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Fig.2 (a) Triangular lattice photonic crystal microcavity; (b) Square lattice photonic crystal microcavity
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Properties of a Photonic Crystal Microcavity

Zhao Zhimin', Xu Xingsheng, Li Fang, Liu Yuliang, and Chen Hongda

(Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: In order to design a new type of photonic crystal microcavity with a high quality factor and to study the relation-
ship between the resonant mode wavelength and the lattice constant of a single-defect photonic crystal microcavity, the finite
difference time-domain method and the Padé approximation together with Baker’s algorithm are employed to calculate the
resonant mode wavelength and quality factor of air hole photonic crystal microcavities made of semiconductor material. The
quality factor of this photonic crystal microcavity is 246510, and it has a linear relationship such that a change of three nano-
meters in the resonant mode wavelength results in a change of only one nanometer in the lattice constant of the single defect
photonic crystal microcavity for a fixed hole radius. These results provide theoretical instruction for fabricating photonic
crystal microcavity lasers.
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