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correspondence of this gap
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Let us consider the elementary source:

the electric dipole H located in the origin
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Let us consider the elementary source:

the electric dipole H located in the origin

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC — Corso di “Antenne”



“T

Wire antennas

= Gl exp(—jPR) g2
- E, = Azsin 9, i
r=(r,9,p) Y ) 0%
P $=9; Ry=r; iy=I,
-

.-\

- °

’/’ r ¥

Let us consider the elementary source:

the electric dipole H located in the origin
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Let us move the electric dipole ﬂ along the z-axis
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Let us move the electric dipole ﬂ along the z-axis
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Let us move the electric dipole ﬂ along the z-axis
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Let us move the electric dipole ﬂ along the z-axis
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Wire antennas

Let us suppose that P is located in the Fraunhofer Region relevant to the considered
wire antenna

N

W R(z)mr—¥-i =r—zi i =r—zcos9

N exp[—jﬂR(z)] N exp[—jfr|exp|jfzcosI]

R(z) r
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Wire antennas

In the Fraunhofer Region the expression of the radiated field simplifies as
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Color legend

New formulas, important considerations,
important formulas, important concepts

Very important for the discussion
Memo

Mathematical tools to be exploited
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Wire antennas

In the Fraunhofer Region the expression of the radiated field simplifies as

exp(jpzcos9) |i,

— Effective length of the wire antenna

... Memo
any antenna, in the Fraunhofer region, behaves as follows

_Jjgre’”

F>>D E(r)=E(r.8.9)=-——1(5.9)
2
r>2D )
¢H=i.xE
r>>A

Effective length
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Wire antennas: effective length
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... absolutely not surprising
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Wire antennas: effective length

i(.9) = 19(9)53 = sin&'“ﬁ dz ]EZ) exp(jﬂzcos&’)}?s
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P
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2L .- K
0 e —
- Ll The effective length depends by the current distribution /(z)

... absolutely not surprising

u The effective length depends on L
... absolutely not surprising
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Wire antennas: effective length
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For the wire antennas the source impressed on the antenna is
related to the radiated field through the Fourier Transformation rule
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Wire antennas: effective length
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Wire antennas: effective length

N ) F(9)=F(u)

For the wire antennas the source impressed on -L
the antenna is related to the radiated field 3 1(2)
through the Fourier Transformation rule I(z)= 7
0
I(z) | The properties of the Fourier Transformation suggest
I, ] some interesting considerations
L 0 L > k_l Antenna’s size and beamwidth

u
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Wire antennas: effective length

N ) F(9)=F(u)

For the wire antennas the source impressed on -L

the antenna is related to the radiated field 3 1(2)

through the Fourier Transformation rule I(z 7
0

I(z) | The properties of the Fourier Transformation suggest
I, | some interesting considerations

.| Antenna’s size and beamwidth

.
(e}
—
NV

F | .| Scanning of the pattern

.| Synthesis of the pattern
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Wire antennas: visible region
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Wire antennas: visible region
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Wire antennas: visible region
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Wire antennas: visible region
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Wire antennas: an ideal case

Uniform current distribution
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