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b. Integral representation
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4 A

d. Theoretical Ingredients

The proof of the theoretical makes use of the following steps::

— Fourier-Laplace transformation : we obtain a frequency problem with:a complex

frequency.

— studying the frequency problem : coercivity of the sesqulinear form, continuity

estimation with the indexed norms.

— Paley:Wiener theorem:: we return:io the time domain.

Attention : bilinear farm in:the time-domain is continuous and coercive in different

spaces: We can:not apply:the Lax-Milgram theorem to prove the theoretical results.

We study the problem in the frequency domain.
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e. Finite Element
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\ g. Numerical results
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2. Generalized impedance conditions
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b. Integral representaton
we prolong the diffracted wave E¢ by —E® in €. i
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e. Numerical results s
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f. Numerical results (sphere)
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g. Numerical results (ellipsoid)
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I. Numerical results (sphere)
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non-homogeneous media : 33 il IR

.....

oooooooooo
ooooo

ooooo

.....

N v

IMACS Presentation




Coupling Maxwell Equations - Retarded Potential Methods

4 LTI

ooooo

ooooooo
ooooooooooooo
00000000000000000000000000000000
ooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooo
ooooooooooooooooooooooo

a. Coupling mm”. S
Maxwell equations in {2 + Integral ﬂmnqmmm:ﬁmﬁ_oww._: ezt + oo:ﬁ_sc_a\ oq the .ot
tangential components SHEE S o mnn
_:_nagcm:eaoam_:mm” .u .”mmmmmmwmu.

oooooooooooooooooooooo
oooooooooooooooooooo
ooooooooooooooooooooooo

ooooooooo
ooooooooo
ooooooooo
ooooooooooooooo

oooooooooo
ooooo
oooooooooo
ooooo

ooooooo
ooooooooooo
ooooo

oooooooooo
ooooo

ooooo

00000

N y,

IMACS Presentation




Coupling Maxwell Equations - Retarded Potential Methods

- N

.....

.......
.............

Definition of the bilinear forms b; and b i i
bi (E,5, E', 5" = be(f,m, gm0
1, o=y vl = i Tt
B MA“@M@W.\V:LJQHWJMG>P§J£.ﬂ BEEEEEE
mmuﬁmu% S S ik

ooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooo
oooooooooooooooooooooo
oooooooooooooooooooooooo
ooooooooooooooooooooooo

SHE H B B = brlgm, gt )
i L GE
s CHERTEL D R (e wﬁ E)or + :81\ Edt, ') r
HROCHL B CEL g
S i 4 A.:%m@ mﬁvqﬂjl_. mo@l\ Hdt mﬂv

ooooooooooooooo
.....

..........
.....

.....

.....

N v

IMACS Presentation




Coupling Maxwell Equations - Retarded Potential Methods

-

Definition of Spaces :

¢ H!

oo e
vee

ooooooo
oooooooo
ooooooooo
ooooooooo

ooooooooo
ooooooooo
000000000000000
ooooo
ooooo

oooooooooo

oooooooooo
ooooo
..........
ooooo
ooooooooooooooo
Te oo

ce e

oooooooooo

.....

oooooooooo

ooooo

.....

oooooo
ooooooo
oooooooo
ooooooooo
oooooooooo
oooooo

oooooo

oooooooooo
oooooooooooooooo

oooooo

ooooo

ooooo

oo e
CROCNY
CROCNY
ooooo

ooooo
ooooooo
ooooooooo
oooooooooo

ooooo
ooooo

.....

ooooo

ooooo
ooooo
ooooo
oooooo

......
ooooooo
ooooooo

oo .
ooooo
oooooo

oooooooooo
oooooooooooo
ooooooooooooooo
oooooo
ooooo

ooooooo
ooooooooooooo

ooooooooooooooooooooooooooo

oooooooooooooooooooooooo
ooooooooooooooooo
oooooooo

.....

ooooo
ooooooooooo
ooooooooooooooo
oooooooooooooo
oooooooooo

ooooooooo

v

Presentation




Coupling Maxwell Equations - Retarded Potential Methods

4 LTI

ooooo

ooooooo
ooooooooooooo
00000000000000000000000000000000
ooooooooooooooooooooooooooooooooooo

Variational Problem (S) Lootoinnn e
| Find (B,7) € HE x V*suchthat¥ (B, 1) € H! <i¥! it
So)q L L oaEE R o TR
(B BT = L 1)
<m:m=o:w_Eoc_mSAmmmm.
4 Find m..m.ﬁm..,mﬂ anm.ﬂ,m%ia?@ H')e H! x H?
(Co)yii:.
..H, ; ﬁm mﬁ mu Lt 70)

ooooo
oooooooooooooo
ooooo
oooooooooooooooooo
oooooooo

00000

oooooooooo
ooooo

ooooo

00000

N y,

IMACS Presentation




Coupling Maxwell Equations - Retarded Potential Methods

- N

ooooooo
ooooooooooooo

oooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooo

oooooooooooooooooooooooo
oooooooooo
ooooo

ooooo
ooooooooooo
ooooooooooooooo
oooooooooooooo

N N Y S
> AR +MUQ\€;L@. =Dy = b
k=05 =0 i THbnnoanit
SN Akyn—k SN okxaski pign _ggn-1 | gn-2)
s R E + FS"— D" — A1) = p,n

oooooooooo

..........

ooooo
oooooooooooooooooo
oooooooo
oooooooo
ooooooooooooooo
.....

oooooooooo
ooooo

ooooo

.....

N v

IMACS Presentation




Coupling Maxwell Equations - Retarded Potential Methods

\ /

Sphere of radius 1m with a cfi=.5, thickness of the layer = .2m, &, = 2 and p = 1o

reee . _eex s eeee
ooooooooooo
ooooooooooooooo

oooooooooooooo
oooooooooo
000000

) TLLliiiiL O R I Lol —— SERmono calculee | |
e®etL = weee esees oo e L eo o0 oo 0t SER mono exacte
ttitL.o Lt vt S | e E e T R R
ceee  ceees eese 0 eese 50 sess 100 150 200 250

e e Tt
e e 00 L I ] ® e 00 00
0 00 e 0 00 ® e 0 00
e e 00 e e 00 L I ]
A BN BN BN Teo o0 L4

e e 00 e e 00

.....

N v

IMACS Presentation




Coupling Maxwell Equations - Retarded Potential Methods

\ c. Newmark
a=.25and § = .25

ttttt
ttttt

tttttttttttttt
tttttttttttttttt

ceeig
v
v
v
.
o0
DY )
oo«
IIMI
olb » 0
-
Goeele
=
g0,
S olefese
g
m L
...... g 20|
-------- S
......... g

T

SER monostatique exacte

—— SER monostatique calculee | |

cetiil. 0 oW R m EhT W 40 L
i minwyii. sphere:of 620 (x)

i trianglhes:: R = 1m,

CROCNY CROCNY TNeoeeo0o0 00

i €r:= 2. and:pyp = 1..

00000

100 150 200 250

frequence

sphere of
620 triangles:
R=1m, e, = 1. and
pr = 2.,

v

Presentation




Retarded Potential for locally homogeneous obstacles.

- N

ooooooo
ooooooooooooo

oooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooo

oooooooooooooooooooooooo
oooooooooo
ooooo

ooooo
ooooooooooo
ooooooooooooooo
oooooooooooooo
oooooooooo
oooooo

.....

oooooooooo
ooooo

ooooo

.....

N v

IMACS Presentation




Retarded Potential for locally homogeneous obstacles.

- T

ooooo

ooooooo
ooooooooooooo
00000000000000000000000000000000
ooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooo

a. Integral equations cliiitttoTtiiiin e

ooooo

00000

oooooooooo
ooooo

ooooo

00000

N y

IMACS Presentation




Retarded Potential for locally homogeneous obstacles.
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b. Variational formulation S St /
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Retarded Potential for locally homogeneous obstacles.

c. Numerical results DIl Lt
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d. General conclusions s
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