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Abstract

In order to obtain wide band gap in two-dimensional photonic crystal materials and adjust the
band gap position and width according to the requirements, a new two-dimensional photonic
crystal structure is proposed in this paper: the uniform dielectric cylinder is arranged into a
square structure, and the refractive index of the cylinder increases in space by steps. The square
photonic crystal of two-dimensional cylindrical medium is constructed as follows: the refractive
index of cylindrical medium in each two layers was the same, and the refractive index stepsise in-
creased in the y direction. By using the finite time domain difference (FDTD) method, the trans-
mittance of planar light wave through the two-dimensional photonic crystal is calculated, and the
band gap of the photonic crystal is obtained. It is found that the compact cylindrical dielectric
square photonic crystal with increasing refractive index stepsise does not have a complete band
gap, indicating that when the circular medium column is tangent, the complete band gap cannot be
obtained. The filling rate is between 0.1962 and 0.3488. As the lattice constant increases, the cen-
tral wavelength of the bandgap moves to the longer wavelength. At the same filling rate, when the
refractive index stepwise increases and shows a periodic change, the bandgap position does not
change, but the bandgap width decreases.
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Figure 1. Structure diagram of square photonic crystal of cy-

lindrical medium with increased refractive index stepwise,

Every two rows of dielectric cylinders have the same refrac-

tive index, which increases in turn along the y direction
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Figure 2. r = 0.2 m, a = 0.6 m, transmission coefficient
and wavelength relationship
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Figure 3. r = 0.4 m, a = 1.2 m, transmitted light energy
and wavelength diagram
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Figure 4. r = 0.4 m, a =1.6 m, transmission coefficient and wa-
velength relationship
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Figure 5. r = 0.4 m, a = 1.2 m, transmission coefficient and
wavelength relationship
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Figure 6. r = 0.4 m, a = 0.8 m, transmission coefficient
and wavelength relationship
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Table 1. Parameters and band gaps of two-dimensional cylindrical photonic crystals with incremental refractive index
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