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tonic crystal,
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Fig. 2 The band-gap of two-dimensional square photonic

crystal with point defect.
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Fig.3 The spectral curve of two-dimensional square photonic
crystal.
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Fig. 4 The defect mode distribution of two-dimensional

square photonic crystal.
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Two-dimensional Square Photonic Crystal Microcavities

CHEN Song'?, WANG Wei-biao', LIANG Jing-giu®, XIA Yu-xue'”
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(1. Key Laboratory of Excited State Processes, Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate School of the Chinese Academy of Sciences, Beijing 100049 , China;
3.' National Key Laboratory of Applied Optics, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
4. Department of Elecironic Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Photonic crystals are new manual microstructure materials with periodic refractive indices distribu-
tion. The photonic crystals have photonic band gaps analogous to the electronic band gaps in semiconductors.
If the frequencies of electromagnetic waves are within the photonic band gaps, they cannot propagate in the
photonic crystals. We introduce the new structure in the research of photonic erystal microcavities. Two-di-
mension square photonic crystal microcavities composed of Al,O, are studied by plane wave expansion method.
The physical mechanism and numerical simulation are detailed. We can obtain the band gap and the frequency
of defect mode. The range of defect mode is 470 ~ 476 nm. The spectral curve of defect mode is given by
calculating the quality factor of photonic crystal microcavities. In spectral curve, there are many peak values
when transmission wavelength is increased. The highest quality factor achieved at 475 nm. And more study on
the effective index of cladding was performed by fully vectorial effective index method. We study the stability
of photonic ecrystal microcavities by effective index method, and obtain the variational curve of effective index.
There is a steady field when transmission wavelength is about 475 nm. These methods are valuable in the
design of optical devices based on photonic crystal cavities. Photonic crystal semiconductor laser and photonic

crystal diode can be designed under this guidance.

Key words: photonic crystal; point defect; photonic crystal microcavities; effective index
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