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Metal-LHM-Metal *
Propagation Properties of Waveguide in Three - layer
Symmetric Slab Made of Metal-LHM-Metal
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Abstract . The propagation properties of waveguide in TE modes were studied on the three-layer
symmetric slab made of left-handed material surrounded by metal. The waveguide conditions of
TE modes were deduced by transmission matrix. Different propagation modes and correspond-
ing transverse profiles of electric field were analyzed using graphic method. The results show
that the fundamental mode TE, does not exist, which can support surface wave modes, and
there is a significant effect on transverse profile of order m and so on. This study will play a the-
oretical guidance for the research of waveguide containing left-handed materials

Key words: left-handed material (LHM) , waveguide,surface wave,transmission matrix

Veselago™ , . .
1968 s 8L Metal-LHM -Metal
. . , ,
S +Smith 17"
)
' ' 1 Metal-LHM -Metal
. )
)
1.1
:2011-12-07 TE ’ 1
:2012-03-05 ( )
(19785, . . . e<<0,u=1, (
I 1IIs , 2d ,
* (51161003, 50661001, 50061001) , o " . e < 0w < 0.
(0832029,0991026 ,0639004)
* % (1962-) ! . > '
+z —z .3

236

. Email:gaoyj@gxu. edu. cn.

Guangxi Sciencess Vol 19 No. 3 August 2012



(Be™* 4 Ce ™)™ ,0 < 2 < 2ds

Ae =t o > 2d,
E(z) =
Deaz+z,Rz , 2 < O.

2 Metal-LHM-Metal

3

’

(&)

1)

(D

k2> 0.R* > 0,k2 << 0.R* >
0,

2.1 P Ven<B<C Vep ,R>0

Bt = %(WL —e) =R, k, >0

(D
2 £<0, u=1 Metal
£ <0, i,<0 LHM
0 £<0, n=1 Metal x
1
Fig. 1 A three-layer LHM waveguide
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Fig. 2 Guided modes of three-layer LHM slab wave
guide
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Fig. 3 The transverse profiles of the guided modes cor-

responding to the five intersections A-E in Fig. 2
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Fig. 4  Surface guided modes of three-layer LHM slab
waveguide
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Fig. 5 The transverse profiles of the surface guided

modes corresponding to the three intersections a~c in Fig. 4
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