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State
of the art

Infinite homo-
-geneous layers:
[Bendali, Lemrabet g6],
[Engquist, Nedelec 93]

Infinite periodic layers:
[Ammari, He 97-98],
[Ammari, Latiri-Grouz 98]

Finite layers, Poisson (asymptotic at any
order):

div(uVue) + wpu. = f. >

(15 p) := (10, po) € (R%)?

[Caloz, Costabel, Dauge, Vial 06], N
[Delourme, Schmidt, Semin 16] (periodic) S

(s p) := (11, p1) € (R%)?

Finite layers, Helmholtz (at order 2):
[Bendali, Makhlouf, Tordeux 11],
[Delourme, Schmidt, Semin 18] (periodic).
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Algorithm: w, ¢ and S, ¢ are built inductively w.r.t p
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Diverging behaviors due to the matching condition

Sp, ¢ = Z 04(S,0)rtsin(df) + explicit and  upp = Z oa(uy.¢) r*sin(df) + expl.
de Z 2" de Z 2"
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Computer-assisted calculations on functions with explicit
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Computation of Sy and 0,(Sq4 1)
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Computation of Sy and 0,(Sq4 1)

Sa.r = known part + S;!/,k

Sdk_za— (Sax) on + O(r (N“)%)

1 Enriched Galerkin method:
Vi ={v e H}(Q) | v=0 outside Q}

+ Span(p1,...,oN)
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Effective models
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Effective models
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Previous attempt:

[Auvray, Vial 18, 19] Effective models
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Construction of the DtN operator in 0,,vy, . = Amjs(?)m,dr)

We want anam,s — Am,a (am,s|F) - O(gm) with am,e L= Z Z P 11"l£8 Up,e
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Step 1: modal decomposition ,, . = Z(unknown coef) x (known function)
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Step 2: build A,, . suchthat A,, o (U, ) = Z(Same coef) x 0, (same function)
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Only a finite number of d is considered = the DtN introduces an error O( ( DtN ) )



Effective models

_{ 1 form=23

4/3 for m =5
(Rp¢N)® /

N3 [ln RDtN] S~ polynomial

Theorem: stability condition € < C

= effective model well posed and uniformly stable w.r.t. €

Theorem: ||v,, . — uc||gr = O(e™ [In¢€])

with N := {m % 10g2 €—| and Rpin < Rsource/2

™m NI
€ R ©
It comes from a more general estimate: ||Um,c — Ue|[mr S ( ) lne] N° + ( DN )
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Numerical results

Exact solutions
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relative H! norm on a subdomain

Numerical results
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Short-term projects

Neumann boundary condition

Long-term projects
Periodic layers

Maxwell’s equations

Thank you for your attention !
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