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Plane Waves

Time domain (TD)

Spectral domains
Phasor Domain (PD)

Fourier Domain (FD)

Dispersive media: attenuation, distortion, phase velocity and group velocity

General expression of plane waves (PD)
Incidence (PD)
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Plane Waves

Incidence on a dielectric half-space
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Incidence on a dielectric half-space
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Incidence on a dielectric half-space
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Incidence on a dielectric half-space
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on a dielectric half-space
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Incidence on a dielectric half-space

E1 = Ele_jf‘l'F +ERe_JER-F Ele_jkrF = Ele_jkxxe_jklzz Zl =_a) Hhé .191 =% |

S E. o /KT _F ok pihiz 2 = ONHE k sin 9, = k, sin 9,

E,=E.e JjKyF R ) R k, =k sm§ —
ETe—Jkr'f _ ET oK o= hz R k, = \/kz — ki sin” 9,

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC Corso di Campi Elettromagnetici 16 Maggio 2022



Incidence on a dielectric half-space
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Incidence on a dielectric half-space
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Incidence on a dielectric half-space
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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Incidence on a dielectric half-space: 1 polarization
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e on a dielectric half-space: || polarization
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e on a dielectric half-space: || polarization
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Incidence
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Incidence on a dielectric half-space: || polarization
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Incidence on a dielectric half-space: || polarization
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Incidence on a dielectric half-space: || polarization

= R F o —jkx —jk k= o, e =
B _f o RE e BT =Ee e s =S G =%
| | R . . = c ; _ .
. = K F o —jkx jk.z 2 ey k sin, =k, sin 9,
= T Ky F Ege =Ege e :
E,=Ee ; k. =k sin$ L C 1o’ g
oKt _ g kx = jky.z 2 =\/ p —# SIN

[Ex,H y,EZ] Parallel Polarization [

®

Corso di Campi Elettromagnetici 16 Maggio 2022

Stefano Perna — Universita Parthenope - Ingegneria Informatica, Biomedica e delle TLC



Incidence on a dlelectrlc half-space: || polarization
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Incidence on a dielectric half-space: || polarization
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Incidence on a dielectric half-space: || polarization
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Incidence on a dielectric half-space: || polarization
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cos &, —(81/82)\/(k2/k1 )2 —sin® 9

[ 2
cosd, + 6‘1/6‘2 —sin® §
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Incidence on a dielectric half-space: || polarization

Z,—7Z ki,
‘ r=-2-1 ‘ Z = :

Z,+Z,
k
"o I klz=klcos.91| = » _hsm 5
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Incidence on a dielectric half-space: || polarization

— k = _
r_Zig Fé_% r-4-4 Zl:a]?; 17 ON A5 % =
_Zz I Ty A s 1 k, = 0\ 1,¢, k;sin§, =k, sin g,
AZZHT 2Z k k_=k sin
1+I'=T T= 71 T=Z ZZ Zzzﬁ o= S kzzz\/kf_kfsinzgl
e | W&, k. =k cos Y

[Ex,H y,EZ} Parallel Polarization [

OoH
B L% p_ kg
jowe 0Oz ws 7

B _cosSI —(81/82)\/(k2/k1 )2 —sin® 9

cos & +(8l/6‘2)\/(k2 /k, )2 —sin® §

T, =1+T

®
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Incidence on a dielectric half-space: || polarization

Z, r.22-4 k= oé S =g
1—F=Z—2T ZI+Z2 k2 = O\ 1r &, klsinlgl :k2 sinlgT
3 27 k_=k sin
1+I'=T T:Z 2Z »=hsnd kzzz\/kzz—klzsinzélI
1 T4, k, =k cos§

|E.,H,E.|  Parallel Polarization I ra_ e, _ k.

H, : W&,

Z,H
E =——— y : E =———> [ Z2 =

Y jwe Oz ws 7 4 “é

B _cosSI —(81/82)\/(k2/k1 )2 —sin® 9

cos & +(81/82)\/(k2 k, )2 —sin® §

T, =1+T

®
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Incidence on a dielectric half-space: || polarization

T ZlT FZM

- _Z_2 £, +7Z,
27

1+ =T T= 2
Z,+7Z,

[E H EZ] Parallel Polarization |

H,,(z,x)=He Tzt g @
H k
I, = _FR Z, =-k
I 0
Z,H
T” é 27T Z2 — kZz
Z\H, &,

cos 9, —(81/82)\/(k2 /k, )2 —sin” §,

cos &, +(51/52)\/(k2 /k, )2 —sin” 4
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Ly=-

ky = oy &,

ky = o\ 11,8,
k, =k s
k,, =k, cos &

9 =4
k, sinY, =k, sin g,

ky, = k2 kP sin® 9,
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Incidence on a dielectric half-space: 1 polarization

T ZlT FZM

- _Z_2 £, +7Z,
27

1+ =T T= 2
Z,+7Z,

By, (2.x)=Ere /*7e @
Fl é& 7 A

EI : klz

E w
T &=L Z, = k“2

EI 2z

_ cos _(ﬂl/ﬂz)\/(kz/kl )2 —sin” 4

2
cos +(u1/,u2)\/(k2 [k, ) —sin® 9
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ky = oy &,

ky = o\ 11,8,
k, =k s
k,, =k, cos &

9 =4
k, sinY, =k, sin g,

ky, = k2 kP sin® 9,

N X
Ky H, Kk
ER \ ETQ/
T s 40 X
—_ L7 T
Kk,
e @
H
& H : & M
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Incidence on a dielectric half-space

I-r=2i7 r-2-2
_22 £, +7Z,

27

1+T=T T= 2
Z,+7Z,

By, (2.x)=Ere /*7e @
Fl é& 7 A

EI : klz

E w
T &=L Z, = k“2

EI 2z

2
. cos _(ﬂl/ﬂz)\/(kz/kl ) —sin” 4

2
cos +(u1/,u2)\/(k2 [k, ) —sin® 9
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ki = o\ 1€ 9 =5

ky = o\ 11,8, k, sin§ =k, sin g,

k, =k s
k,, =k, cos &

ky, = k2 kP sin® 9,

[Ex,Hy,EZ] Parallel Polarization |

H,, (z,x) = [Hle_jklzz + HRejk”Z]e_jkxx @

H,,(z,x) = Hye /e 5 @
H
Ly =-——* Z = iz
H, e,
H
T” 272777 ZZ — kZz
Z\H, e,

_ _cosl91 —(81/82)\/(k2 /k, )2 —sin® 9,

2
o 2
cos G +(& /&, )\/(k2 k, ) —sin” 4
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