57 12 2008 12
1000-3290/2008/57 12 /7717-08

Vol.57 No.12 December 2008

ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.

12
1
2008 3
PACC 4270Q 4280L
I.
20
12
3—10
11
3511
6 11 12
13—15
16
* 60778032 10674051

T .E-mail slan@scnu. edu. cn

510006
515063
8 28
Joannopoulos “  photonic
micropolis”
CMT 'V
FDTD CMT  FDTD
2. CMT
1
w  0.45 pm n, 2.9
n, =
1.0
a 0.45 pm.
la 1.35a
1
d a
d-a



7718 57

CMT

14550 0. 60a
L 4 !
| ek - A
— I__________________I I__________________I
<« [1I000 OO0 oee §60 |
t T t T
| 1 I |
T : R : SR i FARLBEER :
\ o ____ 1 v - L ____ |
1
B9 :
1
T, =ltl]* = 3
A [0 Y : ‘ tb‘ 1+ 62
CMT v 5=0 o
dA .
q, = oo - Y A+V s, 4V Vs
S == 38, +\/;A 1
S22 == S8 +ﬁA S_2 S,o S_3 S43
S S S22 S-2 $43 S
’ 1 A [ ] :M“[ ]
S_3 S
) 4
e 0
S_, S M, :[ ) ]
s :Ma s 0 e.l§0
+2 -1 2
1+j6  jo ] ¢
-j6 1-3j0
o= wy — w /y Y 1 MC:MSMWMS
w Wy . M,
|
" [ &0 + e 1407 e 07 +j0 +e’ -8 430 5
Cler 8 -0 e 8- 107 4 e
|
. te. CMT
TL, = ‘ tc‘z = 1 6

1 + 46 Ssing + cosp >’



12 7719

20

3.
@ k
@ =mn m 6
a T
1 k( 2) “’( 2) ’ !
© T+ 487 .
_ y/2 2 7 k 6.548—6.604 ;1m_l
V24 w—w P 0.938—0.946. s 0.929
o= m+0.5 =« 6 o, =
B d-a B
~ 1 nw)? 12
L= 4 8 5:[(L_) - ]
8 4 k
SD = §00 + §0w
. 2 2412
n,w om
6 6:0 §0=§00+[(C)—(;)] d—a.l()
10 6
0 = - cotg 9 wy
9
24 12
wy — nw om
s =—eofen s [(%) - ()] a-a]
© 11
w
P =@yt @, ®o
@, . ® 4. FDTD
w 7 8
0=0 Rsoft
9 1 FDTD
¢
9
% ¢ =mm
® 9 . all6 x all6
al 32c¢ .
a.
© .
0.275 2nc/a —0.300 2xnc/a c 0.256 2nc/a —0.327 2xnc/a
a . wy =0.2870 2wc/a Ay =1.568 pm
n =2.9 n,=1.0 w=0.45 pm 7 =0.0013 2xnc/a

Q =110. 2 a



7720 57

FDTD 3 CMT ©o 0.5m.
1 d
d=a 2 b 2 b
2b
=05t 6 . FDTD 0.2870 2mc/a
CMT CMT

1 1

®/2nca”

9.5 10.0 10.5

Sy

0.275 0. 285 0.295
®/27ncea’!
0.3
w=0. 2838
© 10 @
0.2 0. 2862 z
g 20
B~ o
El
~
0.1F B
V 10
0_0:/I\J . S I_J 0
0.24 0.28 0. 32
w/2nca™t
3 7.90a a FDTD CMT b


Absent
Image
File: 0


12 7721
1
11
d 6 10 3b. 11
d=7.90a 1)
3b 10
0.70a w 0. g
d=7.90a 8.00a 8.25a 8.60a 0.2870 10
3 a
d=7.90a 6
w Wy 60=0
2ntc/a @y
3¢
0.2838 0.2870 0.2894. 0.2862 3c
wq wq
4 3d
3d
3 a H,
p/m
9.5 10.0 10. 5

~
S~
Y
-20 1 L L L l L L " L
0.275 0. 285 0. 295 0.275 0. 285 0. 295
w/2rca™t w/2nca!
0.4
©
L 0. 2839
~ 0.2}
AJ | S S O VN
0.24 0. 28 0.32

w/2nca™t

4 8.00a a FDTD  CMT b



57

7722
x 0.2839
4 C (O
S_2 S42 S-3 S 43 w,
d 8.25a
3 5 a
CMT FDTD 2 b
Wo
5b
d=8.00a
Wy 10.5%
Wo
4 a .
4b o @
0.2820 S
0.2883 6=0 wy Wy 0.2779
4 ¢ 0.2953 o
>~
S~
«w
0.275 0. 285 0. 295
w/2nca” w/2mca”
0.2
0.2779 ©
0.1F

5 8.25a

0.0

/\J 0. 2953
I U ) A | h\]
0.24 0.28 0.32
w/2ncea!
FDTD  CMT b



7723

12
wy 0.2779  0.2953
(O 3
CMT k
w,  0.2870
g 2y 0.0026.
k d d 8.60a 6
=8.25a Sec wy d=7.9a
CMT  FDTD
@/2nc-a™
8.60a FDTD  CMT

1 Joannopoulos J D Johnson S G Meade R D Winn J N 2008 Phys . Lett. 91 051113

Photonic Crystals  Molding the Flow of Light 2th ed  Princeton 11 XuY LiY Lee RK Yariv A 2000 Phys. Rev. E 62 7389

Princeton University Press 12 FanS Villeneuve P R Joannopoulos ] D Haus A 1998 Opt.
2 Inoue K Ohtaka K 2004 Photonic Crystals  Berlin ~ Springer- Express 3 4

Verlag 13 Lan S Nishikawa S Sugimoto Y lkeda N Asakawa K Ishikawa
3 Chen J C Haus H A Fan S Villeneuve P R Joannopoulos J D H 2002 Phys. Rev. B 65 165208

1996 J. Lightwave Tech . 14 2575 14 Akahane Y Asano T Takano H Song B S Takana Y Noda S
4 Foresi ] S Villeneuve P R Ferrara J] Thom E R Steinmeyer G 2005 Opt. Express 13 2512

Fan S Joannopoulos J D Kimerling L C Smith H 1 Ippen E P 15 Lin XS Chen X W Lan S 2005 Chin. Phys. Lett. 22 1698

1997 Nature 390 143 16 Yariv A XuY Lee RK Scherer A 1999 Opt. Lett. 24 711
5 Soljacic M Ibanescu M Johnson S G Fink Y Joannopoulos J D 17 Haus H A 1984 Waves and Fields in Optoelectronics  Englewood

2002 Phys. Rev. E 66 055601 Cliffs Prentice-Hall Chap 7
6 Yanik M F Fan S Soljacic M 2003 Appl. Phys. Lett. 83 2741 18 Fan S 2002 Appl. Phys. Lett. 80 908

LanS Gopal A V Kanamoto K Ishikawa H 2004 Appl. Phys. 19  Maes B Bienstman P Baets R 2005 J. Opt. Soc. Am. B 22

Leit . 84 5124 1778
8 Lin XS WuWQ ZhouH Zhou KF Lan S2006 Opt. Express 20 Zhang K Q Li D J 2001 Electromagnetic Theory for Microwaves and

14 2429 Optoelectronics  Beijing  Publishing House of Electronics Industry
9 O’ Brien D Settle M D Karle T Michaeli A Salib M Krauss T F Chap 6 in Chinese 2001

2007 Opt. Express 15 1228 6
10 Yang X Husko C Wong CW YuM Kwong D L 2007 Appl.



7724 57

Impact of a stripe waveguide to coupled defect
modes of photonic crystals ™
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Abstract
Coupled defect modes of photonic crystals can be characterized by the transmission spectrum shape that is closely linked to
the stripe waveguide connecting the defects. Unlike the direct coupling cases where the phase shift of lightwave depends only on
the defect mode frequency we found that for the waveguide coupling cases the waveguide length and the dispersion relation must
be also considered. By changing the waveguide length the spectrum can exhibit periodically three-peak appearance two-peak
appearance and flat top appearance. At frequencies close to the defect mode the results of the coupled mode theory are in good
agreement with the simulations using the finite-difference time-domain technique verifying the validity of the theoretical model

even in the complicated cases.
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