] jcmik

|

g\ (Articles) 2011,29(07)
SE. ..

FINGTH DT ]ALGH AT
a1 B B &5

12, 2, 3, 2
1. , 710021
2. , 710069
3. , 710032
m= )

E H <10> <11> ) °

Xigia ; ; ;
PESES 0431 XikkiRE A doi  10.3981/j.issn.1000-7857.2011.07.007

Band Structure of 2D Air-hole-type Triangular Photonic Crystal with
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Abstract The eigenmatrix of the light propagation in photonic crystal are deduced by the plane—wave expansion method. The dispersion
curves of two dimensional square lattice and triangle lattice photonic crystals composed of circular air cylinders are calculated by
numerical calculation, respectively for vertical incidence. And the dispersion curves of triangle lattice photonic crystals also are
calculated for oblique incidence. Based on the calculation and analysis, it is indicated that the band gaps of E wave and H wave of two
dimensional triangle lattice in <10> direction and <11> direction for vertical incidence all appear, and they are wider than that of square
lattice; the dispersion curves of two—dimensional triangular photonic crystal in the oblique incidence are moved upward with the angle of
incidence increasing, and band gap center frequency also increased, however the band gap width has been reduced accordingly until it
disappeared. These studied results are significant for making photonic crystal elements and putting them into applications.

Keywords photonic crystal; band structure; plane—wave expansion method; air—hole—type

: 2010-04-01; :2011-02-19
(61077006) ; (07YICOL); (ZX10-34)

s s s : zhouzhulibin@sohu.com

N 46



] jemik —

2011,29(07) (Articles) ﬂﬁ\
S

) 2
. . Y k(G-G)ME,(G")= % E.(G) (3)
) G L
> «(G-G")PH,(G")="-H,,(G) (4)
) ’ G L
s M P s M P :
s @, M= (k+G") - (k+G)I-(k+G") (k+G*)" (5)
o \ P=(k+G") - (k+G)I-(k+G") (k+G)" (6)
71 o
s G .G’ s M P
B34 ’
o 9 2
; (
l) ) )

15-6]
’ e AL
o /
, (a) (b)
. 1 (a) (b)
Fig. 1 Intersection of the 2D square (a) and triangle (b)
lattice composed of circular air cylinders
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Fig. 2 Dispersion curve of E wave (a) and H wave (b) of square structure
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Fig. 3 Dispersion curve of E wave (a) and H wave (b) of triangle structure
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Fig. 4 Dispersion curve of E wave (a, ¢, €) and H wave (b, d) of triangle structure
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