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Two-dimensional photonic crystal with triangular lattice structure of air cubes and
its characteristics of band gap

ZHANG Ruijuan, YIN Haiging, WEN Jing, CAO Wenbin

School of Materials Science and Engineering, University of Science and Technology Beijing. Beijing 100083, China

ABSTRACT Band gap characteristics of the photonic crystals with triangular lattice of air cylinders and triangular lattice of dielectric

cubes were comparatively studied by means of plane wave method- 2D photonic crystal with triangular lattice of air cubes was put for
ward and the influence of dielectric constant on the band gap width was analyzed.- The results show that the band gap width of pho-
tonic crystal with triangular lattice of air cylinders is much wider than that of photonic crystal with triangular lattice of dielectric cubes
when the photonic crystals are made of the same material- For photonic crystal with triangular lattice of air cubes. theoretical calcula-
tions show that two complete photonic band gaps occur and the relative dielectric constant more than 12.0 for the appearance of two
gaps- The two band gap width reaches its maximal value when the relative dielectric constant is 19.0.
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Fig-1 Photonic crystals with triangular lattice of air cylinders (a) and dielectric cubes (b)
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Fig-2 Band structures of photonic crystals with triangular lattice of air cylinders (a) and dielectric cubes (b)
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Table 1 Maximal band gap of complete forbidden band and corresponding structural parameters of two structures

gt 2R/ a K L/ a A Ry |
[ 025 A b 0.976 3,4 gl 0.4707 0.4118~0.5292
T A7 v Bk 0.544 5,6 gt 0.4523 0.4444~0.4601
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Fig-3 2D photonic crystal with triangular lattice of air cubes
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Fig-4 Band structures of photonic crystal with triangular lattice of air cubes: (a) GaAs;: (b) Ge
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Table 2 Maximal band gap of complete forbidden band and corresponding structural parameters of photonic crystal with triangular lattice of air cubes

Bhg M AL €, L/a AR DR HeHE
GaAs 11.4 0.857 3, 4 BEH (A 0.496 6 0.4734~0.5198
Si 11.7 0.854 3, 4 gEHF A 0.4923 0.4679~0.5174
0.822 3, 4 B A 0.3896 0.3714~0.4078
Ge 16.0
0.805 4, 5 BEH ] 0.4572 0.4317~0.4827
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