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7.3.2
Polarized antenna modelling

In general the relationship between radiation field and power pattern is given by:
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(7.3-2)

The following two models represent two options on how to determine the radiation field patterns based on a defined radiation power pattern.
Model-1:

In case of polarized antenna elements assume 
[image: image2.wmf]z

 is the polarization slant angle where 
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 degrees corresponds to a purely vertically polarized antenna element and 
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degrees correspond to a pair of cross-polarized antenna elements. Then the antenna element field components in 
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 and 
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 direction are given by
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(7.3-3)
where 
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Note that the zenith and the azimuth field components
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 are defined in terms of the spherical basis vectors of an LCS as defined in Subclause 7.1. The difference between the single-primed and the double-primed components is that the single-primed field components account for the polarization slant and the double-primed field components do not. 
An ideal vertically polarized antenna may be defined by
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 where 
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 is the 3D antenna radiation power pattern as a function of azimuth angle 
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 and zenith angle 
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 in the LCS as defined in Table 7.3-1 converted into linear scale, but the assumption that 
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 leads to an unrealistic cross-polarization discrimination (XPD). Therefore a more general approach to model realistic radiation field patterns is given by
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(7.3-3a)
and
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(7.3-3b)

where 
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 denotes an arbitrary function. Note that the resulting radiation power pattern remains 
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An example that is based on an approximation of a real antenna is given by
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(7.3-3c)
with 
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Model-2:

In case of polarized antennas, the polarization is modelled as angle-independent in both azimuth and elevation, in an LCS. For a linearly polarized antenna, the antenna element field pattern, in the vertical polarization and in the horizontal polarization, are given by
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(7.3-4)
and
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(7.3-5)
respectively, where 
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 is the polarization slant angle and 
[image: image41.wmf])

,

(

f

q

¢

¢

¢

A

is the 3D antenna element power pattern as a function of azimuth angle, 
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 and elevation angle, 
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in the LCS. Note that 
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 degrees correspond to a purely vertically polarized antenna element. The vertical and horizontal field directions are defined in terms of the spherical basis vectors, 
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 respectively in the LCS as defined in Subclause 7.1.2. Also 
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 as defined in Table 7.1-1.
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