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Study on Energy Band and Slow Light of 2D Photonic Crystal

LI Cai-shan,LOU Shu-qin

(Institute of Lightwave Technology, School of Electronics and Information Engineering , Beijing Jiaotong University, Beijing 100044, China)

Abstract: By comparing the energy band of 2D photonic crystal with square and triangular lattice, the 2D tri-
angular lattice for the study is selected. The photonic band gap (PBG) can be formed by the periodicity of the per-
mittivity in the photonic crystal, and then the movement of the photon is controlled. The single—line—defect pho-
tonic crystal waveguide is proposed, the effect of the energy band structure and dispersion relation with the line
defect on the group velocity is analyzed, and the group velocity dispersion (GVD) of the effective slow—light re-
gion is at 10° ~ 10°. To realize the dynamic adjustment of group velocity, the permittivity and the lattice radius are
changed, the group velocity can be adjusted to below 0.1c. The simulation shows that the fundamental factors im-
pacting the group velocity is the changed frequency of the defect band.

Key words: plane wave expansion method; defects; group velocity; energy band; coupled waveguide; pho-
tonic crystal
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