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e (z,t)=e (z—ct)+e, (z+ct)

Ch,(z,t)=e (z—ct)—e, (z+ct)

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

e’ (z = ct) 1
3 h*( t) IS referred to as electromagnetic progressive plane wave
z—cC
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Plane Waves (TD)
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The electromagnetic perturbation propagates without deformation and with constant speed ¢ along the
negative sense of the z-axis

& (Z + ct) |
1., IS referred to as electromagnetic reqressive plane wave C=
B (z+ct) L
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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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Plane Waves (Spectral Domains)
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Source-free

Plane Waves (Phasor Domain)
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Source-free

Plane Waves (Phasor Domain)
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Plane Waves
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Plane Waves
Time dispersive medium
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Plane Waves (Phasor Domain)

Time nondispersive & lossless
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Source-free

Plane Waves (Fourier Domain)

Medium
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Source-free

Plane Waves : dispersion

Medium
- Linear

e
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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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Plane Waves

General expression of plane waves (PD)
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Plane Waves (Spectral Domains)
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Source-free

Plane Waves (Spectral Domains)
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Plane Waves (Spectral Domains)
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Source-free

Plane Waves (Spectral Domains)
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Source-free

Plane Waves (Spectral Domains)
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General expression of plane waves (PD)
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General expression of plane waves (PD)

iifzhx+@y+@z

r=Xi, +yi,+zi,
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General expression of plane waves (PD)

Source-free
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General expression of plane waves (PD)
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General expression of plane waves (PD)

i Source-free
E( ) Efe /KT — Eto i /MY ok (VxE:—ja),uﬁ —jkxE=—jouH
. S . Vxﬁ:ja)gﬁ —jﬁxﬁ:ngfl
- = ; —jk x k)y —ikz - 4
H H kr :H+e ]kx e Jy e JK, < .
(F)= o= ]
~ X X i V.H=0 |G
k=ki +kji, +k,i, _ :
k-r=kx+ky+k,z
S
Xt, + Y, +Z1, 5 | - - |
__)_]kx __)_]ky ——)_]kz
X oy 7
— = aE aE 8E —_ — _ — '_>._>
a-b=ab +ab +ab, V-E= x4V 7 V-E= Jk.E. — jk E, — jk E. jk-E

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



General expression of plane waves (PD)

i Source-free
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General expression of plane waves (PD)

Source-free
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General expression of plane waves (PD)

Source-free
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General expression of plane waves (PD)

r=xi +yi +zi

Source-free
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General expression of plane waves (PD)
k=ki +ki, +k,i
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Source-free
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