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Abstract of my thesis
The thesis analyzes a method to determine the electric far-field radiated by electrically large antennas
(or antennas placed over structures) using few measured near field samples of the electric field and
numerically constructed expansion functions. Full test of an antenna can be complex and time
consuming. When working with classical expansion functions, namely vector spherical harmonics for
classical spherical range measurement, an estimate on the number N of sampling points one needs
to acquire is given by

N = 4πr2

(λ
2 )2 (1)

where r is the radius of the minimum sphere enclosing the radiating structure and λ the wavelength.
When structures which are large in terms of wavelength are considered, as antennas placed on
satellite or other platforms, this number is so large that makes the measurement easily impractical.
The aim of this method is to use information about the antenna, the scattering structure and the
far-field of the antenna in isolation to drastically reduce the number of sampling points needed
to determine the radiated far-field of the antenna mounted on the platform. More precisely, the
antenna is enclosed in a virtual surface, where unknown electric and magnetic currents are placed.
We determine these currents imposing matching between the field radiated by the currents and
the near-field samples acquired, and then use them to evaluate the far-field. We show results of
reconstructions of simulated electric fields of
{ a dipole over a plane mock-up at frequency 3 GHz,
{ a reflector antenna at frequency 8 GHz,
while in the last chapter we show results of a reconstruction with measured near field samples of
the same reflector antenna.
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