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Abstract

According to the honeycomb structure of the two-dimensional graphene, we designed circular and
hexagonal scatterers. On the basis of a general analysis of the photonic crystal bandgaps, using the
plane wave expansion method, the characteristics of the band gap of photonic crystal constituted
by two Kinds of scattering elements with honeycomb structure were calculated. The bandgap of
photonic crystals in TE and TM electromagnetic field modes is obtained, respectively. The rela-
tionship between the relative bandgap and the structural parameters of scattering elements is
analyzed. According to the value of the relative bandgap, the model with the maximum relative
band gap is obtained.
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Figure 1. Diagram of graphene photonic crystals
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Figure 2. (a) The variation of the bandgap of the TE mode medium column with the R parameter; (b) The variation law of
the bandgap of the TE mode air hole column with the R parameter
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Figure 3. (a) The variation of dielectric column bandgap with L parameters in TE mode; (b) The variation of air pass band-

gap with L parameter in TM mode
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Table 1. Parameters corresponding to the maximum relative bandgap in four cases
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Figure 4. Energy band diagram of experimental simulation
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