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Abstract

In this paper, we extend the frequency domain Lorenz-Mie-Debye formalism
for the Maxwell equations to the time domain. In particular, we show that
the problem of scattering from a perfectly conducting sphere can be reduced
to the solution of two scalar wave equations - one with Dirichlet boundary
conditions and the other with Robin boundary conditions. An explicit, sta-
ble, and high-order numerical scheme is then developed, based on our earlier
treatment of the scalar case. This new representation may provide some
insight into transient electromagnetic phenomena, and can also serve as a
reference solution for general purpose time-domain software packages.

Keywords: Maxwell equations, Debye potentials, Mie series, vector
spherical harmonics.
2000 MSC: 65M70, 78A40, 78M16

*Corresponding author.
Email addresses: greengard@courant.nyu.edu (Leslie Greengard),

thagstrom@smu.edu (Thomas Hagstrom), shidong.jiang@njit.edu (Shidong Jiang)

LSupported in part by the Office of the Assistant Secretary of Defense for Research and
Engineering and AFOSR under NSSEF Program Award FA9550-10-1-0180 and in part by
the Department of Energy under contract DEFG0288ER25053.

2Supported in part by the Army Research Office under agreement W911NF-09-1-0344
and by the NSF under grant DMS-1418871.

3Supported in part by NSF under grant DMS-1418918.

Preprint submitted to Journal of Computational Physics July 8, 2015



Download English Version:

https://daneshyari.com/en/article/6931062

Download Persian Version:

https://daneshyari.com/article/6931062

Daneshyari.com


https://daneshyari.com/en/article/6931062
https://daneshyari.com/article/6931062
https://daneshyari.com/

