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Context
- Thickness of the ring 9, Angular periodicity ~ 0. Goal: replacing the periodic ring by an approximate transmission condition across [
A= 4,6 < Ry Method:
: _ Difficulty: two different scales 0, ). - Asymptotic expgnsion of. the solution .Wit.h respect to the small parameter o:
matched asymptotic expansion / homogenisation (see [1], [2],[3]).
- Construction of stable approximate models using this expansion.
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where A; are differential operators in S, V, 6. \ A= <Curl(E(1S)T>
+ matching conditions: (1) and (2) coincide in an overlapping area. For o large enough, I, Ot
- Df‘ and Dg‘ are positive diagonal matrices. Z\y/
Approximate Model - a®, b* are positive constants. ~ T o

- Main idea: we want to find an approximate well-posed problem whose solution u(l5 1s close to the two

first terms of the far field asymptotic expansion g + 0.

- Method: we use the fact that [u‘ls] = |ug| + 9 [ug).

Existence, Uniqueness, and Stability
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where V- and WO are solutions of Laplace canonical problems posed in B: Main ideas of the proof (based on the ideas of [4])
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Proposition: Problem P is well-posed as soon as B < 0 and Ay > 0, i.e when « exceeds a critical —[n- By = 0§ divp DX{E7)a }
value o > 0. Moreover, for any o > o, for any vy > 0, there exists C(«) > 0, such that, for § < § :
| ud — u(15 | 7101 < Cla) 52 - Uniform estimate: proof by contradiction = uniqueness.
' - Existence: compactness of b on X, Fredholm Alternative.
Numerical Results
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Figure 1: Scattering of a plane wave : *exact’ solution, approximate solution, convergence rate [4] Peter Monk. Finite Element Methods for Maxwell’s Equations. Oxford science publications, 2003.



