic crystal optical switch
controlled by polarized light

TAN Chun-hua'?*, HUANG Xu-guang'**
(1. Laboratory of Photonic Information Technology, Guangzhou 510631, China; 2. School of Information

Photoelectric Science &. Engineering, South China Normal University, Guangzhou 510631, China)

Abstract: A novel method to control the photonic band gap of 2-D photonic crystal is proposed.
The two-dimensional photonic crystal, which composes of triangular dielectric cylinders between
which liquid crystal (phenylacetylene) is filled, is placed between two vitreosil substrates. After
the liquid crystal in the isotropic arrangement is illuminated by polarized UV light, the light-
induced liquid-crystal molecule arranges orientationally. Results of numerical simulation show
that the structure of the forbidden band of the 2-D triangular photonic crystal can be tuned by
manipulating the photoinduced direction of the nematic LC molecules by the aid of external light
field. Since the selective transmission of TM- and TE- polarized modes in the waveguide can be
controlled by the adjustable photonic crystal, it can be used to manufacture the all-optical switch
in photonic integrated circuits.
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Fig.1 Cylindrical photonic crystal structure with 2-D
triangular distribution (The void between

cylinders is filled with liquid crystal)
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Fig. 2 Calculated photonic crystal forbidden band structures of 2-D triangular Si of filling LC
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