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Fig.1 Schematic diagraph of hexagonal lattice photonic crystal
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Two-dimension Photonic Crystal Complete Bandgap

LIU Guangyu' > NING Yong~jiang' ZHANG Li-sen'’

WANG Wei' > SUN YanHang' QIN Li' LIU Yun' WANG LiHun'
(1. Laboratory of Excited State Processes Changchun Institute of Optics Fine Mechanics and Physics
Chinese Academy of Sciences Changchun 130033 China;

2. Graduate University of the Chinese Academy of Sciences Beijing 100039  China)

Abstract: Photonics crystal ( PhC) is the material in which the refractive index changes periodically and the
PhC has a band structure and location mode this structure can control light. In order to study two-dimensional
PhC complete band gap in this paper plane wave expansion method was employed to simulate four types of
two-dimensional PhC. We study the relationship between the complete bandgap and the variation of column ra—
dius r with a fixed lattice constant. We found that hexagonal lattice PhC air holes complete band gap appears
in the r =0.42 ~0.50 pwm range complete band gap width does not increase with the air column radiu r but
there is a maximum width. The maximum band gap width is Aw, =0. 08( wa/2mc) . When air column radiu
r=0.47 ~0.50 pm square lattice PhC exists complete bandgap the band gap width Aw, =0.02( wa/2mwc) .

And complete band gap center frequency increases with r. Results indicate that for hexagonal and square GaAs

columnar PhC there is no complete band gap.

Key words: photonic crystal; plane wave expansion method; complete band gap
CLC number: 0431.1 PACS: 42.70. Qs PACC: 4270Q Document code: A
DOI: 10.3788/fgxb20113202. 0169

Received date: 2010-0825



