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Topics in this module

@ Motivation

@® The Finite Element-Boundary Integral method
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What are hybrid methods, why do we need them?

e.g. of a scattering problem recap: how to solve using FEM?
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What are hybrid methods, why do we need them?

recap: how to solve using IEM?
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Can we do better?
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@® The Finite Element-Boundary Integral method



Finite Element-Boundary Integral (FE-BI)

. . T aiv
2D vector FEM, TM polarization b O a
1. Maxwell's equations: Fy(7) = V X [iV x H] — k:glurﬁ =0 v =
D — r
2. Weighted residual method: [, Ty (7) - Fr(P)df =0 heak form
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2 i, @"’ 2 FE-BI: How to combine?

%
2D surface integral formulation, TM polarization 4 4 T

5. $plor(r, ") (VE(r) - 1) — Jgi___(T)Vgl(r, r') - n]dl : g,
6. $plga(r, ") (VE:(r) - ) — E=(r)Vga(r, 1) - 2 dl = 0 Pukse basis.
7. Recall: Hyp = %@(VEz-ﬁ 7 @Ez,) (E.) — variable -~
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Key is in boundary condition of FEM — replace ABC by Bl
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l FE-BI: How to combine? o/
()= pt)

Recall shorthand: ®(Tig, ) = [(V x T) - (2V x ) ~ ku, Ty - i |
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FE-BI: Budgeting the variables & solution
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