國立中山大學應用數學系
學術演講
主講人：鄧君豪 博士  
台灣大學光電所
講  題：Pseudospectral Methods for Computational Electromagnetics

日  期：92年02月20日（星期四）15：30 ~ 16：30

地  點：理學院理4009-1室
茶  會：15：00於理4010室
Abstract

In computational electromagnetics, it remains as a challenging task for one to analyze

the behaviors of electromagnetic waves in a region characterized by being very large

in terms of a characteristic wavelength and composed of di_erent kinds of material in

complicated geometrical settings. To simulate wave propagations for such conditions,

low-order schemes (second or lower) are in general not accurate enough, and increasing

grid resolutions is often applied to obtain better solutions. Although this straightforward

approach does some help, unfortunately, it is not very e_cient since extra computational

resources are consumed and a longer simulation run-time is needed. On the other hand,

high-order schemes, for instance, pseudospectral and compact di_erence methods, need

only very few grid points to preserve accuracy. However, high-order methods are generally

limited in numerical computations for real applications since designing accurate and stable

numerical boundary operators is very hard. To overcome these issues from physical and

numerical points of view, we have established a general approach for solving the Maxwell

equations by multi-domain pseudospectral penalty methods.

In the _rst part of this presentation, we will present the characteristic variable representation

of the electromagnetic boundary condition for a dielectric medium surrounded by

a perfect electromagnetic conductor, a perfect magnetic conductor, or another dielectric

medium. We then explain the governing mechanisms of the imposed boundary conditions

written in the new form and address several numerical issues related to these constrains.

With this in mind, we introduce in the second half of the presentation a stable multidomain

pseudospectral scheme for solving Maxwell's equations. A special feature of this

scheme is that the boundary conditions expressed in terms of the characteristic variables

are imposed weakly in the scheme using penalty terms. These penalty terms are used

to embed a stabilizing mechanism into the scheme and their values are determined such

that the scheme satis_es the semi-discrete stability conditions by energy methods. The

performance of the proposed scheme is illustrated through a number of examples. From

the numerical results, we have observed the expected stability and spectral accuracy

for very general problems, even with _eld components being discontinuous at a general

curvilinear material interface.
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