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New formulas, important considerations, 
important formulas, important concepts

Memo

Mathematical tools to be exploited

Mathematics

Color legend

Very important for the discussion
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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



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

RRR R
R R

yx z
jk yjk xj jk ze e e e  k rE E

  

TTT T
T T

yx z
jk yjk xj jk ze e e e  k rE E

  

III I
I I

yx z
jk yjk xj jk ze e e e  k rE E

  
I I I I

ˆ ˆ ˆ
x x y y z zk i k i k i  k



R R R R
ˆ ˆ ˆ

x x y y z zk i k i k i  k


T T T T
ˆ ˆ ˆ

x x y y z zk i k i k i  k


2 2 2 2 2
I I I Iy Iz 1 1 1xk k k k       k k

 

2 2 2 2 2
T T T Ty Tz 2 2 2xk k k k       k k

 

2 2 2 2 2
R R R Ry Rz 1 1 1xk k k k       k k

 

Incidence on a dielectric half-space

0

y

x

z

2 2 1 1 1 2

Ik


Tk


Rk
   I R

1 I R
j je e    k r k rE r E E
    

  T
2 T

je  k rE r E
  



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

RRR R
R R

yx z
jk yjk xj jk ze e e e  k rE E

  

TTT T
T T

yx z
jk yjk xj jk ze e e e  k rE E

  

III I
I I

yx z
jk yjk xj jk ze e e e  k rE E

  
I I I I

ˆ ˆ ˆ
x x y y z zk i k i k i  k



R R R R
ˆ ˆ ˆ

x x y y z zk i k i k i  k


T T T T
ˆ ˆ ˆ

x x y y z zk i k i k i  k


2 2 2 2 2
I I I Iy Iz 1 1 1xk k k k       k k

 

2 2 2 2 2
T T T Ty Tz 2 2 2xk k k k       k k

 

2 2 2 2 2
R R R Ry Rz 1 1 1xk k k k       k k

 

Incidence on a dielectric half-space

0

y

x

z

2 2 1 1 1 2

Ik


Tk


Rk
   I R

1 I R
j je e    k r k rE r E E
    

  T
2 T

je  k rE r E
  
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Incidence on a dielectric half-space
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Incidence on a dielectric half-space
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R R ŷH iH


T T ŷH iH
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Incidence on a dielectric half-space:  ǁ polarization
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