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Effects of Quasi— Periodicity on Photonic Crystal Defect Modes
SHEN Xiao— ming, CHEN Xian—feng, NI Chong—wen, WANG Xu—dong, SHI Du—fang
(Department of Information Science, Jiangsu Polytechnic University, Changzhou 213164, China)

Abstract: By using the transfer matrix method, the effects of Bragg —mirror quasi—periodicity on the photonic
crystal defect mode was studied. Investigations reveal that, for both high and low refractive—index dielectric
layers, the defect mode alw ays shifts in the direction of low frequency with the refractive index or thickness in-
creasing gradually. However, the quality factor of the defect mode is affected in a different way by the quasi—
periodicity. When the refractive index of the high refractive—index layer increases or decreases gradually the
quality factor is correspondingly upgraded or lowered, but for the low refractive—index layer gradual change of
the refractive index affects the quality factorin a reversed way, nevertheless gradual change of the layer thick-
ness has almost no influence on the quality factor. Furthermore influence of the quasi—periodicity on the electric
field enhancement effect inside the defect layer was also studied, which is similar to that on the quality factor.
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