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(0, oh, e,
E:_ﬂﬁ O’e, 1 Oe, 0
oh, e, 0* o
R

e (z,t)=e (z—ct)+e (z+ct)

Ch,(z,t)=e (z—ct)—e, (z+ct)

Plane Waves (TD)

Source-free

Medium
- Linear
r&ﬁ_ oh, {ey’hx} - Local (TND & SND)
c= I ) oz s ot 82€y 1 5zey 0 - Isotropic
\ HE ahx aey Oz’ _0_2 ot? B - Homogeneous (TI - SI)
—_— = — .
| 62 ot Lossless
C = \/Z 0o 0 0
g ey(z,t):e;(z—ct)+ey_(z+ct) ax_a_

~Ch,(z,t)=e (z—ct)—e, (z+ct)
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Plane Waves (TD)

t=t, t=t,>t,

The electromagnetic perturbation propagates without deformation and with constant speed c¢ along the
positive sense of the z-axis

h(z- ct)
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e’ (Z —ct
is referred to as electromagnetic progressive plane wave



Plane Waves (TD)

X !

t=t,>1, =1,

The electromagnetic perturbation propagates without deformation and with constant speed ¢ along the
negative sense of the z-axis

h™ (Z + ct)
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e (z +ct
{ is referred to as electromagnetic regressive plane wave



Plane Waves (TD) —_—

Medium

raex _ 6hy {ex’hy} rﬁey _ ﬁhx {ey’hx} - Linear
<E__ﬂ5 O’e, 1 O’e, 0 <E_ ot 526y 1 ézey 0 - Local (TND & SND)

oh, e 0 G o .—_1_ |em G, & o - Isotropic

E - _85 \/E \E - 85 - Homogeneous (Tl - Sl)
) - Lossless

e (z,t)=el(z—ct)+e (z+ct) ‘- M e(zt)=e (z—ct)+e, (z+ct) 5 B )

= — ==
é’hy(z,t)ze:(z—ct —e;(z+ct] —(hx(z,t)ze;(z—ct —ey_(z+ct‘i a9y
' F,t)zé(z,t

(ot)-e. o)
2 (Z’t) T X (Z+Ct) 7o Independent
_ _ each other

Ch; (z.t)=—e (z+ct) e .h,}
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Plane Waves (TD)

e, _ o, )
oz = Ot 0’e 1 O’

J x_ - Y% ;
ahy oe oz> ¢t o -

X

gh; (Zﬂt) =—e, (Z+ct) {ex’ y}

Ex (z,t) =e. (z + ct)
<
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Source-free

) Medium

56y B Oh, {ey’hx} - Linear

o o Oe, 1 0%, - Local (TND & SND)
< Oh_ 8ey 0z° _C_z ot? =\ - Isotropic

\E - 85 - Homogeneous (TI - Sl)
- - Lossless

e (z,t)=e (z—ct o

) y(+ ) y(+ ) {ey,hx} i_i_o
ré’hx (Z,f)=—€y (Z—ct) ﬁx_(?y_
<ey (_Z’t):ey (_Z+Ct) {e;,hx’} é(F,r)=¢€(z,1)
\é/hx (Z,t)Zey(Z-l-Ct) B(F,I)ZB(Z,f)

Independent
each other
{ex , hy }
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Plane Waves (TD)

raex _ Oh, {ex,hy} ”5ey  on, {ey’hx}
<E__ﬂ5 d’e, 1 62ex=0 <E_'UE 82ey_ 1 ézey:()
Oh, _ o, 07 o c=—L |on _ 2, & Jor
| Oz ot

e
T fe.6)
{e(z,t)=ex(z+ct) { . h‘} {ey(z,t)=ey(z+ct) {e‘,h_}
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>
>
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i, =1 %I,
I, =1,XI,
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Source-free

Medium
- Linear

- Local (TND & SND)
- Isotropic
- Homogeneous (Tl — Sl)

- Lossless

e, |

7o Independent
each other

{ex,hy}
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Plane Waves (TD)

oh {ex,hy} e, _on, {ey,hx}
- E_'u ot Oe 1 0%
1 | 2y ~ 2y =0
oh, Gey 0z c- Ot

e &%
{er.m}
{ey (z,t) =e, (z+ct) {e‘,h_}

é’h;(z,t)=e; (z+ct) '

>
>
>
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X
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I, =1 %I,
I, =1,XI,

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

Source-free

Medium
- Linear

- Local (TND & SND)
- Isotropic
- Homogeneous (Tl — Sl)

- Lossless

e, |

7o Independent
each other

{ex,hy}
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Plane Waves (TD)
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{ex,hy} f%_ % {ey,hx}
| azex ) 2 —H ot 826y 1 52ey 0
2 52 - 1 ) 2 2 2
¢’ ot o= 6hx_gaﬁ oz° ¢ ot
VHE oz

SR

ot
{ei}
e}

lZ= xxly
i, =1 XxI
L, =1, XI,

Source-free

Medium

- Linear

- Local (TND & SND)

- Isotropic

- Homogeneous (Tl — Sl)

- Lossless

e,

e Independent
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Source-free

Plane Waves (TD) Medium

aey _ ahx {ey’hx} - Linear
< oz 'UE 52€y 1 528y 0 - Local (TND & SND)
oh aey oz> ¢ ot - Isotropic
| Oz - E - Homogeneous (Tl - SI)
- Lossless
0_0_,
ox Oy

e, h
e Independent

A each other
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Plane Waves (TD)

e, __ o et}
0z H ot e 1 O’
. x 2 "x i
oh, e 0 & or ‘=
8 X

X

4,hy_ (Zﬂt) =—e, (Z+ct) {ex’ Y}

Ex (z,t) =e. (z + ct)
<

e (Z — ct)‘z N B

i S
. &

ey} {en)

—

0, _on, 14-h)
) oz - ot 82ey _iazey =0
Oh, de, oz ¢ ot
—_— = —
L Oz ot

re; (z,z‘) =e, (z — cz‘)
3

<e;(z,t)ze;(z+cz‘) {e | x}

—

Chi(z,t)=—-e (z—ct) -

Ch(zt)=e (z+ct)

2

e, (z—ct) . ‘e; (z+ct)

1. S
¢ : 4

fer, ) {ehi)

In al these 4 cases the Poynting vector is directed along the direction of propagation
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Source-free
Medium
- Linear
- Local (TND & SND)
- Isotropic

- Homogeneous (Tl - Sl)

- Lossless

Independent
each other
{ex , hy }
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Plane Waves (TD)

e, __ o et}
0z H ot e 1 O’
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Plane Waves (TD)

r@ey _ ahx {ey’hx}
oz "o O 10%
1 ) 2y 2 2y =0
- ah ae 0z" ¢ ot

=
o
N

Source-free
Medium
- Linear
- Local (TND & SND)
- Isotropic

- Homogeneous (Tl — Sl)

- Lossless

Independent
each other
{ex , hy }
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Plane Waves (TD) —_—

Medium
r@ey ahx {ey 2 hx} - Linear
o 'UE o%e, 1 O, ~ - Local (TND & SND)
c= ! < oh, 5ey 02> _02 o’ B - Isotropic
\/E | Oz 285
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- Lossless
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e Independent
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Plane Waves (TD)

G, oh, (e G, oh, le.oh]
) 8z H Ot 8zex _iazex 0 < Oz —H ot 826y _i@zey G
Ghy de, o2 ot o= 1 oh, 86y oz>  ¢* ot

R R et e R

| &z ot Jue o "5 a
<ex (Z,l‘)zex (z—cz‘) {e;,h;} . u <ey (Z,f)=ey (z—cz‘) {e;,h;}
Shy (z,t)=¢. (z—ct) £ Chi(z,t)=—-e (z—ct)

(e t)=e (z+ct (e zZ,t)=e (z+ct o
< x(_Z ) (Z_ ) {e;,h_} J y(_ ) y(_ ) {ey’hx}
\(hy (z,t) =—e, (z+ct) * \é’hx (Z,t) =e, (Z+ct)

2 2

L e:(z—ct)‘ Y ‘e;(z+ct) . L e;(z—ct) . a___‘e;(z+ct) :
BN - ¢ T ¢
e} e e} {eh)

In al these 4 cases the electric and magnetic fields are related each other through the
following relation: ~ A .
ch=i xe

where fp points to the propagation direction

Source-free
Medium
- Linear
- Local (TND & SND)
- Isotropic

- Homogeneous (Tl - Sl)

- Lossless

Independent
each other
{ex , hy }
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Plane Waves (TD) —_—

; Medium
Oe _ 6hy {ex’hy} 8ey _ th {ey’hx} - Linear
o Yo e, 1% 0 2 Mo O, 1 0%, 0 - Local (TND & SND)
X b J _ —
ahy de, oz ¢ or c = 1 oh aey oz> ¢ ot - Isotropic
- o ¢ - Homogeneous (Tl - Sl)
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0_0_
ox Oy
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e Independent
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Plane Waves (TD)

(aey_ oh, {ey’hX}
o Yo d%e, 1 O,

4 —— =0
%_gai oz ¢ o
L6z o

<ey+(z,t)=e;(z—cz‘) {e;,h;}
Chi(z,t)=—e)(z—ct)
<e;(z,t)ze;(z+cz‘) {e;,hx_}
Ch, (z,t)= e, (z+ct)

N ) I A CaT
= =— i

g g
s =(\|h (Z—ct)‘2 i S :_g‘hx_(ZJrCt)‘z L

Source-free
Medium
- Linear
- Local (TND & SND)
- Isotropic

- Homogeneous (Tl - Sl)

- Lossless

Independent
each other
{ex , hy }
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Plane Waves (TD) —

Medium
- Linear

- Time non-dispersive

{e+ h+} {6; (Z,t) =e; (Z —ct) {e_ h_} {ex (Z,t) =e. (Z + Ct) - Space non-dispersive

X2y xo ' ~ ~ - Isotropic
é'h;(z,t)ze; (Z—ct) ch, (Z,t):—ex (Z+ct) T

{e;,h;} {6;(2,1)—8;(2—61) {e' h‘} {ey(Z,t)—e(z+ct) - ossaess 6

e (z,0) = (z—ct) Tk (z) = (z+ct) o oy

. s s ., eE)=R(z
the e.m. field propagates along i, =1, the e.m. field propagates along i, =—i

e the e.m. field lies on the plane xy orthogonal to the propagation direction

® [¢ and ‘ﬁ‘ are proportional through ¢

. {ey,hx}
e (h=i xe Independent
P {e h } each other

x>y
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Plane Waves (Spectral Domains) sourcertee

Medium
- Linear
Phasor domain (PD) Fourier domain (FD) - Time non-dispersive
— . = - — — - Space non-dispersive
XE(I‘)Z—]COOB(I') VXE(r’a)):_]a)B(r’a)) - Isotropic
xH(F) = jo,D(F)+J(F)+Jo(F) VxH(F,0) = joD(F,0)+J(F,0)+Jo(F,0) - Homogeneous (Tl - SI)
ﬁ(f‘)zp(f)+p0 () V-ﬁ(?,a))zp(f,a))ero (F,0) -Losszss ’
-B(F)=0 V-B(F,0)=0 Vv
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Source-free

Plane Waves (Spectral Domains)

Medium

- Linear
Phasor domain (PD) Fourier domain (FD) - Time non-dispersive

— . — - — — - Space non-dispersive
XE(r):_]a)OB(r) VXE(r’a)):_]a)B(r’a)) - Isotropic
xH(F) = jo,D(F)+J(F)+Jo(F) VxH(F,0) = joD(F,0)+J(F,0)+Jo(F,0) - Homogeneous (Tl - SI)
_— 3 —_—

D(¥)=p(F)+ p,(F) V-D(F,0) = p(F,0)+ p,(F,0)
-B(¥)=0 V-B(F,0)=0

D=¢E g real
ﬁzyﬁ L :real
J=0FE o=0
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Plane Waves (Spectral Domains)

Phasor domain (PD)

Fourier domain (FD)

xE(F,m):—]wﬁ(r,w)
xﬁ(f,a)) D
-ﬁ(?,a)) = p(F,0)+ p, (¥, 0)
E(F,a))zO
{jo =0
Po =0
D=¢E
B=uH
J=cE
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Source-free

Medium
- Linear

- Time non-dispersive
- Space non-dispersive
- Isotropic

- Homogeneous (Tl - Sl)

- Lossless
9_0_
ox Oy

é(F,t)=¢(z,1)

h(F./)=h(z.1)

g real
L :real
o=0
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Source-free

Plane Waves (Spectral Domains)

Medium
- Linear
Phasor domain (PD) Fourier domain (FD) - Time non-dispersive
- -, — - — — - Space non-dispersive
V><E(r):_ja)0B(r) VXE(r’a)):_ja)B(r’a)) - Isotropic
VxH(F) = ja,D(F)+JI(F)+Jo (F) VxH(F,0) = joD(F,0)+J(F,0)+Jo(F,0) - Homogeneous (Tl - SI)
T _ ]
V-D(F) = p(¥)+ o, (F) V-D(F,0) = p(F,0)+ p, (F.0) o
V-B(F)=0 V-B(F,0)=0
E(f): Ex(z)fx+Ey(z)fy+Ez(z)fZ - {jOZO
H(F)=H, (2)i.+H,(z)i, + H_(z)i. po =0
- ] A A D=¢E .
E(f,0)= E, (z.0)i. + E, (z,0), + E.(z.0)i. S
= o A R  FD B=uH U :real
H(raa)):Hx(Z,a))ix+Hy(Z,0))iy+HZ(Z,0))iZ j:o‘ﬁ o=0
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Plane Waves (Spectral Domains)

Phasor domain (PD) Fourier domain (FD)

V-D(¥)=p(F)+p, (F V-D(F,0)
V-B(F)=0 V-B(F,0)=0
E(r)= E (z fx—l—Ey z fy—l—Ez z fz

(F)= E.(2)i +E,(2)i, + E.(2) 5

A
.

H(F)=H, (2) +H ()i, +H.(z)i

N

E(F,a)) = E (z,0)i, +E (z,a))fy +E (z,0)i,
ﬁ(f,w): H. (Z,a))fx +H, (z,w)fy +H (Z,C())lz

FD
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Source-free

Medium
- Linear

- Time non-dispersive
- Space non-dispersive

- Isotropic
r, a)) - Homogeneous (TI - SI)

- Lossless

L :real

oc=0
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Plane Waves (Spectral Domains)

Phasor domain (PD) Fourier domain (FD)
VxE(F)=—jo,B(F) VxE(F,0)
VxH(F)=jo,D(F)+J(F)+Jo(F) |VxH(F,0)=jwD(

|v.B(#) = p()+ o, (F) |v.B(% )
V-B(F)=0 V-B(F,0)=0

N
.

E(f) =k, (z)fx —I—Ey (z)fy +E. (Z)lz

; A 5 PD
H(¥)=H (z)i,+H, ()i, +H. (z)

z

N

E(F,a)) = E (z,0)i, +E (z,a))fy +E (z,0)i,

L \ ) FD
H(Y,0)=H (z,0)i +H, (z,0)i +H_(z,0)i
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Source-free

Medium
- Linear

- Time non-dispersive
- Space non-dispersive

- Isotropic
r, a)) - Homogeneous (TI - SI)

- Lossless

L :real

oc=0
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Source-free

Plane Waves (Spectral Domains)

Medium
- Linear
Phasor domain (PD) Fourier domain (FD) - Time dispersive
— . — — — - Space non-dispersive
VXE(I')Z—]C()OB(I') VXE(r’a)):_ja)B(r’a)) - Isotropic
< Vxﬁ(f) = ]wOB(F)+j( )+J0( ) | Vxﬁ(f,w) = ja)ﬁ(f,a))Jrj F,a))+jo (f,a)) -Homogeneous (TI-SI)
V-D(F)=p(F)+ p,(F) V-D(F,0) = p(F,0)+ p,(F,0) 5 4
V-B(F)=0 V-B(F,0)=0 a—a——o
€(r.r)=¢€(z.1)
E(¥)= E, (2)i,+E, (2)i, +E.(z)i. Jo=0 h(¥,t)=h(z,¢)
PD =0

H(F)=H (z)i,+H (z)i +H_(z)i

) . . . D=¢E _—
E(f,0)=E (z,0)i,+E, (z,0)i,+E, (z,0)i . ga 8#891_].52
) ' A  FD B=uH penk ju,
H(f,a)):[—[x(z,a))ix+Hy(Z,0))iy+HZ(Z,0))iZ j=oF o =ieal
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Plane Waves (Spectral Domains)

Phasor domain (PD)

er]—E)(*) — — jw,uH (F)

E(f) =k, (z)fx +E, (z)fy +E. (Z)ZA
ﬁ(f) =H_ (Z)fx +H, (Z)fy +H, (Z)fz

E(f,a)) =E (z,a))fx +E, (Z,w)fy +E. (Z,a)
H(F,0)=H (z,0)i +H,(z,0)i +H, (z,0
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Fourier domain (FD)

]C()OSE( )+ oE(F)

o real

Source-free

Medium
- Linear

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl - Sl)

" =g

0_9
oy
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Plane Waves (Spectral Domains)

Phasor domain (PD) Fourier domain (FD)

(VxE(F)=—jm,uH(F)

VxH(F)= ja)0(9|: -

.

V-uH(F)=0 V- uH(F,0)=0
E(F)= E (2)i +E, (2)i +E.(2)i o5 {jo =0
H(F)=H, (2) +H ()i, +H.(z)i Py =0
. ) . . D=c¢E
E(f,0)=E (z,0)i,+E, (z,0)i,+E, (z,0)i .
. \ ] . FD B=uH
H(r,a)):Hx(z,a))zx+Hy(z,a))zy+Hz(z,a))lz = =
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Source-free
Medium

- Linear

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl - Sl)

0

ox
(F.0)=€(z.1)
(F.t)=h(z.1)

_9 _y
oy

= @l

E=¢& —J&,

H=1 = i {
E =&

o : real eq
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Plane Waves (Spectral Domains)

Phasor domain (PD) Fourier domain (FD)
VxE(F)=—jm,uH(F) (VxE(F,0)=—jouH(F,o)
VxH( )= Jjwye, E(F) Vxﬁ(?,w):ja)geqﬁ(ia))
$ y —
V-¢E(F)=0 V-¢E(F,0)=0
V- uH(F)=0 V- uH(F,0)=0
E(F)= £, (2)i+E,(2)i, + E.(2)i, oo {io =0
H(F)=H, (2)i +H, ()i, + H_(z)i Py =0
_ A ) . D=¢E
E(f,a))zEx(z,a))ix+Ey(Z,a))iy+EZ(Z,a))iZ .
(v 2 2 A FD B=uH
H(Y,0)=H (z,0)i +H, (z,0)i +H_(z,0)i B
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Source-free

Medium
- Linear

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl - Sl)

9_0 _,
ox Oy

(F.1)=€(z.1)
(F.)=h(z1)

= @l

E=E&E —J]&
H=1 = jh { jo'}
g, =&/ 1--—

o real eq
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Plane Waves (Spectral Domains)

Phasor domain (PD)

VXE(F):—ja)O,uﬁ(f‘) VXE(f’
Vxﬁ( )= Jjae, E(F) Vxﬁ(f, )
E(f): Ex(z)fx+Ey(z)fy+Ez(Z)fZ PD
F(F) =, ()i, + H, (=), + ()]
E(f,0 =E (z,0 fx+Ey Z,0 fy+EZ Z,0)i,
(F0)= £, ()i +E, (20)l +E (20}l

ﬁ(f,w): H. (Z,a))fx +H, (z,w)fy +H (Z,C())lz
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Fourier domain (FD)

= @l

o real

Source-free

Medium
- Linear

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl - Sl)

" =g

0_9
oy

ox
(F.0)=€(z.1)
(F.t)=h(z.1)
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Plane Waves (Spectral Domains) —

Phasor domain (PD)

—_—

\Y% XE(F) = —ja)o,uﬁ(f‘)
VxH(F)= jo,cE(F)

E(f) =k, (z)fx +E, (z)fy +E. (Z)ZA
H(F)=H, (2)i, +H,(2)i, + H.(2)i

E(f,a)) =E (z,a))fx +E, (Z,w)fy +E. (Z,a)
H(F,0)=H (z,0)i +H,(z,0)i +H, (z,0

Fourier domain (FD)

PD
{gz g — j&,
M= — Ji,

FD
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Source-free

- Linear

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl - Sl)

0_9
oy
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Plane Waves (Spectral Domains) —

Phasor domain (PD)

e

{VXE(Z)—_ jo,uH(z)
\% XH(Z) = ja)ogﬁ(z)

Fourier domain (FD)

E(f) = Ex(z)fx —I—Ey (Z)fy +E. (Z)lAZ
ﬁ(f) =H (z)i, +H, (z)fy +H,(z)i,

E(f,a)) =E (z,w)fx +E, (Z,w)fy +E. (Z,

ﬁ(f,w): H. (z,a))fx +H, (z,w)fy +H (z,

)i,
)i,

VxE(z,0)=—jouH(z,)
Vxﬁ(z,w) = ja)gﬁ(z,a))
PD
{5: & = J&,
M= = i,
FD
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Source-free

- Linear

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl - Sl)
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Plane Waves (Spectral Domains) oueeres

Medium
- Linear
. . P - Time dispersive
FO U rl e r DO I I l a I n Py - Space non-dispersive
‘ ’ ’ - Isotropic
—————— /H
= - Homogeneous (Tl - Sl)

~ i A A »
(r,a))= Ex(z,a))ix —|—Ey (Z,a))iy +Ez(z,a))iz

ol

N

ﬁ(?,w):Hx(z,w)fx +H, (Z,w)fy +H (z,0)i,
Fourier domain (FD)

_ _ _ dE \. (dE )\
{VXE(Z"")“J'WH(Z,@) VXE:(_ dzy}”( dley

VxH(z,0)= jocE(z,0)
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Plane Waves (Spectral Domains) outeetee

Medium
- Linear
X L E
. - Time dispersive
Phasor Domain
‘ g ’ - Isotropic
______ o

= - Homogeneous (Tl - Sl)

E(F)= E.(2)i +E,(2)i, +E.(2)i ol 4

Hx(z)fx +H, (Z)fy +H (Z)l

V4

msll
—~

-
N—

[l

V4

Phasor domain (PD)

_ . . dE. \. (dE -
{VxE(z)——ja)O,uH(z) VXE:(_ dzy]lx_i_( dzley

V x ﬁ(z) = ja)ogﬁ(z)
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Plane Waves (Spectral Domains) Sourcertres

Medium
- Linear
= ) > = A A A - Time dispersive
VXE=-jouH E=Ei + Eyly % - Space non-dispersive
VxH = jocE H=H i +H i + ¢ - Isotropic
x“x ¥y Z

- Homogeneous (Tl — Sl)

9_9 _y

ox Oy
¢(F.1)=€(z,1)
h(¥,t)=h(z,¢)

E =H_=0

z z
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Plane Waves (Spectral Domains) Sourcertres

Medium
- Linear
— ) — — A h - Time dispersive
VXE=-jouH E=Ei + Eyly - Space non-dispersive
VxH = jocE H-= Hx;x +Hyi-‘y - Isotropic

- Homogeneous (Tl — Sl)

29
oy
&(2,1)
(F.1)=h(z.1)

9
Oox
)=

ol
=

E =H_=0

z z
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Plane Waves (Spectral Domains) Sourcertres

Medium
- Linear
— ) — — A h - Time dispersive
VXE=-jouH E=Ei + Eyly - Space non-dispersive
VxH = jocE H-= Hxix +Hyi-‘y - Isotropic

- Homogeneous (Tl — Sl)

=0

_0
oy
é(z1)

9
Oox
)=

ol
=

(F.0)=(=1)

%iIiiiiiiiiiiiii““““““““““‘\ i

\E,-H.
Independent

{ E., Hy} each other
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Plane Waves (Spectral Domains) Sourcertres

Medium
- Linear
— ) — — A h - Time dispersive
VXE=-jouH E=Ei + Eyly - Space non-dispersive
VxH = jocE H-= fox +Hyi-‘y - Isotropic

- Homogeneous (Tl — Sl)

=0

_0
oy
é(z1)

9
Oox
F.t)=

ol
=

(F.0)=(=1)

“iIiiiiiiiiiiiiill“““““““““‘\ o

\E,-H.
Independent

{ E., Hy} each other
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Plane Waves (Spectral Domains) Sourcertres

Medium
- Linear

\EoH, )

B, )

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)

=0

_0
e
é(z1)
(F.t)=h(z1)

9
Oox
F.t)=

ol
=

E =H_=0
{Ey ’Hx} Independent

{ E., Hy} each other
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Plane Waves (Spectral Domains) Sourcertres

Medium
- Linear

\EoH, )

B, )

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)

=0

_0
e
é(z1)
(F.t)=h(z1)

9
Oox
F.t)=

ol
=

E =H_=0
{Ey ’Hx} Independent

{ E., Hy} each other
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Source-free

Plane Waves (Spectral Domains)

Medium
- Linear

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)

Independent

each other
{Ex,Hy}

Stefano Perna — Universita Parthenope - Ingegneria Informatica, Biomedica e delle TLC Corso di Campi Elettromagnetici 30 Aprile 2020



Plane Waves (Spectral Domains) Sourcertres

Medium
- Linear
P - Time dispersive
= W\ HE - Space non-dispersive
k=p-ja

- Isotropic

k : (complex) propagation constant - Homogeneous (Tl - SI)

=0

_0
e
=&(z1)
( ,t)=ﬁ( 1)

9
Oox

ol
=

E =H_=0
{Ey ’Hx} Independent

each other
{Ex,Hy}
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Plane Waves (Spectral Domains)

Source-free

Medium
(dE, E.H (dE, B | e
= —]a),tu { y} == jouH, { : } - Time dispersive
dz 2 k=w HE dz d2E . .
< JH d Ex CKE 20 9 JH Y LK2E =0 - Space non-dispersive
y yo_ —ja)gEx d=> x k= ﬁ—ja y Y= ja)gEy dz* g - Isotropic
L\ dzZ L dz

- Homogeneous (Tl — Sl)

29
oy
&(2,1)
(F.1)=h(z.1)

9
Oox
F.t)=

ol
=

E =H_=0

z z

\E,-H.
Independent

{ E., Hy} each other

Corso di Campi Elettromagnetici 30 Aprile 2020



-

dE

dz

dH

Y

dz

=—jwek

Plane Waves (Spectral Domains)

—JjouH

d’E,

dz

\EoH, )

k = w\| ue
2
5 +kEx=0 kZ,B—jOZ

<

"
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(dE, o
= jo

Iz I
7)5 S

. = Joek,

Source-free

Medium
{Ey ,Hx} - Linear
) - Time dispersive
d Ey 4 sz 0 - Space non-dispersive
22 g - Isotropic
- Homogeneous (Tl - Sl)
9_9_p
ox Oy
¢(r,1)=¢€(z,2)
h(¥.1)=h(z.r)
\ 4
E =H =0
{E,. .|

Independent

each other
{Ex JH, }
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