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Properties of ultraviolet and deep-ultraviolet
photonic crystal micro-cavities

FENG Xiang*, GAO Na*", ZHU Qifen*, HUANG Kai*, KANG Jun-yong®
(a. Fujian Provincial Key Laboratory of Semiconductors and Applications;
b. Fundamental Physics Teaching Laboratory, Department of Physics,
Xiamen University, Xiamen 361005, China)

Abstract. Plane wave expansion method was used combined with FDTD method to calculate the
band structures and quality factors of ultraviolet and deep-ultraviolet photonic crystal micro-cavities.
The results showed that the width of the band gap of square lattice photonic crystal structure was ex-
tremely narrow, it was not beneficial to the enhancement of the electric field for restricting photons in
ultraviolet range. Thus, by controlling the lattice structure and the lattice constant of two-dimension-
al photonic crystal, and by introducing single point defect and multiple defects, remarkable strengthe-
ning of the electric field was observed. Furthermore, the filling factor was optimized to obtain a quali-
ty factor as high as 6 107 in the photonic crystal micro-cavity with multiple defects.

Key words: ultraviolet and deep-ultraviolet; photonic crystal micro-cavity; band structure; quali-

ty factor; FDTD

Novel lasers and optical effects in optical superlattice

HU Xiao-peng, ZHANG Yong
(College of Engineering and Applied Sciences, Nanjing University, Nanjing 210093, China)

Abstract: The basic concepts of optical superlattice, quasi phase matching theory and the quast
periodical optical superlattice were briefly introduced. The design scheme for constructing a novel red-
green-blue multiple-wavelength laser based on optical superlattice and solid-state laser techniques were
also briefly introduced. In addition, the nonlinear second harmonic Talbot effect in optical superlat-
tice, which is a nonlinear optical analogue to the traditional Talbot effect, was demonstrated.

Key words: nonlinear optics; optical superlattice; laser techniques; nonlinear Talbot effect
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