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Development and application of a super high-precision 3-D analytical method of
an electromagnetic wave considering the edge property of the conductor
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We developed a highly accurate analytical method for the problems of EM wave

scattering and radiation from rectangular objects, which include the numerical technique for
calculating the double infinite integral and the double infinite series associated with the problems
with the desired accuracy, and we obtained the exact solutions for various rectangular objects such
as a rectangular aperture in the screen, a flanged waveguide, and multiple apertures. By applying
them, we made the exact understanding of the EM phenomenon, and quantitatively evaluated the
calculation accuracy of the general-purpose numerical solution method (Finite element method). In
addition, we investigated the effect of incorporating edge properties on the convergence of the
solutions.
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