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Abstract: A hybrid reflector antenna is presented to generate a contoured beam over service area, an un-
scanned and a scanned pencil beam from two shaped reflectors and three feeds, simultaneously. The shaped
main reflector is shared by three beams, and the antenna is equivalent to two single-reflector antennas with
single-feed for each beam and a pair of dual offset Gregorian shaped reflector antennas, and generating the
contoured, un-scanned and scanned pencil beam, respectively. The proposed method is successfully applied to a
1.2 m hybrid reflector antenna. Simulations and experimentations of each beam has been performed. The Edge
of Coverage(EoC) directivity over service area is 27.5 dBi for contoured beam in Tx and Rx working frequency
of Ku-band, and the un-scanned pencil beam has a aperture efficiency higher than 70% in Tx and Rx working
frequency of C-band. Meanwhile, the scanned pencil beam inside and outside the service area is realized by the
lateral defocus of the sub-reflector and the corresponding feed in Tx and Rx working frequency of Ka-band.
Simulation results show that the hybrid reflector antenna can realize C/Ku/Ka-band communication tasks

simultaneously.
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