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low-pass filter

™
TE
2.
1
€ <0 j231 >O dl
€,>0 pu, <0 d, 0
z ™ ¥ k, =0
k,
ky = 3k, + 2V ks - K ky = w~/ pogg
H H, E
ko
Hiy = Hyexp - jkix — jkiz
Vx H = jweE
_AL( Aaﬂg
T jee\ TV 0z )
z=0
1 oH, 3 1 oH,
T jweg Oz | jwe, Oz |._g
oH, oH,
g >0 ¢, <0 oz |y oz |y
. z=d,
, 2 2 ]
N PR AN
weE wE
xexp —jkix —j/ ks - Kz . 1
kx ki < (UZ/J()EO .
> ol e, Ry
iV E -k z>0
en <0 k>’ e
1

™

t
t:86xp«/ki—k%d1+«/ B - kd, / 1+ pg
exp 2 ki_k%dl p—-1 p-1
+ p +1 p2+1exp2«/ki—k§d2

I - po pi+1 p,-1

+ pr-1 py+lexp2VEk - kd, .2

X

ek - K
e KK
ek -k

e R
_ &V o

€

Po

k
k
v ko - K

P =T Y
J
kn =W €,
:knr_jkni n:12
T =[]
2
X, =- X, 3a
Bid, =pd, 3b



4659

Bn == j \ kzr - (1)2/1"8"

k . k, = kosing 0

. €18, &4 — €1
0 = arcsin 3 >
Ho€o €2 — €

R=0
2
2 .
e, = -3¢,
7 =2
e, =7.02¢,
ty == 5
d, d,
5.2x@
d 50k,
5.2x%
=4 850k, |
67
d =50k, |
4 - 67
2 T4.850 k|
2
2
/4
4

/4. /4

T=1

AFf/rad
2
3 a
3b
piu ko

@

S/

al
4

(a) ()



4660

56

JiangHT Chen H Li HQ Zhang Y W Zi]J Zhu S'Y 2004 7 Jiang HT Chen H Liu NH Zhu S'Y 2004 Chin. Phys. Lett.
Phys. Rev. E 69 066607 21 101
Alu A Engheta N 2003 [EEE Trans . Antennas Propag . 51 2558 8 Jiang HT Chen H Li HQ Zhang Y W 2003 Appl. Phys. Lett.
Jiang HT Chen H LiHQ Zhang Y W 2005 Chin. Phys. Leit . 83 5386
22 884 9 LiGW Chen H Zhu SY 2004 Phys. Rev. B 70 245102

4 LiJS Zhou L. Chan C T Sheng P 2003 Phys. Rev. Lett. 90 10 Kim K'Y 2005 Opt. Lett. 30 430
083901 11 Wang H Li Y P 2001 Acta Phys. Sin. 50 2172 in Chinese

5 Lakhtakia A Krowne C M 2003 Optik 114 305
6 Fredkin D R Ron A 2002 Appl. Phys. Leit. 81 1753

2001 50 2172

The transmission properties of pairing structure of negative
permittivity and negative permeability materials ™

Dong Li-Juan' 2 Jiang Hai-Tao? 3 * Shi Yun-Long1 2

1 Institute of Solid State Physics ~ Shanxi Datong University ~Datong 037009 China
2 Pohl Institute of Solid State Physics Shanghai 200092 China

Yang Cheng-Quan'

Tongji University

3 State Key Laboratory of Functional Materials for Informatics ~ Shanghai Institute of Microsystem and Information Technology

Chinese Academy of Sciences Shanghai 200050 China

Received 13 September 2005 revised manuscript received 26 January 2007

Abstract
The transmission properties of pairing structure consisting of negative-permittivity and negative-permeability materials were
studied using Maxwell equations. Most of energy of electromagnetic field is localized on the interface between the materials due to
boundary conditions when electromagnetic wave is incident on the structure. Investigations show that the interface mode may
evolve into resonance tunneling mode under specific incident angle which leads to resonance transmission. The transmission

properties can effect band-pass filtering.
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