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() t r E(r,t)
E(r,t) = E, exp[i(wt - k r)] +c.c.

c.c exp(ia) = cosa + isina
exp(-ia) = cosa - isina

k A, n, €

k=2mA=2m/A, c=wk, &=ckJw’, n=ckfw.
0

e=1l+4my, x=X+ix",
n=n(l+ik), n(1-Kk°)=p+4my, nk=2mx"

(k: atenuation index or extinction index)
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k,E,H
D(=€E), B(=pH, €) H
0
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Epi Esra Epr ’ Est ’ Ept

ro = EVES = (K - k) (K, + Ky) = (nyc0SH; - n,cos6,)/(n,cosb; + n,cosh,)
=-sin(®, - 6,)/sin(6, + 6,)
Mo =EPIE = (ks - £k ) (€K, + €1Ks,)
= (n,c0s0, - n,cosh,)/(n,cosh; + n,cosh,) = -tan(; - B,)/tan(6; + 6,)

p 0, +0,< 1/2
s 0, +6, =12

t, = EYES = 2k, /(k, + K,,) = 2n,cos0,/(n,cosH; + n,c0sH,)
= 20080,5in8,/sin(8, + 6,)

n+ik

Sndl

=
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t,,) = BN/E", = 2¢k,,c050,/(e,k,, + €K,,) = 2n,c0s0,/(n,00s0; + Nn,cosh,)
= 20080,sin8,/sin(8, + 6,)c0s(6, - 6,) ©)

S _ S P — p
Fn =Ty Mg =T

ty’ = (N,0088,/ Nycosh,) ty,°, 1y, = (N,c08,/ N,00sH))t,,” (6)
k
X,Y, Z
E= E’,cos8,, E,= E E,; = E’sing,,
Ex,r = Eprcoseb Ey,r =E rn Ez,r: 'EprSi nel!
E.=FE0s8, E,=E, E,=FEsing,,

Ey suwe = [2n,€088,0080,/(n ,0086; + n ,0088,)] E”,
= [cosB,sin28,/sin(6, + 8,)c0s(6; - 6,)] E*,
E, arize = [2N,0088,/(n ;0088; + N ,0088,)] EY, = [2c088,sinB,/sin(8; + 6,)] EY,
E, antacer = [2N;SiN6,c088,/(n,c080; + n ,c0s8,)] E”,
= { 2in8,c080,/[sin(B, + 8,)c0s(6; - B,)]} E*,, ,
E, autace2 = [-2N,0080;81n6,/(n,c08B; + n ;c0s8,)] E”,
= {20088,5in°8,/[sin(B, + 8,)c0s(6; - 6,)]} E°,, .

(x )
) - + + - 1+ry°
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M =0 I =0, Ty =-15, (7a)
t,, = (cosB,/cosO)t,,”, t.) =1, t,° = (SinB,/sind)t,,” . (7h)
M’
n,(1 +iky)

@ ©
M = [Ny, + 1) = (L k" + 2iko)cosBLI/[My (U, + iv,) + N (1 - k' + 2iky)cosBy],
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12 = [2nn,(1 + ikp)cosBl/[ny(u, +iv) +n (1 - k” + 2iky)cosB], G)

r*2 = [M,0088; - (U, +iVy)] [n,0088; + (U, +iw)],

t°, = 2n,c0s0,/[n,c0s0; + (U, + V)] , )
u v, (Born and Wolf )
u?= ﬁ%ﬁﬁ[nf -k -n2sn8,7] +y[n2@-k) - n2sn 0] + 4n22K22@
1 . } 2
v, = @E@Q—[ n’(L-k,%)-n’ smzelz] + ~|/[n22 A-«,) -n’sin’ 612] +4n,%x ) Q (10)
n(1 + 2iky - k)
(10) N,c0s8, = U, + iV, 0SB, = (U, + iVy)( L)/ [N, (1+ iky)7]
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E E=E’+E%5 E°'=Ecosu, E°=Esina
tana = EJE, of o,
0, tana, =[-cos(B, — 6,)/cos(6; + 6,)] tana;, tana, = cos(B; — 6,) tana;
rti EP FE°
[ L ]
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P¥(2=0) =X" (g = Ws+ WR)EuEir - (11)
SFG [ i=X,Y,2

I:)i (('083) = XixxEx(wvis)Ex(wlR) + XixyEx((*)vis)Ey((*)lR) +Xiszx(%is)Ez(wlR)
XiyxEy (Wi dE(W1R) + Xiyy By (0 Ey (W) + XiyEy (00 JE(01R)
XinE (Wi dE(WiR) + XinE,(WidE (Wir) +XizE,(WidE, (W) -
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EX(z=0)=L,yP¥,(z=0),
EX(z=0)=L,x(z=0)P¥z=0)+L, ,(z=0) P¥,(z=0), (12)

EX*(z=0)=L" ,(z=0) P¥,(z=0),
EX"(z=0)=L", x@=0)PTx(z=0) +L", ,(z=0) P¥,(z=0). (13)

L'sv(z=0) =L y(z = 0) = K/(n,cos8, + n,cosh,) ,

(149
L x(z=0) =-L", x(z = 0) = -KcosB,/(n,cosb, + n,cosH;) , (14b)
L, 2(z = 0) = -K(n,/n;,)2sinB,/(n,cosb, + n,c0sH,) , (140
L", 2(z = 0) = -K(n/n,,)2sinB,/(n,cosB, + n,cosh,) (14d)
K = 471 (wg/0) (15)
1 2 m
K wg/C



