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Fig. 1 Several constant-frequency contour of the

first band of a model photonic crystal
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Fig. 2 The electromagnetic wave propagating
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Fig.3 The AANR frequency range in the first

Brillouin zone
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(b)The triangular lattice of air holes in dielectric background
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Fig.4 The AANR frequency range in the band structure
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Analysis of Structural Parameter and Electromagnetic Parameter in Two-
Dimensional Photonic Crystals with All-Angle Negative Refraction Property
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Xi'an 710049, China)
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Abstract; Constant-frequency contours analysis method and the plane-wave method were employed to gain
the frequency range of the incident electromagnetic waves when all-angle negative refraction ( AANR)
phenomenon occurs in two-dimensional photonic crystals. The dependence of the frequency range on
structural paramerter (crystal lattice shape, the ratio of the rod radius and the lattice constant) and
electromagnetic parameter (the dielectric constants of the rods and of the background, incident
electromagnetic waves with different polarization) were investigated. The result shows that when a
dielectric constant is fixed, it is necessary that the other dielectric constant reach a threshold. Photonic
crystal has its optimized structural parameter and electromagnetic patameter when it has its largest AANR
freqency range.

Key words: Photonic crystals; AANR; Constant-frequency contours analysis method; Negative refraction
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