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Complete Photonic Band Gaps of Two-Dimensional Triangular Lattice
Photonic Crystals Based on Copper-Coin-Shaped Air Hole

LI Chuan-qi, FAN Qing-bin, YANG Meng-jie, ZHANG Xiu-rong
(Department of Electronic Engineering » Guangxi Normal University, Guilin, Guangxi 541004, China)

Abstract: Plane wave expansion method has systematically studied the complete Photonic Band Gap
(PBG) of copper-coin-shaped triangular lattice Photonic Crystal (PC). The results demonstrate that the
copper-coin-shaped scatterers is a combination of the air hole type and dielectric rod type of PCs, which in
favor of obtain a wider complete PBG width. The width of the complete PBG has certain stability to
deviation of doped material and the air hole radius caused by the preparation process. The two types of
dielectric of which the PC are composed must have sufficiently large dielectric constant ratio to get the
complete bandgap. The copper-coin-shaped triangular lattice PC begins to appear complete bandgap when
the e=11. 8. By grouping optimization of parameters, the widest complete PBG of Awa /2xc is 0. 136 1
with Aw/w,u of 33.55% when e is 22. 75, R is 0. 483 pm, d is 0. 195 pm, ¢ is 90° and G is 1. 3.

Key words: Photonic crystal; Complete photonic band gap; Plane wave expansion method; Gap-midgap
ratio; Scatterers
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(a) The structure of copper-coin-
shaped triangular lattice PC

(b) Copper-coin-shaped scatterers unit cell
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(c) The rotation angle of copper-coin- shaped
scatterers.
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Fig.1 The model of triangular lattice PC of copper-coin-shaped air hole
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(a) The width of the complete PBG varies as the dielectric

constant(¢) when R=0.48um,d=0.2 um,G=1,p=0°

0.12

0.10 1

0.08 |

0.06 |

0.04 |

Gap width(Awa/2mc)

0.02

0
0.44

0.46 0.48 0.50

R/pm

(c) The width of the complete PBG varies as the radius of the
air hole when &=22um,d=0.2 pm,G=1,p=0°
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(b) The gap-midgap ratio(dw/w,,,) of the complete PBG varies as the
dielectric constant(e) when R=0.48 um,d=0.2 pm,G=1,p=0°
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(d) The width of the complete PBG varies as the width of square
column when =22 um,R=0.48 um,G=1,9=0°
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Fig. 2 The effect of structure parameters to complete PBG
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(d) The width of the complete PBG varies as the dielectric
constant(e) of the copper-coin-shaped hexagon-lattice PC
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Fig. 3 The optimization of structure parameters and the optimized complete PBG
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