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An improvement of hybrid Trefftz finite element method (HTFEM) for electromagnetic

wave propagation problems in periodic waveguiding structures is reported. Removing

the good initial guess required for the solving eigenvalue problem, we replace the down-

hill simplex method with the Sakurai-Sugiura projection method (SSM) which is one of

nonlinear eigenvalue problem solvers. Therefore, we may compute all eigenvalues in the

scope without time-consuming preparations for the initial guess. Numerical results of

periodic metallic electrodes on the dielectric waveguide as a frequency selective surface

show usefulness of HTFEM with SSM.
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Fig.1 Metallic grating on a dielectric slab waveguide
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Fig.2 Rectangular element with 4-edges and 4-nodes
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Table 1. Dependence of predicted number of eigenvalues in
the scope K on M a nd §. Here the superscript * indicates

that unphysical eigenvalues are included in the scope.
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N, 1072 | 107° | 1077 107°
M M M M
4 8|4 8|4 8
16 |4 7|4 8|4 8 8
32 |2 22 2(2 3 5*
64 |2 22 2|2 2|3 3
128 |2 212 2|2 2]2 4
26 |2 22 2|2 2| 2
512 (2 22 2|2 2|3 3
1024 |2 22 2|2 2|2 3

Table 2. Dependence of computation time

on number of sampling points Nj.

Computation time of K Computation time of
N eigenvalues and eigenvectors a moment fu[s]
in the scopels]
16 44 42
32 88 87
64 173 172
128 347 347
256 695 694
512 1384 1383
1024 2777 2776
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Fig.3 Dependence of the phase constant on strip thickness
h/p.
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Fig. 4 Dependence of the attenuation constant on strip

thickness h/p.
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