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Optimal Design of Broadband Dual-frequency and
Dual-polarized Shaped Reflector Antennas on Satellite

ZHANG Xin-gang , WU Gang , ZHONG Ying
(China Academy of Space Technology (Xi’an),Xi’an 710100, China)

Abstract: To broaden the bandwidth of shaped reflector antennas on satellite, the optimal design of this kind of
antennas is addressed, which is based on Physical Optics(PO), Physical Theory of Diffraction (PTD) and Mini-
max method. In the optimization process, a method combining PO and PTD is firstly used to calculate the far
field and then the broadband contoured beam is realized by optimizing the objective function through Minimax
method. The gain and the bandwidth are regarded as the optimization aims. In order to eliminate the influence
of the design gain on the optimization process and get better result, normalized electric field is used to construct
the target function. Finally, a dual — frequency and dual - polarized single offset reflector antenna at Ku — band
is optimized to generate the contoured beam covering the America territory. The numerical simulation results
show that both the up and down bandwidth are up to 1 000 MHz.

Key words: satellite borne antenna; reflector antenna; contoured beam; dual — frequency and dual - polarized;
optimization design
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Fig.1 Geometry of an offset single — reflector antenna
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