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Photonic Crystal with Absolute Band Gap in a Two-Dimensional
Quasi-Honeycomb Structure

Lin Xubin Chen Yujie Li Baojun
(State Key Laboratory of Optoelectronic Materials and Technologies, Sun Yat-Sen University, Guangzhow 510275)

Abstract:

A type of two-dimensional photonic crystals with a quasi-honeycomb structure, which is formed by

introducing two consistent dielectric cylinders into a triangular lattice, is investigated here. The relationship of its
band gaps with the position of cylinders is numerically calculated and the photonic energy band is evaluated by the
frequency domain method. The calculated results demonstrate the existence of large band gaps in quasi-honeycomb-
structured two-dimensional photonic crystal. At a certain filling ratio, the largest absolute bandgap can be obtained by

optimizing the position of the cylinders introduced.
Key words:
structure; triangular lattice

1 5 75

AR, AATI% A 4 TR 5 M F 5 772 A T IR R
DGR X B A A TR G5 H BB RR OO T R R B —
ANEBERER BT, SRS R RE
TR THAE AR MR AR ERBIN
R T B Aok T LA R A 2 — A3 3R i L PAY L 1
BB o X B B B AR R IR A T B R, R
WAEILT S A P I A Rt B 25 Uk . SE T BRI 7P AE
FEH BHEA D AR A RS P B FHO6 T
B 4 R P B 2 R R PSS R DR Ky T LA
ARG T R HDE T8 A R RS, 76 R B fE R
N 2 R BO AR B9 BT J5 T A T AE B R A AL

optoelectronics; photonic crystal; absolute band gap; frequency domain method; honeycomb

BroERM, A =406 7 S & 4 BB 7E & Jr 1 KR il
FEH % 58, B = 4 % 7 B 1 1 A I IR .
— W TER B, 0K 5 M B 0 R e T L2 3 DA B
AR T ELIE B T A R A T AR ) 4
HARXT AR T 8k, HET, LM B RGO T
Y B 7 ¥ R M R B b AT A DR AR
(9~ ZE T S A, T 45 T R AR I B T
A0 5l oL R B 7 A - T LA B . A TR R, AR 4
FL 39 B W 74T T4 BORE B i 1 W4 e R B AE —
Y- P9 B 72 B8 2 R E AR CRL S 7E 48 F TN
1 H ik (B 7E 45 F | PR B A IR, R
A L PR REE AR BOE T B BN A e

* BR HAR F RS T KRR (90401008) F i B FAA TR R HEFRFEERHRESMAE (104144) . H&E %
B2 5 B A B S (20040558009) F1 ) JH 1 B3 1 R H —— 44 K £ W (2004Z3-D2051) BI R R .
YEZ®A MRIEMW (1981~), B, R AL L4, TENE 4N T RAE S S 4 NITE.

E-mail; linxubin_zsu@126. com

e#% B #: 2005-04-15; W EE0HE B 9. 2005-06-13



13 MIBH . REEREM T W R 40T Rk 127

A 58 A B, AT A LB AT B PR O TE — 48 T N )
B4k . 7EHRITRT SN B A, =M M2
HOLTREEZEH. IR, UEWELR
BRI, S SEETEAN B I =M S S OE T &
RfrE— AN LEER M SE 2T IR . (R, A T B
RALTE 217 B L 1 B AR A0S A% W B /N
2, A R AT X S BRAE B 2 SR AR R R A
DI T A T AR KERE . T MR,
Padjen 551 58 3 B0 AR A 5 AL B JE IR 3o O B 3
17 B5E , A BLIE L B AT B 47 A BB 6 3RS BER
Ry SE B, T LA 5 MK ESEBl. 5 5h, il it Bk
AR7N A b P e RO B 50 A B AN AE SRR R LA
AR TR A [ JE B9 S BRAE , W] R O AN A TR AR
PLYERE T RS DL T 3 T R R B k. Cassagne
SEU R BRAES A B P Sl S B A A R AR TR AR
) S B IR S T TE B R IR 58 17 B, i — 2B B 3R
B, QR PSS TR B 2 AR O [R] s AT LY Az 45l 5
Eoxi TR

AR T RBAEYERR S A AT HLYE M T A 2RI
WO T TEAM B IIARNEE—RKN B,
HX WA~ B 2 A [ 40 B B AP AT 1 B R K (R
HCHEREAFRA B E BN R, #d%ERA
I BURETE = #8 S o B9 000 F WL 28 H X Ot Tl BRIK
R, G5 SRR T, PG5 M AT DAY A2 A AROBE T U 05
1] B 58 42 0 B T EL7E S FE R BN K IE 0L T
A AE 58 406 1 B, DA T W) 5 4 221 ol AR 9 9 o
A2 BRI AR XEBE o [l i, ok 38 it M A SR
AR B AL B, AT LA AR 3 Bt 4 5 B2 DA T 45 B e K AL 52
TR .

2 HEEIRTTIE
FEBAT o D B B o 2 S
IR LS

1 _ (w)?
vxvaH(r)—(c)H(r), %))

Hrpe(m) AN RN E A, HP RS ®R
BE o RHRE,c R,

(D AT LAF B — 7 J6 R DXI80K e 25 1
AAEE I 0] R, — M7= AR S AR w, A
(1) 2 AT LARIIE , 4 B B 7 25 [H] I 2 7 SR 8 B A
TESRZR P E . AR e(r) 2 JE B It 2540 » AR 98 A 0% bk
SE P, A BRBOR R T ET B

H = explitk « r—wt)]H,, (2

Horp R AR BE R, He N A 43 (AT LATE & Ml
8 358 ) (2 RRAMD X4, %

(v +ik) X %(v+ik) X H, = (cﬂ)Hk (3

ER H, 25 8100, BT LA S Br b2 R A 5
{4 o —A™ 4 Y A R X8 P9 SR A JE oK AR AE B 1 R
B, M JE T e B PR 7E— A BRI = )
LR EE RS A RIS AR X
BT He 2B B2 8, B NELHZ
NI SEMATESR R w0, (R (P n =1,2,3,,
3 SR AR S 6 28 7 L R K R R B E AT
B, 3 4B 0 Rl A R A “RB Y M AR SR
FASCHRO17] 42 S i 434k 0y 12 %o i A o i 0% T RE
#HTIHE.
WHENE 1 IR FEBRRELWEKN =M 5%
JHL, AR 32 5 ) A b el R ML B R T R
rlza(%,“/;), rzza(—%,“/z—g), €))
Ho h@EEE ERES IIAWDNEL2—HK
To R A 5 B A AR B B A S B AL R AL B 4 BN
w =—u;, = uld,d) FHSEIMOBRE, HP d N
PN AR Z R IR B, 0 AW A E L 5 5
Ko, ZIAFA NI 0°<CI<L30°,d >0 BT«
e n BB v, <a/4, BT @AERS B0 1
X FR P XFERE AT DABOR T 4 B 2L B BT A
AR, N R ER IR, Z B RRKRIE L, X
d =+3a/3 H 6 = 30° B, B THH R IEA 5 — 4
TG, W R BT IR B W ERREM; Hd =0
B, REE L EERE B, NWR=A%H.
BT R EIRRR IR DL LA R, AR Z K i
BARGEM N d W EUETE BIE BT DLROE , A SR 2%
BT A B A =B H L, T H 4 RR Y

X

L.,

Bl RERR_GOLT RIEEH
Fig.1 Two-dimensional quasi-honeycomb photonic

crystal structure
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Fig. 2 Photonic band gaps for quasi-honeycomb structures of air cylinders in background dielectric of GaAs of E-polarized

and H-polarized versus the distance between air cylinders for (a) B=60% and §=30°, (b) B=49% and §=1°, The

black represents absolute band gaps
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The symmetrical wave vector points are labeled

using the notation of Ref. [15]
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