%328 HTH b= = SO Vol. 32, No. 7
201247 A ACTA OPTICA SINICA July. 2012

Y TR SRR RO A ) 2 A1 HL IR DX A 55 e

3 > 1,2 HE 1H3 g 1
FRE? XBR FuT
(| TRTEAR NG LB, r#rwmww@ZWW%Wﬂ&ﬁ#ﬁ,ﬁ@%msmmw
PR T ALK S HER L TR T 510006

TEE R BRI WF 58 T 4 M SRR BT R T 2 A3 B UK DX Y S, 7R B AR A T A SR
G — AN FE R BT B [ SRR BR R VE B R XS BR G54 IO T B AR 5 SR AR A M ASAE AR SR AE AE S — A N X 1Y

A . SRR AR A SR B AR AT S A L A0 RO T R AR I SRR X BR R AE R e, BT R S T 2 A B

UK DX Ay R A5 — A LI X Y 1/

KEEWR  WHDG2E R ET 2 A BN X5 7 TR TR 06 T AR R SRR

FESES 0734 XERFRIRAS A doi: 10.3788/A0S201232.0726002

Effects of Point Group Symmetry on Irreducible Brillouin Zone in
Two-Dimensional Photonic Crystals

Xu Zhenlong'* Wu Fugen® Guo Zhongning'
' Faculty of Electro Mechanical Engineering, Guangdong University of Technology ,
Guangzhou , Guangdong 510006, China
? Meizhouwwan Vocational Technology College, Putian, Fujian 351254, China
* Department of Experiment Education , Guangdong University of Technology

Guangzhow , Guangdong 510006, China

Abstract By using the plane-wave expansion method, the effect of point group symmetry on irreducible Brillouin
zone in two-dimensional photonic crystals is studied. Additional cylinder in unit cell of single-cylinder two-
dimensiional photonic crystal is designed as symmetrical structures with different operation numbers of symmetry,
eigen-frequencies of the five lowest energy bands in the Brillouin zone are calculated. The results show that in the
calculation of two-dimensional photonic crystal band structure, if the photonic crystal point group symmetry operation
number is 7, the irreducible Brillouin zone should be 1/7 of the whole first Brillouin zone.
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Fig. 1 (a) Two-dimensional photonic crystal model in square lattice; (b) first Brillouin zone of

two-dimensional photonic crystal with square lattice
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Fig. 2 (a) Two-dimensional photonic crystals model with a square cylinder placed into the center of the unit cell; (b)~ ()
contours of eigen-frequencies of the lowest five energy bands in the first Brillouin zone, (b) band 1, (¢) band 2,

(d) band 3, (e) band 4, (f) band 5
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Fig. 3 (a) Two-dimensional photonic crystals model with a rectangular cylinder placed into the center of the unit cell; (b) ~
(f) contours of eigen-frequencies of the lowest five energy bands in the first Brillouin zone, (b) band 1, (c¢) band 2,

(d) band 3, (e) band 4, (f) band 5
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Fig. 4 (a) Two-dimensional photonic crystals model with a square cylinder placed into the position (0. 24a,0. 24a) of the
unit cell; (b) ~(f) contours of eigen-frequencies of the lowest five energy bands in the first Brillouin zone, (b) band

1, (¢) band 2, (d) band 3, (e) band 4, (f) band 5
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Fig. 5 (a) Two-dimensional photonic crystals model with a square cylinder placed into the position (0. 25a,0. 40a) of the
unit cell; (b) ~(f) contours of eigen-frequencies of the lowest five energy bands in the first Brillouin zone, (b) band

1, (c¢) band 2, (d) band 3, (e) band 4, (f) band 5
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