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Abstract:[Objective] The propagation properties of electromagnetic wave and the regulation of
waveguide parameters to the guided mode E}, are studied by solving the equation of waveguide
mode and calculating the transverse field distribution in rectangular waveguide with single neg-
ative materials. [ Methods)] Based on the electromagnetic wave theory and the assumption of
Marcatili’s, the effective index and the transverse field distribution are solved,and the frequen-
cy dispersion of guided mode is obtained numerically by using the graphical method. [ Results]
The propagation modes of E§, and Ef, in the rectangular waveguide are the surface modes in x

axis directionsand wave-guide propagation mode

(SYJN20130412,20130416)
* X

94

.2014-09-11 will be oscillating mode only when m > 1; when
12014-10-05 the wave-guide core layer thickness is fixed, the
1979, : translational speed of high-order mode moves to

higher frequency and is quicker than the low or-
(51161003,50661001) »

der with the frequency of guided mode increas-
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ing; when keeping m > 1, the cut-off point of
19625, . . . E;,, mode moves to the direction of widen wave

guide aperture with m or n increasing, and the
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cut-off distance is the same of the adjacent mode. [Conclusion] The rectangular waveguide with
single negative materials supports both high-order guided modes and low-order surface modes.
The modulation effect of waveguide aperture size to wave guided mode is very well, which can
realize the function of wide aperture multi-mode transmission and small aperture single-mode
transmission.
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