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The requirement of the shaped reflector antenna synthesis are the flexiblity of the synthesis
method and the high performance synthesised antenna. This research presents a single shaped reflector
antenna synthesis method suitable for many applications. This method uses Initial Value Problem Geometrical
Optics (IVP-GO) synthesis to determine the initial surface and aperture shape through numerical solution by
Finite Difference Method (FDM). Finally Physical Optics (PQ) optimization is employed in order to obtain the

closest to the desired radiation pattern.

The advantage of this IVP - GO synthesis are fast computation and yield initial far field pattern
close to the specificied gain and suitable aperture shape for the desired coverage. This proper aperture
shape reduces the antenna's weight and size and accordingly fabrication cost. The reflector aperture
boundary is modeled by 2D Hyperquadric equation. In analysis of the shaped reflector, the PO current

integration is employed together with PTD for accurate diffraction effects accounting.

It is found that diffraction synthesis is useful for adjusting surface obtained from GO synthesis for
producing better elliptic shaped beam. In the simple coverage case, the initial surface from IVP-GO can
reduce the number of iteration in the optimization procedure. For complex coverage such as Thailand, a
shaped reflector can suppress gain level in nearby regions. A study of certain antenna parameters finds that
the feed pointing angle affects cross polarization level. Increasing the size of the antenna and the number of
Fourier series terms can enhance the ability to control beam shape for the complex coverage. A prototype
shaped reflector antenna has been constructed for verifying the analysis method and it is found that the

measured radiation pattern agrees well with the calculated pattern.



