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A shaped beam is required for a satellite antenna to cover the main region and reduce radiation level in
the nearby regions. Such a coverage shape may easily be achieved with the use of an array feed at the cost of
weight and loss inherent in the beam forming network.  In order to avoid such cost, a shaped reflector type antenna
Is proposed. In this method, the shaped reflector antenna can be achieved by the use of all the optimized
coefficients of the polynomial Fourier series (PFS) to produce the desired radiation pattern. Physical optics(PO) is
employed in the synthesis stage and physical theory of diffraction (PTD) is employed to calculate the accurate far
field pattern in the analysis stage.

The shaped reflector antenna is designed to produce the coverage beam for the simple coverage such as a
rectangle and a triangle. In a complex coverage such as the geopolitical area of Thailand, it is found that the
shaped reflector antenna can produce a beam to cover the region with a reduced radiation pattern level in the
nearby regions such as Burma, Combodia and the Gulf of Thailand. ~ Furthermore, other antenna parameters can be
used in the optimization procedure for enhancing the performance of the synthesized antenna, for instance, the
physical dimension of the feed, the pointing angle of the feed. Because the geopolitical area of Thailand is like an
ellipse, a shaped reflector antenna can be achieved by an elliptical aperture design for producing the radiation
pattern.

The fabricated shaped reflector antenna is made of wood(xylia kerrii) by CNC machining.  Thin
aluminium  sheet is attached on the reflector surface for reflection. In this research , the shaped reflector antenna is
synthesized to produce the coverage of Thailand. The plannar near-field antenna test range is used for the shaped
reflector antenna testing. The measured pattern agrees well with the calculated pattern. However, there are some
errors arising from the antenna position setting, the difference between the measured and the calculated radiation
patterns from the feed, multiple reflection in the test range and loss in the antenna system.
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