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Summary of the past lecture

Elementary electrical dipole
J=14z5(M)i,

* Why are we interested in such a radiating
element?

* Why is such a radiating element referred to as
elementary electrical dipole?

How can we physically approximate an
elementary electrical dipole?

J =14z 5(v)i,

Small loop antenna

J=15(2) o(r —a)i,
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Summary of the past lecture

Elementary electrical dipole Small loop antenna

J=1428()i, J=168(2) &(r - i,

J =14z 5(v)i,
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Summary of the past lecture

Elementary electrical dipole Small loop antenna
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Summary of the past lecture

Elementary electrical dipole Small loop antenna
J=14z5(M)i, J=18(2) 3(r - a)i,
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Summary of the past lectures
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Small loop antenna

WHY?
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Magnetic Sources
James Clerk Maxwell 1831-1879

(OxE=-jwuH
OxH = jaweE +J
ORZE=p
UH =0
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Magnetic Sources
James Clerk Maxwell 1831-1879

(OxE=—jouH -J_
OxH = jaweE +J
EE=p
(O0H = p,
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Magnetic Sources

Equivalence theorem

Q\ =i xE (OxE=—jouH -J_
[IxH = jaweE +J
JEREE |0ZE = p
ULH = p,

Exploitation of the equivalence theorem requires
to manage electrical as well as magnetic sources
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Magnetic Sources

What is the relation between sources and
fields in this case?

OXE=—jouH-J_
OxH = jaweE +J
|0ZE=p

O0uH =g,
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Magnetic Sources

What is the relation between sources and
fields in this case?

Let's simplify the question. What is the (xE =- jouH —J
relation between sources and fields in this _ "
case? xH = jaweE
9
[EE=0
\D LuH = p,.
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Magnetic Sources

What is the relation between sources and
fields in this case?

Let's simplify the question. What is the (xE =- jouH —J
relation between sources and fields in this _ "
case? xH = jaweE
9
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\_ J electric sources
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Magnetic Sources

What is the relation between sources and
fields in this case?

Let's simplify the question. What is the (xE =- jouH —J
relation between sources and fields in this _ "
case? xH = jaweE
9
[EE=0
\D LuH = p,.

In practice, we follow an easier way, provided by the duality theorem
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Magnetic Sources

What is the relation between sources and
fields in this case?

Let's simplify the question. What is the (xE =- jouH —J
relation between sources and fields in this _ "
case? xH = jaweE
9
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Duality Theorem

Jp Jn="¢J p,=-¢p
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Elementary electrical and magnetic dipoles

a Elementary electrical dipole N
J=14z5()1, =14z0(X)3(y)I ()i,

1 4z = jaQA4z = jal)
N

\

/

4 Elementary magnetic dipole

J. =1 A28(F)i =|_Az5(X)(y)d(2)],

| Az = jaJ

\ )
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Elementary electrical and magnetic dipoles

Elementary electrical dipole Elementary magnetic dipole

J=14z0(F)i, J. =1 _Az6(0)1,

J=IAz5(7)i, J =14z 5(F),
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Elementary electrical and magnetic dipoles

Ampere equivalence theorem

By invoking the Duality
theorem it is possible to
demonstrate that the small
loop antenna is equivalent
to an elementary magnetic
dipole, provided that:

U_=ulas

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC — Corso di Campi Elettromagnetici — 14 maggio 2018



Elementary electrical and magnetic dipoles

Elementary electrical dipole

J=14z5(M)i,

J = 1Az 5(F)i,

* Why are we interested in such a radiating
element?

* Why is such a radiating element referred to as
elementary electrical dipole?

How can we physically approximate an
elementary electrical dipole?

Elementary magnetic dipole

J_=1_Azd()i,

J =14z 5(F)i,

- Why are we interested in such a radiating
element?

* Why is such a radiating element referred to as
elementary magnetic dipole?

How can we physically approximate an
elementary magnetic dipole?
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