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

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

Effective length of the wire antenna
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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: visible region
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Visible region of the 
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Wire antennas: visible region

   0

exp ˆsin
2

j r
j I F i

r 

  
l


   E



   
L

juz

L

F u dz I z e



  

 
0

( )I z
I z

I


   
cos

F F u

u


 


 

0

 F u



Stefano Perna – Università Parthenope – Ingegneria Informatica, Biomedica e delle TLC – Corso di “Antenne”

u



 

Wire antennas: visible region
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 F  The mapping law that allows 
jumping from the u-domain to 

the -domain is not linear!



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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Current distribution
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Hallen Formulation
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Hallen Formulation
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 in oZ jZ ctg L  injX

The Hallen model provides a wrong value of the input resistance Rin, due
to the employed approximations

Notwithstanding, measurements carried out in laboratory show that the
input reactance Xin provided by the Hallen model is quite accurate.

Measurements carried out in laboratory show also that the far field
obtained by employing the expression I(z) provided by the Hallen model
is very accurate.

From the analytical expression of the far field obtained by employing the
expression I(z) provided by the Hallen model, we can obtain a quite
accurate value of the radiation resistance Rrad (and thus a sound estimate
of the input resistance Rin).
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Hallen Formulation
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Hallen Formulation
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Hallen Formulation
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Short dipole
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Short dipole
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Short dipole
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Short dipole
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Short dipole
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Short dipole

Current distribution

Power pattern 
(vertical plane)
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Short dipole
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Wire antennas

l/2 antenna & 3l/2 antennas 
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Half wavelength antenna
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Half wavelength antenna
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Half wavelength antenna
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Half wavelength antenna
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Power pattern 
(vertical plane)

Half wavelength antenna
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Power pattern 
(vertical plane)

Half wavelength antenna
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3/2 wavelength antenna
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3/2 wavelength antenna
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Current distribution

Power pattern 
(vertical plane)

3/2 wavelength antenna
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l/2 vs. 3l/2


