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Radiation condition for a non-smooth interface ro
E e

» Time harmonic problem in a heterogeneous medium ).
Difficulty concentrated in the electrostatic case.

Studied problem

» Define the space of finite energy fields: Difficulties :

| ) ) e [oss of coercivity: there is no constant C' such that
H;(Q) ={v e L Q) / V| dS) < oo; v]gg = 0}.
0 /5 Vul*dQ > C / Vul”dQ, Yu € Hy ().
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D;:ele;t(lglc P Find u € H(Q) such that; e Add some dissipation (modeled by ) is not sufficient:
1 . .
_ _ C
div(e Vu) = fin €2 | /5" Vul2dQ| > — / V| ).
Z Q) n Jo
O » (P) is equivalent to the variational problem:
2 : Questions :
Metamatg rial Find u € Hj($2) such that: > Is problem (P) well-posed 7
€2 < (Py) | How t ! cal imation of the solution ?
eVu-VodQ)= [ fodQ,Yve HAQ). > How to compute a numerical approximation of the solution -
Q 0 > New model when (P) is ill-posed?
1) Consider T; u = “ ?n Ql, where R; is such that Ty u € Hi (). The T-coercwlty approach
—Uo + 2R uy 1n {2y

2) /5Vu-V(T1u) Q) > C/\vu\%m for e1 > || R1||* |ea.
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3) Since T; is an isomorphism of H}(Q) (notice that T;' = Ty), (Py), and so (P), is Q m

well-posed when &1 > || Rq]|* |e2].

@ One proceeds In the same way with Tp built irom Rj : {2 — {4, » This technique can be used to justify the classical finite

THEOREM. If the contrast k. = e2/e1 & I, = [—||Ra||*; —1/||R1||] (critical interval) element methods and to study the Maxwell’s problem
then problem (P) is well-posed. ( A.S. Bonnet-Ben Dhia’s talk).
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A black hole phenomena Waveguide problem
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» If 3 is smooth, (P) is well-posed for k. # —1.
» If ¥ has a corner, (P) is well-posed for k. ¢ I, (open interval). N y N

But one observes a field of strong intensity in a neighbourhood of the corner.

= What happens in the critical interval Ix?

Singularity problem

_ J

Helmholtz equation in the bounded sector §) ; Helmholtz equation in the strip &

—div(e Vu) = —r*(e(r0,)* + 0pcp)u = f. —div(e Vu) = — (07 + 0pedg)u = e~ “f.
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(r,0) = (e7%,0) 3 b=m/4
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» For k. € (—1; —1/3), propagative singularities appear: » For k. € (—1;—1/3), propagative modes appear:

sT(r,0) = ©1(0)eT"" where 1 is a real number which depends on k.. mi(z,0) = ©1(0)e™"* where 1 is a real number which depends on x..
» Radiation condition in O to select the good singularity:. » Radiation condition in 400 to select the outgoing mode.
» Use of PMLs in O to approach the solution which is not of finite » Use of PMLs in +00 to truncate the domain and to use classical finite

energy. element methods.
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