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Quasi-analytical electromagnetic field analysis
—Consideration of capacitive effects—

Yasuyuki Watazawa, Seiji Hayano and Yoshifuru Saito (Hosei University)

Abstract
In order to evaluate the electromagnetic fields, it is essential to solving for the Maxwell’s equations. Since it is

difficult to solve the Maxwell’s equations analytically for the most practical problems, then numerical solution
strategy is widely used. Any numerical methods of solution are powerful but require a lot of computational resources
for the practical three-dimensional electromagnetic field computations. Further, it is essential to use an enormous
number of mesh points in order to obtain a higher accurate solution.

Any of the numerical methods for electromagnetic field analysis essentially require a subdivision of a problem
region. By notifying this subdivision, we have previously proposed a new methodology by applying the analytical
solution to each of the discretized parts. The first trial of this quasi-analytical electromagnetic filed computational
methodology has made it possible to simulate the complex electromagnetic field distributions not obtainable by the
conventional numerical schemes, such as finite elements and boundary elements means.

However, our quasi-analytical method encounters some difficulty when analyzing the high frequency
electromagnetic field distribution because of the displacement currents. In the present paper, we propose a new

quasi-analytical approach taking the displacement currents into account to overcome this difficulty.
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