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Design of a photonic-crystal-cavity laser

Abstract: Photonic-crystal-cavity laser has the advantagextemely low threshold and is easy
to be integrated. In this thesis, | study modesa sfngle-cell photonic-band-gap laser cavity whih
formed by a two-dimensional triangle lattice. Imer to design a photonic-crystal micro-cavity with
high-Q factor, Plane Wave Expansion Method and t&idifference Time-domain method are
employed. We simulate the air hole array photomigstal defected cavity inside a semiconductor
material. Furthermore, the resonant frequenciedtamih-plane quality factors in cavity are calteth
It is found that the values of Q are influencedfégtors such as: the numbers of air holes along the
I'-K direction, the radius, shapes and locations ofri@rest-neighbor holes around the defect. To
improve the performance of lasers and to decrdaséasing threshold, we optimized the parameters.
The in-plane quality factor of the monopole will Aenaximum value when the nearest-neighbor holes
have moved outwards to 0.206om their original positions while the radiusstiould be 0.2, or the
elliptical major axis be 06
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