J. Comput. Struct. Eng. Inst. Korea, 28(2)
pp.123~130, April, 2015
http://dx.doi.org/10.7734/COSEIK.2015.28.2.123

pPISSN 1229-3059 eISSN 2287-2302
Computational Structural
Engineering Institute of Korea

AZHE S AP |of M-S It wetead|HE

A Finite Element Based PML Method for Time-domain
Electromagnetic Wave Propagation Analysis

Sang-Ri Yil, Boyoung Kim' and Jun Won Kang“

]Department of Civil Engineering, Hongik University, Seoul, 121-791, Korea

Abstract

This paper presents a new formulation for transient simulations of microwave propagation in heterogeneous unbounded domains.
In particular, perfectly-matched-layers(PMLs) are introduced to allow for wave absorption at artificial boundaries used to truncate
the infinite extent of the physical domains. The development of the electromagnetic PML targets the application to engineering
mechanics problems such as structural health monitoring and inverse medium problems. To formulate the PML for plane
electromagnetic waves, a complex coordinate transformation is introduced to Maxwell's equations in the frequency-domain. Then the
PML-endowed partial differential equations(PDEs) for transient electromagnetic waves are recovered by the application of the inverse
Fourier transform to the frequency—-domain equations. A mixed finite element method is employed to solve the time-domain PDEs for
electric and magnetic fields in the PML-truncated domain. Numerical results are presented for plane microwaves propagating through
concrete structures, and the accuracy of solutions is investigated by a series of error analyses.

Keywords : Perfectly-Matched-Layers(PMLs), mixed finite element method, concrete structure, microwaves,
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Fig. 1 A schematic of one-dimensional plane
electromagnetic wave propagation
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