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Summary of the past lecture
Radiation problem
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Summary of the past lecture
Elementary electrical dipole

e A 0O-source radiating element is also known as elementary
electrical dipole.

J=1425(F)1, =1 A20(X)I(y)d(2H,

P

- Why are we interested in such a
radiating element?

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

J=T1Az6(F)i - How can we physically approximate

an elementary electrical dipole?
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Summary of the past lecture
Elementary electrical dipole

The E.M. field radiated by the elementary electrical dipole
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Summary of the past lecture
Elementary electrical dipole
..The E.M. field radiated by the elementary electrical dipole..
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Elementary electrical dipole

J=14z5(F)1,

Hg (r,8)iy  |Ho =i, snoextipr)="7

forr>>A\

(. 14z .
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4

® the e.m. field propagates

j%ir along i,

19 ® the e.m. field lies on the

» plane orthogonal to the
propagation direction
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Elementary electrical dipole

In the far-field region, we have
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and the Poynting vector:
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Elementary electrical dipole

* |In order to further characterize its behavior one can
evaluate the Poynting vector and the associated
power for the overall e.m. field (over a sphere
centered in the origin):
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e Note that in the far-field case only the first active
power term exists and it does not depend on r.
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Elementary electrical dipole

e Note that the real part of the power, in lossless
medium, is independent of r, therefore if one
consider two different spherical surfaces one gets
the same result. Only the so-called radiative terms

contribute.

* The reactive part depends on r. Its sign is negative
showing that there is an excess of stored electric
energy in the neighbor of the electrical dipole (see
Poynting’s theorem)
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Small loop antenna

i <& A

e A simple and inexpensive
antenna type is the loop
antenna.
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Small loop antenna

Electrically small antennas are those whose overall length

(circumference) is usually less than about one-tenth of a wavelength (C <
A/10).

Stefano Perna — Universita Parthenope - Ingegneria Informatica, Biomedica e delle TLC - Corso di Campi Elettromagnetici — 11 maggio 2018



Small loop antenna

J=158(2) 3(r —a)i,

lJ

V'A+KA=—uJ  Vector Helmholtz equation
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Small loop antenna

J=158(2) 3(r —a)i,

.. by assuming that the current | in the small loop is constant
and that the radius of the loop a<<A
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Small loop antenna

J=158(2) 3(r —a)i,
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Small loop antenna

The E.M. field radiated by the small loop antenna
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Small loop antenna

In the far-field region, we have
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and the Poynting vector is:
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Small loop antenna

e Similarly to the elementary electrical dipole, to
further characterize the small loop anntenna
behavior one can evaluate the Poynting vector and
the associated power over a sphere centered in the

origin:
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Small loop antenna
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Elementary electrical dipole vs.
Small loop antenna

Elementary electrical dipole Small loop antenna
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Small loop antenna

The reactive part depends on r. Its sign is positive
showing that there is an excess of stored magnetic

energy in the neighbor of the magnetic dipole (see
Poynting’s theorem)
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Small loop antenna

WHY?
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