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Mode Characteristics in a Four-layer Slab Waveguide
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1 1 1 1 1 1,2% %
’ ’ ’ ’ ’

WU Mei-yan', LUO Yan-nong'.OU Mei-lian'. LU Qiang-hua', WEI Yi-ming',
GAO Ying-jun'”?

(1. s 530004 ;2.

s 530004)
(1. College of Physical Science and Engineering, Guangxi University, Nanning, Guangxi,
530004 ,China; 2. Guangxi Key Laboratory for Non-Ferrous Metal and Featured Materials,
Nanning » Guangxi»530004 , China)

:[ )| , (RHM-LHM-LHM-
RHM) . )| ; . ¢ )| TE,
™, . TE ™ . .TE.. TM..

o ,TM R m
. , B ¢ )|
:TG111. 2 (A :1005-9164(2015)01-0099-05

Abstract :[Objective] The guided modes are studied in a four—layer left-handed material slab
waveguide structure with two negative refractive materials inside and surrounded by two nor-
mal dielectrics. [MethodsYUniversal dispersion curves are calculated numerically,and the trans-
verse profile of TE mode and TM mode with different mode number are obtained. [Results] The
fundamental mode is exist in the proposed structure, mode-double-degeneracy appears for the
high-order modes of TE mode and TM mode,and in the specific thickness of guided layer,the
TE mode and TM mode in the same order have identical effective index. With the increase of
buffer layer’s thickness and permittivity,the mode-double-degeneracy of TM mode is more ob-
vious. The transverse profiles are similar when the mode number 7 is odd or even. However, as
the thickness of guided layer increases, the
oscillating transverse profile is stronger in the

waveguide, but is almost unchanged in the buffer
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layer. [ Conclusion] The mode characteristics of
:2014-12-21 . )
waveguide can be flexibly converted by control-
(19892 ’ ling dielectric parameters of LHM.
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Fig. 6 The transverse profiles of the guided modes cor-
responding to the six intersections a~h on TE and TM mode
in Fig. 2

(a)m =1, hy =112, 611265 nm; (b)m =1, h; =
119. 34636 nm;(c) m =2, hy =226, 76048 nm;(d) m =2, h,
=267.242 nm;(e) m =3, h; =340. 90969 nm; (f) m =3, I,
=415. 13766 nm; (g) m =4, h; =455. 058816 nm; (h) m =
4, hy =563.033334 nm.
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