1 31 B3 4 a5 ERKER Vol. 31, No.4
20124 8 A I. Infrared Millim. Waves August, 2012

SCEHS 1001 —9014(2012)04 —0306 — 05

24 S B — 4 Archimedes A7 & 1%
FEREE TR

whE, IRE, FE9, R &, Izt
(L KIS A H5 PEa TRSH, LT KK 030024,
2. KIBRET NP RREF S THRFEL 7T KR 030024)

BEAAFEHEREAESZETEPARE T A0 48 Archimedes A7 B LT HENEHFEHM S
T EARGE LA AT THE HE - S ET AR TS REAEN T AL TEF TEN By IR
B30, R EAE M3 0 Archimodos AT B 25 H7E 2 FEAHF A6 31 06 0 =2.40 AL A BT R, % n=2.60
AR I R B R AR o BV AEAIE 0 Archimedes A7 GBI AN ES FENTHE =330 N x2 B F £ 5
A, LA RN e FE AR ES ARG EEERAT.ARABEXTESREAEL
R MEFEGHAEAEFRAREEEE RS A,

X B W AT RE PR E Archimedes A7 s AN T

HESES.0734 SUERFRIRAE: A

Effects of structure parameters on the bandgap of two dimensional
Archimedes A7 photonic crystals

YANG Yi-Biao', WANG Wei-Jun', FEI Hong-Ming', LIANG Wei’, WANG Yun-Cai'
(1. College of Physics and Optoelectromics, Taiyuan University of Technology, Taiyuan 030024 China;

3
2. College of Muterials Science and Engineering, Taivuan University of Technology, Taiyuan 030024 China)

Abstract: Planc wave cxpansion method is introduced to simulate the band structures of two-dimensional photonic crystals
made of Archimedes A7 lattice of cireular and square diclcetrie rod in air. The bandgaps of Archimedes A7 lattice with die-
lectric rods is also discussed as functions of the refractive index, filling fraction and rotation angle. The results show that
the complete bandgap can be obtained when the refractive index is greater than 2.40. The width of complete bandgap rea-
ches the maxzimum when the dielectric refractive index of the circular rod is equal to 2. 60. For the Archimedes A7 lattice of
square dielectric rod, the complete bandgap reaches the maximum when the dielectric refractive index equala 3. 80. The
maximum complele bandgap chanpes In a narrow range as the relraclive index increases. When the rolalion angle of the
square dieleclric rods changes, the maximum handgap keeps conslanl for a (ixed reltaclive index. However aller the change
of rolalion angle, the complele bandgap appears in a large secale of Lhe (illing [raclion.
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Fig. 2 The largest complete bandgap for a Archimedean lattice
of circle rods in gir as a function of the refractive index
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square tods in air as a function of the refractive index
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