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Radiation problem
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Radiation problem

 We approach the radiation problem of an antenna assuming that the sources are known and the
media in which propagation occurs is simple.

 Mathematically we exploit the potentials solution.

Phasor domain

Medium: linear, isotropic, V X E:—ja),uH
homogeneous (time-invariant ,
and space-invariant), non- J VxH=josE+J
dispersive in space and time V-cE= D
V-uH =0
\
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Radiation problem & potentials
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.. mathematical tools that we will exploit today...

VxC=0 = 10 : C=Vo

V-C=0 = JA : C=VxA
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Radiation problem & potentials

fleEz—ja),uH |
< VxH=josE+J
V.cE=p | v.c=0 = 3A : C=VxA |

IV-,uH=O |

|V><C=0 - 19 : C=Vo |

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC Corso di Campi Elettromagnetici 13 Maggio 2021



Radiation problem & potentials
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Radiation problem & potentials
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Radiation problem & potentials
/ J P (SOUFCQ

] VA+IPA=-pud+V(V-A+ jousd)

VxE=—jouH
J V X H = _/ C()SE + J A | @ (Potentials)

V-¢cE=p
== B

o s =k’

\ ,:-1 H (Fielcy

Vx(VxA)=VV-A-V°A

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC Corso di Campi Elettromagnetici 13 Maggio 2021



Radiation problem & potentials
/ J P (SOUFCQ
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Radiation problem & potentials
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Potentials
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Potentials
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Mathematical tools

C=Cy(x,1,2)i +Cy (x,y,z)fy +C, (x.3,2)i;

D = Qj(x,y,z)

2 2 2
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Potentials
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Mathematical tools

C=C,(x,1,2)i +Cy (x,y,z)fy +C, (x,3,2)i,

A=A (xnp2)i+ Ay (xp2)i, + A, (v..2)

D = @(x,y,z)

I) V-C=0 = JA : C=VxA

1)) VxC=0 = 1o . C=Vo
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Potentials & uniqueness

I) V-C=0 = JA : C=VxA

Let us suppose that a vector A, exists such that VxA =0

Vx(A+A0) =VxA+VxA,=VxA
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Potentials & uniqueness

1)) VxC=0 = 1o : C=Vo

Let us suppose that a scalar @, exists such that V@, =0

V(®O+@,)=VD+V D, =V &
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Potentials

Amongst the infinite couples of potentials, is it
possible to find a couple such that
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Potentials
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Potentials
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V. A+ josud =0

Lorentz gauge

Note that once

calculated by solving the
(vector) Helmholtz
equation involving A and J,
subsequent calculation of
@ can be straightforwardly
achieved by means of the
Lorentz gauge

thus rendering unnecessary the
solution of the (scalar) Helmholtz
equation relevant to @
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Potentials
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Potentials

K
V’A+k’A=—-uJd  Vector Helmholtz equation

N

VA +K*A =—uJ

2 2
VA +kTA, =—pud,
VA +kA =—pJ

yA
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Potentials

V2A +k*A =-uJ

2 2
VA +k"A,=-puJ,
kVZAZ +k*A =—puJ

z

/N

Let us address the solution of the following scalar Helmholtz equation

VA +k*A =—uJ

X
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Potentials
VA +k’A =—uJ
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Potentials
VA +k’A =—uJ
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Potentials
VA +k’A =—uJ
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