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1 Maxwell equation

1
V x (/TSV x E) — kie,ST'E = —jkoZoJ (1)

Here, u,- and €, denote the relative permeability and permittivity of the medium;
while for the PML region, they represent the property of the medium adjacent
to the PML region; kg and zy denote the vacuum wavenumber and impedance
respectively. The matrix S is defined as follows, for the non-PML region,

1 00
S=10 1 0f;
0 0 1

for the PML region,

se/(8ysz) 0 0
S = 0 Sy/(8252) 0
0 0 55/(828y)

Taking the z-component as an example,

1
Sy = ky 4+ 25 — | 4 220

jwoé ¢ ] k0€r7
ko = 1+ (Komas — 1)(2/d)™,
Oz = Ox max (x/d)m

It is necessary to point out that s, is a function of wavenumber k. The second
form of s, is straightforward for us to get its derivatives with respect to kq.



