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Presentation of the problem @”"’ J

2D case
Multiple scattering
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The 2D plane problem - Multiple scattering

Time harmonic Scalar wave Problem with absorption
—Aul — p(x)(w? +rew)ut = f(x), inQ°
ou’

on

(Pe)

+Aut =0 on X' =00

Vo € HY?(XY),u¢(yp) is the unique H "solution

of the exterior problem

—AUE — pper(X)(W? + 12w)us = 0,

(P7) |
u. =@, on X’
0 ug(p)
Aop=—=
v on |Ixi
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Vo e HV=(X"),ul(p) is the unique H 'solution of the exterior problem

—Aug = pper(x) (WZ +iew)ug =0, inQ° O ug(yp)
(P2) . Aep = (‘;n »i
u:: = ©, on ZZ

Vi1 € HY2(Z1), u§ (1) is the unique H solution of the exterior problem posed in O3
A4 corresponding DtN operator

If 22 N%L =0,V c HY2(ZY), 31, 02) € HY2(Z) x HY2(XY)

u(¢) = uS(er)| +us(en)|

Voo € HY?(2), uS(ips) is the unique H 'solution of the exterior problem posed in QS
Az corresponding DtN operator
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Vo e HV=(X"),ul(p) is the unique H 'solution of the exterior problem

e __ {
U, = @, On X

<@

e e 2 e C

e — AU — pper(X)(w” +2ew)u; =0, in Q° A us(y)
o0

e

If SE N =0, Yo e HY2(SY), (1, o) € HY2(SE) x HY?(5)

u(¢) = ui(er)| +us(en)|
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() is the unique H 'solution of the exterior problem

—AUE — pper (X)(W? + 16w)u’ in Q°

e 7
U, =, on X

If SE N =0, Yo e HY2(SY), (1, o) € HY2(SE) x HY?(5)

u() = ui(p1)| +us(e2)|
Agr + 2 (02)
= 11 T Z—Ug(P2)|
N~ anv JEl (Aegp Ei7A€gp E";) = A (901’ SOZ)
A12 P2 —) ' :
where A = [ [‘/\\211 ?\122 ]
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Voe H 12 (Ei), U (<,0) is the unique H 'solution of the exterior problem

e

—AUE — pper(X)(W? +1ew)u =0, in Q° 9 e
u; =, on X’

XN, =0, Vo € H'Y2(3%),3 (1, 02) € H/?(ZY) x H'/?(ZY)

u(¢) = ui(er)| +us(en)|

A, = AO7H
where O = [ QH @Wm w and A = [ f\ /§12 W
o1 @ 2

e 'or homogenous media : Balabane & Tirel (1997), Grote & Kirsch
(2004), Ben Hassen et al. (2007)
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Numerical resutts &2
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Numerical resutts &2
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Numerical resukes __________________l&z=x

snlution interieure
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Numerical resukes _________________l&=x

solution globale
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Numerical results

Composante exterieure pour |8 scatterer 1
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The 2D plane problem - Multiple scattering

Media without the defec Solution without the defec
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The 2D plane problem - Multiple scattering

Media without the defec
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Conclusions for the 1D and waveguide problems

Absorbing media

The theory is complete and the numerical method works well

Non absorbing media

Limiting absorption principle for the definition of the DtN operators

Under some conditions on the periodic media, the problem is Fredholm

The problem is well posed except for a countable set of frequencies?
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Conclusions for the 2D problems

Absorbing media

The theory is complete and the numerical method works well

The numerical analysis has to be done

Non absorbing media

A numerical limiting absorption method is done for the other cases

The corresponding theory still raises challenging open questions
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Tr—Cqp 2
—(5555)

f=| Aye z ‘cos(wt) dans Ap=3 ¢ =05 w; =02 w=5
0 dans R? \ Qj

r=260=1/4, At =0.04
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Numerical results for time domain problems

r=3,0=1/4, At=0.04

Solution
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Numerical results for time domain problems

Mikeu Solution
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Thank you for your attention
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