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ANALYSIS FOR TRANSMISSION CHARACTERISTICS OF
NON-UNIFORM DIELECTRIC WAVEGUIDES WITH
ARBITRARILY TRANSVERSE CROSS-SECTIONS®

. MAO Kai-Yu XU Shan-Jia
( Department of EEIS, University of Science & Technology of China, Hefei, Anhui 230027 ,China)

Abstract A class of non-uniform dielectric waveguides with arbitrarily transverse cross-sections was analyzed by a method,
which combines the staircase approximation with the edge element and mode matching procedure. Non-uniform constituent
regions were approximated by cascaded step discontimuities. Multi-mode microwave networks was introduced to represent
the step discontinuities. After the eigenvalue problem of the local waveguide was solved by the edge element method, the
scattering parameters of these microwave networks were calculated with mode matching method. The transmission property
of the whole non-uniform structure then was obtained by the treatment of the cascaded microwave network. Because of the
versatility of edge element method, the present approach can be used to analyze non-uniform dielectric waveguides with dif-
ferent transverse cross-sections.
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and its staircase approximation {b)
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Fig. 6 Transmission through a one-dimensional

pit in a slab waveguide
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Fig.9 Transmission of a 3-dimensional curved waveguide

with triangle transverse cross-section
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