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Topics in this module

1 Failure of Absorbing Boundary Conditions

2 The remedy via Perfectly Matched Layers
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Evanescent waves in the ABC: Consider 1D lossy medium

Recall : ∇× ~H(~r) = ~J(~r) + ∂ ~D(~r)
∂t ≈ (σ + jωε) ~E(~r) = jωε0(εr − j σ

ωε0
) ~E(~r)

Wave Eqn: ∇2E(r) + k20ε
′
rE(r) = 0 =⇒ soln: E(r) = exp(j(ωt± k′x))
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ABCs fail even in 1D
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Absorbing material based PML [Berenger 1994]
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Example of using the ‘stretched coordinates’
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Generalization to 3D
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Waves at an interface: phase matching
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Waves at an interface: tangential boundary conditions

Recall: ~ke × ~E = −ωµ ~H, ~kh × ~H = ωε ~E, ~kie = (kixex ,
kiy
ey
, kizez )
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Waves at an interface: tangential boundary conditions

Define: k1z = kiz, k2z = kiz, krz = −k1z
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Perfectly matched interface

Recall: kx = k0
√
exhx sin θ cosφ, ky = k0

√
eyhy sin θ sinφ, kz = k0

√
ezhz cos θ

Phase matching: k1x = k2x and k1y = k2y.
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Choice of coordinate stretch parameters
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Summary of PML theory
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Implementing into FDTD: Comparisons with lossy media
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Implementing into FDTD: Setting parameters
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Topics that were covered in this module

1 Failure of Absorbing Boundary Conditions

2 The remedy via Perfectly Matched Layers
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