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Effects of Filling Ratio and Lattice Points Direction on Two-Dimensional
Triangular-Lattice Photonic Crystal Band Gap Characteristics
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Abstract Band gaps of both TE-polarized and TM-polarized modes photonic of two-dimensional triangular-lattice
ellipse-lattice-points air-hole photonic crystal are caculated by finite element method. By changing the size and
direction of ellipse lattice point air holes, the effects of air hole filling ratio and lattice points direction to the photonic
band gaps are studied. The results show that TE-polarized mode band gaps are easier to be formed in air-hole photonic
crystal. With different filling ratio, lattice point direction has different effect on both TE-polarized and TM-polarized
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modes band gaps. There is no complete photonic band gap no matter where lattice points orient.
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Fig. 1 Cross section of air-hole photonic crystal. (a) Without rotation; (b) with a 30°rotation
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Fig. 2 Brillouin zone of ellipse-lattice-points

photonic crystals
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Fig. 3 Band gap structure of TE modes when R, =0. la,

R, =0. 3a without rotation of air hole
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Table 1 PBG location of TM mode of different

rotation angles when R, =0. 5a (unit; wa/2wxc)

Rotate PBG bottom PBG top
PBG width
angle /(%) frequency frequency
0.0002 0.2264 0.2266
0 0.0034 0. 5459 0.5493
2 0.0022 0. 5437 0. 5459
14 0.0014 0. 8146 0. 816
20 0.0021 0.5429 0. 545
0. 0002 0.2264 0.2266
2 0. 0008 0.5493 0. 5501
24 0.0024 0. 5445 0.5469
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