55 6 2006 6 Vol.55 No.6 June 2006

1000-3290/2006/55 06 /2765-06 ACTA PHYSICA SINICA (©2006 Chin. Phys. Soc.
*
1 2 1
1 200092
2 310027
2005 9 21 2005 11 22

PACC 4270 4210 7820

1.
1987 Yablonovitch '
PBG
2.
2
3 A ny d4
4 B ng dy .
Snell A 0, B
LHM ° Op nysind, =
6 ngsind, .
TE
cos Bd =cos kyd cos0, + kpdgcosly
o, ),
-5 (ZR + Z, 2] sin k,d,cos0,
x sin kpdycosOy 1
B Bloch d=dy+dy Fkyp=nysk
’ k Zyg = €upl ttas €
) . ™
8
1 1
Bloch
1 1
* 90203007 10547138 04QMH1407

F E-mail xx_ jj_ pp@hotmail . com



2766 55

Bloch 0,
8 .
0 Snell
sind = ny,sind, = nysin0, 9
7 0
7
A B . 0 2
kady o] 1 - (S:L“ ) = x 10
A
2 1 1 d,
1
LIS
sin kyd, sin kydy, = - sin® k,d, 3 fady = (sin@)zi 1
1 -
Z, 7y 1y
- + -2>0 4
Zy  Z, d,
2
7 7 m—lnsk,4d4[1_/1_(i)]<mn
- (—" + L= 2) sin kyd, sin kyd, =0. 5 "
Zy Z, 12
1 1 5
m
. 1
2
3.
n,# — ng cosl, £ cosll, 1
1 1
1 transfer matrix method "
1
1
ng=2¢,=4 p, =1 ng= -2 €5 =
eA:/% 83=£ n, = n 20.25 py= —16 dy = dy. 0
EA #— €B dA = dB 6 30 11
7 d, =0.2582X, A, wq
b cosl, = cosly Z—; +
ZB 0T T o
— =2>0. L 0.071258
VA 5
A 6 9 ol
RRS® LC ol Is;;;zg
~ o vt
=: 1:001
=
1 6
0. 96 0.I98 I I.IUU . 1..02 I I.IU4 I
1 é é ) .2 @ /o,
Tr T =1+ > (Zb’ + Z, 2|sin” k,d,cosl,
7 1 0 w
7 ng=2¢e4=4 py=1 ng=-2¢ep=-0.25 pp=-16

— — 15
kydycos0, = mmr m =01 2 8 dy = dy =0.2822, 15 4B



2767

0.00015w, .

d, =0.2582A, wg
00 =4.19°. 30° dw
1 wy =0.009w, .
30°
2
Lor Loy
0.8¢ 0.8}
0.6 56=4.19° 0.6 50=0. 009w,
3 F - &~ =
0.4F 0.4
0.2F 0.2}
[ (@) [ (b)
0. O 1 1 1 1 1 1 1 1 0 0 2 I 1 1 1 2 1 1 1 2
0 10 20 30 40 50 60 70 80 90 0.96 0.98 1.00 1.02 1.04
6/() ®/w,
2 a wo 0 360=4.19° b
30° 3w =0.009w; . 1
30°  60° 30°
d, =7.48751,
3 E 12al
LI.!?)IIJLI
4 i
0, 6250
. U Thi
[ 0, #8750
T 1,01
T
2 dy dg
3 3 0 )
1° 2 b ny=2¢e,=4 py=1npg=-2ep=-0.25 pup=-16
60° dy = dg =7.48752, 4 AB *.
Lor 1.0
0.8} 0.8}
86=0. 599" 30=0.634" r _
0.6 F 0.6 dw=0. 00015,
~ Fosfle > B L —
0.4} 0.4}
0.2} 0.2}
s (a) L (b)
0.0 AL A 0.0 . . . .
30 40 50 60 0.990 0.995 1.000 1.005 1.010
6/(%) w/w,
4 a wo 0 6=30° 30=0.599° 0=
60° 30=0.634° b 30° dw =



2768 55

2
Kramers-Kronig
LC
9
€p w = € — % 13a -
w L
_@ 0-0 0.96 I 0I98 l llOO l 1I02 I lIOll\MJI
- _ 13b . ) . . .
HMp @ MB W’ o/,
1 w = w,
30° 6 30°
5
ep = 1.21 a = 1.46w; 14a
py = 1.21 B = 1721w, 14b
ex=4 pu=1n,=2 d, =dy =0.25824,
5.

0
0. 1ht)

Wi 0. Zallt)

A 0.37h0

I ! [E0Th114]

“: W y \."-l‘. 0, G250

LR 0. ol

= ~ N 0. 8750

= L 1,01

=
0.95 0.98 100 1.02 104 L}
@ /iy 0.96 0.98 1.00 1.02 1.04
w foy,
5 g w
ni=2 e =4 py =1 B 13 14 7 0 w ny=2 ¢ =4
dy = dy =0.25822, 15 AB . ra =1 B 14 dy = dg =7.48752,
4 AB *
5 1 w = w
Wy
30°
7 5
(O
8 Wy
2 a
@o 0.004w, .
2b 6 6 2b
[On) 7

w 0 dA/ B



2769

dw=0. 0037w,
1.0
r (@
0.8}
0.6
0.4}
0.2
0.0 L . .
0. 990 0. 995 1. 000 1. 005

@ /o,

8 a 30°
7

1.010

8w=0. 0037w,

Lor
r ®
0.8}

0.6

0.4

0.2

1.000  1.005

w/w,

0.990  0.995 1.010

b 60°

Yablonovitch E 1987 Phys. Rev. Lett. 58 2059
Temelkuran B Ozbay E 1999 Appl. Phys. Lett. 74 486

Lee Hyun-Yong Makino Hisao

2002 Appl . Phys . Leit . 81 4502
XieSY Yang YP LinZX Wu X 1999 Acta Phys. Sin. 48
1999

1459

in Chinese

48 1459

Yao Takafumi

Veselago V G 1968 Sov. Phys. Usp. 10 509
Smith D R Padilla W J Vier D C Nemat-Nasser S C Chultz S
2000 Phys. Rev. Lett. 84 4184

Tanaka Akinori

7 LiJ Zhou J Chan C T Sheng P 2003 Phys. Rev. Leit. 90
083901

8 Jiang Haitao Chen Hong Li Honggiang Zhang Yewen 2003 App .
Phys . Leit . 83 05386

9 Anthony Grbic Eleftheriades G V 2002 J. Appl. Phys. 92 5930

10 Liu Nian-Hua Zhu Shi-Yao Chen Hong Wu Xiang 2002 Phys .
Rev . E 65 046607
Wang Li-Gang Xu Jing-Ping Zhu Shi-Yao 2004 Phys. Rev. E 70
066624



2770 55

Realization of an angular filter using one-dimensional photonic
crystal containing negative refractive metamaterials *

Xu Jing-Ping' Wang Li-Gang’ Yang Ya-Ping'
1 Department of Physics  Tongji University ~Shanghai 200092  China
2 Institute of Optics  Department of Physics ~ Zhejiang University ~Hangzhou 310027  China
Received 21 September 2005 revised manuscript received 22 November 2005

Abstract
A new kind of one-dimension photonic crystal PC  which can be used as an angular filter was studied. With the knowledge
of resonance tunneling mechanism in zero average index PC we find such PC must contain negative refractive metamaterials and
its structure parameters should satisfy some special conditions. When electromagnetic wave of a given frequency incident on such
PC  only those portions with incident angles identical with the special angle or angles can pass through such PC  while the

others can not. Such filter would have wids applications in microwave and optical communications.
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