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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

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



Plane Waves (Spectral Domains)
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Phasor Domain
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Fourier Domain

Source-free

Medium
- Linear

- Time dispersive
- Space non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)
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Source-free

Plane Waves (Fourier Domain)

Medium
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Plane Waves (Fourier Domain)

Source-free

Medium
dex . Ex9H - Linear
. 7 =—jout, { y} - Time dispersive
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k=p—-ja ! = _jweE d=> thE, =0 - Isotropic
| dz ’

-
¢ El(z,0)=E'(w)e’”

k(@)= a)\/,u(a))g(a))
k()= p(0)-ja(o)

Fourier Domain
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- Homogeneous (Tl — Sl)

E=H =0
{Ey,Hx} Independent

each other
{Ex,Hy}
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Rationale

Phasor domain Phasor domain

Nondispersive & lossless media Dispersive & lossy media

Fourier domain

Time domain |
versive & lossy media
Nondispersive & lossless media

Fourier domain

Nondispersive & lossless media
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Source-free

Plane Waves (Fourier Domain) oo
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Plane Waves (Fourier Domain)

Time dispersive (lossy)

e(0)= ¢ (0)- je&, (o)
u(o)=w (@)= jm ()

o: real
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Time nondispersive & lossless

g real
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k(@) = oue = p(o)
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Source-free
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Plane Waves
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X

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

-

e’ (z — ct)

3 h*( ) s referred to as electromagnetic progressive plane wave
zZ—Ct
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Source-free

Plane Waves : dispersion

Medium
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Source-free

Plane Waves : dispersion

Medium

- Linear

el
- Space non-dispersive

’ H - Isotropic
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Source-free

Plane Waves : dispersion

Medium

- Linear

E H
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- Isotropic

CH; (z,0)=E" (a))e_jﬂ(w)z

- Homogeneous (Tl — Sl)
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Plane Waves : dispersion noureerree

Medium

- Linear
e
- Space non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)

e(w)=¢ (o)
14(@)=p (o)
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R I
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nondispersive : f = o~/ ue
dipersive : 8 = a)\/,u(a))g(a))
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Source-free

Plane Waves : dispersion

Medium
- Linear

- Time dispersive
- dpace non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)

- Lossless
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Plane Waves : dispersion noureerree

Medium
- Linear

- Time dispersive
- Space non-dispersive
- Isotropic

- Homogeneous (Tl — Sl)
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Plane Waves : dispersion
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Source-free

Medium
- Linear

- Time dispersive
- Space non-dispersive
- Isotropic

- Homogeneous (Tl — Sl)

- Lossless

e(w)=¢ (o)
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Plane Waves : dispersion noureerree

Medium
- Linear

- Time dispersive
- dpace non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)
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14(@)=p (o)
\O'=O

_%
"B

Corso di Campi Elettromagnetici

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



Plane Waves : dispersion noureerree

Medium
- Linear

- Time dispersive
- dpace non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)
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Plane Waves : dispersion noureerree

Medium
- Linear

- Time dispersive
- dpace non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)

e(w)=¢ (o)
14(@)=p (o)
LO'=O

_%
"B

Corso di Campi Elettromagnetici

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



Plane Waves : dispersion noureerree

Medium
- Linear

- Time dispersive
- dpace non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)
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Plane Waves : dispersion
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7,

nondispersive: ff = a)\/%
dipersive : = a)\/y (w)e(w)
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Plane Waves : dispersion
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Plane Waves : dispersion noureerree

Medium

- Linear
e
- Space non-dispersive

- Isotropic

- Homogeneous (Tl — Sl)
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nondispersive : f = o~/ ue
dipersive : 8 = a)\/,u(a))g(a))
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Plane Waves : dispersion
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nondispersive : f = o~/ ue
dipersive : 8 = a)\/,u(a))g(a))
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Plane Waves : dispersion
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Plane Waves : dispersion
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Plane Waves : dispersion
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