




















W(x;t) = W(x)e "t

RS

a)
( ;

W (x; 1)

' >0

( inc;

): ( inc;

R3

inC)

inC) +



(Einc; H inC)

N

8
2 '§E £ 1 H =0
> ZH + r E = 0 dansR®
@
r E ikZH 0

r H + ikzZ 1E 0 dansR3




Einc
H inc

+

ikZ Hne
ikZ 1Einc

Ma
Ja

Z7 H =0 sur

E:

(E

dansR?

JaiMa



imr(E+ Z- HY =0
ril r

r
RS



Pr

Ps

Z
ik~ .,
> (IEij

Z

Pr

Z%jHji*)d

2

(E:Ja + H:ML)d

N N

(E:r

NN
T
T

% r:(E H)d + P,

(iEii*  Z%iHji*d

sur

X

— ourS
% p R

ix]

R _ R -
(E H):%dSg QE H): d

S

E)d

CEX(H )dSs E:(H )d

ix]



= Sr[ /

R
Z Z Z

(E H): d :Zl jEjj?dSg + Z (H YH  )d
s

R

8 2T(;C%;82 ;Re( (x); x)) O

g r E ikZH = 0

r H + ikz E = 0 dans "]
3 E: Z H = 0 sur

- 0

imr(E® + Z- HY
ril r






r r
r D R3 HS(D) (s 2 R)
H°(D) = L?*D)

HGp(D)
u
Hs opu
D R3 @
D* D =D [ @ D
ct @
H*(@) H? (@)

r “HS@ )! HSY@ );r H¥}(@ )! H Y@ )



FOHE@) | Hol (@) 1 Hot(@) ! H H@)
rOHI@) ! H (@) 1 tH (@) ! H H(@)

s>0

HS*3(D ) ! HY@)
u 7! Uj@)

(1:9)

T;K:TD°(;C® ' C(*[ )

1 Z
TOMX = f 1 GKYIMA(Y)
Z Z
= & GV IMA(Y+ GyIMd(y)
R
KM =g G YIM ()

ry Gy)dy)d(y)

gkix i
QKW=4M Ji




Z Z
(TA) ) = k—lzr G;y)r J(y)d(y) +f Gxy)dy)d(ya

]
)
=
o
N
—~

x
N

Z
MX)+f ryGxy) M(y)d(y)a

(KM) (x)

NI~ NI

M (x) + (KM)(x)

T Hy (@) | Hol (@)

K @ Hg (@) ! Hr%)t(@)

J(x) = (x) H(X) M(x) = E(s)  (x)

E:H
T K J M

( E= kZTJ + KM + Einc
H=z K J+ ikzZz ITM + H"™ dans



JAVaes]
m

"V

(E;H)

EM + kZTJ + KM

HM  KJ + ikz 'TM

ikzTd  +KM
ikz 1TM™m KJ dans

“n
2

“n
2

"l

M

J

sur

il



K)X(
T)(

K) + k¥

K) =

(

E{

T)(
K)(

N



EM + kzZTJ + KM =

2
Hie + KJ + ikz 'TM + 5

E; =0 k2

E kZH =0

H + ikz 'E = 0 dans
=0

=Hj =0



NI
<

Etinc = kZTJ + KM
(3:

H
N—r

inc

B kT3 K J

NI =
o

Al = E{®zZ

NI

A=ikZT K n

H, =0
gf E kZH =0
o H + ikz 'E = 0 dans
: Ht =0
K
Ej =H]j
He = kz* TM+  KJ+ 3
inc — 1 =
Ht = ikzZ T J + KJ+§J
BJ = H/"
B
B=ikz?! T tK+ g



CFIE = EFIE + (1

CFIE = EFIE +

T J

)MFIE

MFIE

+

NI =

KJ + 2J

avec 6 01

avec 6 0



[A +

Bl = EM+ n

A+ B

= kT K

inc
Ht

NI =



gikZTJ+KM % Mo BT =0
K3+ KZ PTM + 5 3+ HP® =
Jet M
8 1 !
2 Z(kT )+ KM = E"
1 HM = Htinc

KJ+ z Y(kT 2
J (i 2



E, =0 >
: 5
8
SE, +Z( M ZJ) =0
H =0
kzTJ 13+ KM = E/
KJ )+ ikz?!? TM = H{"
k
(
E, 60
H =0
J M
(J = H



Ef = (E Z H)
E, + (E/ Z H) = 0

2(E, +%(n M zJ)=0



r5r2 = —(@@D e +
rse = —(@@ e
1,1 @
- r2Groe *
(r; ;")
J1(x)
yi(X)

h® (x)




1(X) I

1(X) I
@ (x)
hA ) = ji(x) + inx)
) = xji(x)
(x) = xy(x)
D) = xhP(x)
) 1) ) ) =1
) P00 T P =i
X >> |
(x) " cosk  BL )
(x) ' osinx B
Py oexpx )
E
w(x) + k*w(x) = 0
w

ro [x( w(x)+ k?w(x))] = 0
x X

*W(X) = % w(x) + 2r w(x)



2 EYx)

.> H d(X)

r

r

r

[( xw(x)) + K*(xw(x)) + 2r w(x)] = 0
r =0

r [ (xw(x) + K*eaw(x))] = 0

[KGew(x)) 1 1 (ew(x))] = 0

Cem=r (o)
H(x) = ﬁr r (xw(x))
r E = ikZH
r H= ikz 'E
Vv
8 .
3 E(x) = IEr F (xv(X)

HOO = 21 ()

r (aw(x)) + iEr r (»v(x))

ﬁr r (xw(x)) + %r (v (x))



(r

r

r

W R3nS§

E() = fm (B )
M) = im (HeO )

V =1  (»®)

W=r r ()

1
—@ve

sin() @ @

r (xv) =

ve
- &€, €&

(r (v

ro(xv(x)

n o rsArv(r; ;"))

() =1t (rv(rn ;' )n)

1, @ r @ r @

= 2@V gohe' " s e
1. @ @ 1 @

rlel@Ve s e

(xv (X)) ¢

I
|
|
)
|
<
N—r
®
+

: s;(g(w))

E;

v)

(gv)e]

H



Pn CIX;Y;Z]

P2P () A= TRy

-U/-\
nox
O«

Hy
20+ 1

Y,\™( ;") = P™(cos )exp(im' ) Il m |

m

PPOO = (1 ™ i)

P |

(@ X PO + 10+ DR = 0

fdl;mr SY|m ;dl;m r sY|m9
TLZ(Sf;C3)
1 jmy) 2+1

G = - T jml 10+ D)

Ylm
vi(x) = Ji(kr)Y,\"( ;")
RS

va(x) = hP(kr) V()
R3nf0g



vi(X) jX] < a
v(x) = .
Vo(X) jX] > a

. :( ka) pknY"(i)  r<a
‘ka) hPknY™(:') 1> a
woo =@ Bk0YP() < a
(ka)  hPkn)Ym( ;) 1> a
(g
E%x) = ikZT (J)(x)
HYx) = K (J)(x)
8
3 EM* = Ef = kZTQ)
5 HI* = K(Q) % J
" HY = K@+3
) J=H? H®"

B0 = Dk 1 (RK0YTC) )
ES (x) = IE (ka) rr (rh®k)Y™( ;) )
o) = 5 @kar (kY () )
HY (x) = % (ka) r (rh®kr)Y,™( ;") )



EC00 = B (0 = 5 O gl K)=aY"(1)]

= ke k@) Y )

) = o ka) (r PKYR() )
= o k) Oka) YT
HE 00 = o (k) ((ka) oY)
J = ér ()
J

T(r &Y™ ;")) (k&) P(ka) (r sY,™( ;"))

k
K sYm(:) = 5 ika) )+ [ka) Plka) (1 g¥"(5)

8
< EIx) =r  (xw(x))

Hd(x) = %r ro (xw(x))

B0 = B (0= 0 ka) P(ka) Y

1

HE* () = o= i(ka) P (ka)r xY"( 1)
HE 00 = = P(ka) [Kar sY"( ;')

ikZ



1
J = En rnglm(;')
T reY™(;') = ¢ ka) Pka) 1 sY™(;")
[
KO rgYm() = 50 ika) Pika) + (ka) (P(ka) r sY"( ")
8 I 0 1)0
% o= o ika) [ (ka)
i
§ o= o i(ka) D (ka)
i
ko= 5 ((ka) D(ka) + (ka) P (ka))
T n
8 P
+ - 2p - 1 1
U = o (T s MO ) Y ()
P3p
Um? = 5 i (Y)Y ()
Pop
% U = 5 A YMCT) Ty ")
P
. 2p 5 1 1
Tl = o A Y)Y ()
ml2N O0O<mc<| uty™
Etinc — P Il=0 . 0(e|nC)(+ i©) u|(+mC) + PR 1(e|n0)(+ ) (+ )
P, P, P, P
Il:O . O(emC)( C) ; ©) 4 Il=0 |ml(e|nC)( S) S)
. P . P P + .
He = ﬁ:op'mo(h'“)( Ui + ptop'ml(h'“)( ° ufms)
|1=0 Imo(hmc)( & ul(mC) + |1=0 Imzl(hmc);(m’S) Ul(mS)



J M

P 1 | + + P 1 P | + +;
= IF:)O rE)—O ‘]I(;m & ul(;mC) + 1=0 nF1):1 ‘JI('m K ul('mS)
1 | ; I
+ 1=0 m=0 ‘JI(;mC) ul(;mC) + |1:O ‘]I( o (;mS)
P, P
_ 1 | + + 1 | + +
M = =0 r|1:1) 0 mI(mC) U|( & + =0 r|1:1) 1 mI(mS) uI(mS)
1 | | ; ;
+ 1=0 m=0 ml(;mC) ul(;mC) + I1:0 m=1 ml(;mS) ul(;mS)
A
_ EtInC
AJ = =~
1
A=IkT K —
2
AUI(;+m;cous) - [Iktr (kl + _)] (+ ;cous)
= Jka)( Pka) + i P (ka)) ul e
- al LII(+mcous)
Aul(;m;cous) - [ikt| ( kl + )] (+ ;cous)
= k) ( Pka) i P (ka) ufe
- a-l U| mcous)
( .
a = (ka)( Pka) + i P(ka))
. 0
a = (ka)( Pka) i [P(ka)



w07 gt e
0 al JI(;m;cous) Z (einc)l(;m;cous)
" . O #
A| = al
0 &
2 N
P 0 1
A 0 0 i 0
0 A 0 i 0
A, =
0 A1 O
0 ::: o 0 A
2 C Re >0
8z2 C8l 2N

i P@2+i Pw@jseo0

Po(P@+i P@)= M@ Po+iifer

i %Y@+ P@)i MmO Q@+ PePR)

Im[( /@) (2 + (@ @)+ (@ (2
(@) (@) + Re j P(2)2

1+ j P(2)j°Re

Ocar Re >0

Im( @ Q@ +ijPEiPR)

\



W WL ®ys 0 gl2N

Al
(ka) o
k
| ka
0
|
Ed = r  (hPkr)Y™( ;" )r )
1
d = - (l) m .1
H w7 (k) YR
(E9;HY)
|(1)O(Z) +i P@=o0
=S E 0
H Odans * h® o
AP p = 300
ka = 100 = 4(1 + i)
= (1+ ):2
a1+ I i sin(x HT:L ) exp(x HT:L YA+ )

g | cogx I+Tl)exp(x |+71)(1+ )



T
% 1'°® polarisation
*  2°M€ polarisation

a +a = (1+ )= Cst
= S+ )
(g+2i)
r
13
2

G

jia”  aj =@+ )exp2(x )]

=j@+ )]



1. .
éi](l-l- )J

ASOO
2
i sin(ka E) 0

Ao = (1+ )expitka =)3
2 0 cogka =)
2

ka = 100

BJ = H avec B = ik T + K + 31

B ul(;+m;cous) i |(ka)( I(l)O(ka) + i |(1)(ka)) u|(;+m;COUS)

q+ (+;cous)

I;m
Bul(;m;cous) = j |°(ka)( I(l)(ka) i I(l)O(ka)) ul(;m;cous)
— h LII( ;cous)
;m
Oy ' 10° @
B = i (ka)( ;" (ka) + i [7(ka))
.0 . 0
h =i ka)( P(ka) i [V(ka)
" h+ 0 #" JI(;4r-n;cou;s) #_ ! (hinc)l(?_nicou;s) #
0 b JI(;m;cous) B (hinc)l(;n;cous)
1 h’-: O #
B| =

0 b



16

14 1

12

T
* 1" polarisation

*  2°™€ polarisation * i
*
* * 4
*
* ,
* -
. X * |
*
*
* i
1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16
p2N
0 1
B O
0O B; O 0
Bp
0 B,

0,
0,

o O

1(ka)
'(ka) =

(ka)



a+ ): 5+ 4i

2 2
1
i 1+ H
51 ( )]
B300 BO
ka = 100
inc
CJ = E + Htinc
C=A+ B
# 2 1
J(+ ;Cou;s) Z (e|nc)(+ ;cous) + (h|nc)(+ ;COU;s)
I;m
AI + B| ( cous) = 1 g
‘Jl;m’ _(emC)( ;cous) + (th)( ;,cou;s)
a|+ + q+ O # ! CI+ O #
C =A+ B, = —
0 a + b 0 ¢

(ka) + i (ka) ( Pka) + i P(ka))
( ka)+i (ka)(Pka) i P(ka)

cCP = AP+ BP
82 N8ka2 R, ¢ 6 Oetc, 6 0



60

*  1'°' polarisation
* eme

10 -

20

277" polarisation
=

20

60

70

*  1'°' polarisation
*  2°M€ polarisation

14
16

14



¢ Aka) + i (ka) 6 O

ka) + i (k)= 0, (ka)= |(ka) =0

Ef=r1  (ikr)Y™(:")r )

=TGR YT )

Qka) + i (ka) = O
E H 0 dans

0
_—
¢ 1 ( cogx |+21)+isin(x HTl))exp(x '%1)(“ )
c ! (cogx I+Tl)+i sin(x I+Tl))exp(x I+Tl)(1+ )
C
- ( Xt

2iC A )]

= 4
3(5+ 4i)



¢! @1+ )=
G 1@+ )=
300; 1
= 1
8 1 |
2 Z(KkT 5 )+ KM = E
. 1 .
KJ + Z (kT 5 HM = H[™
3
- 1 " o H " . -
Z (ik t, é ) K, g JI(;ern,cou,s) ) (emc)l(;{cou,s)
K ~ 1(”( t % 1) ml(;m;cous) (hinc)l(;m;cous)
( ;cou;s)
n;m
= Bl;l mgn;]cous)
3
: 1 " o B Y cons H
Z(ik t, é ) K, g JI(;m,cou,S) _ (énc)l(;m,cou,s)
(+:cous) (hinc )ﬁn;]cou s)

K Z Ykt % 1 m



n #

JI(;m;cou;s)
= BZ;I (+ ;cous)
rnI;m
By J (resp m)
J (respm)
mn . #
J
m

Z[ fka) ka) + 5 1P Z M ka) P(ka) + o Tim?

* ié[ (ka) V'(ka) + J(ka) P(ka)](mT  Im)

Re( J m By )
m

= jZ ((ka)d + > 1(ka) mj Q(ZJJJ + % J.Z)Re

Jetm



2 I
% 1'°'® polarisation
*  2°M€ polarisation * *
lk
ok
Loy
*
2 &
3t *.
4 25 2 s 3 25 2 s 1 os 0
3
. 1 " # "
+ - . . incy (+ ;cou;s)
Z(ik t, > ) K, g JI(;(Jrrn,cou,s)) _ (emc)l;m
;cous : .
(k % ikz tt,  Mim (W)
3
- 1 " cous) H " o B
Z(ik t, é ) K, g JI(;m’COUvS) B (e|n0)|(;m,COU,S)
1 . 1o+ m(+ ;cous) - (hinC)(+ ;cous)
(ky + é) kZ *t, I;m I;m



15

0.5~

05

15 F

25

* 1" polarisation
|| * 2°M polarisation

N ik 1
1 = (k2t| tl k|2) + E t| + §k|

2+ 2 - 1‘
Kty k=7
1 . (1)O
1= 5 ke Pk + i P (ka))

i(ka) = 0

2= 5 i@ ke + i (ka)

'(ka) = 0















