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Compact spaceborne Ku-band broadband fan-beam
circular polarized antenna

LI Jiao,HAO Wengian, ZHANG Huyong,LI Guo
(No. 39 Research Institute of CETC,Xi’ an 710065 , China)

Abstract; A compact spaceborne Ku-band wideband fan beam circularly polarized antenna is proposed in
this paper. It has a meander-line polarizer ( MLP) which located in front of the horn to achieve circular
polarized characteristics. By using a semi cylindrical circular polarizer, the size of the antenna is reduced
by nearly 36% . Meantime, to adjust the spherical wave to a plane wave within a limited size, a dielectric
lens is added at the edge of horn. The design of semi cylindrical polarizer and dielectric lens can jointly
adjust the incident beam angle and improve the wide-angle beam coverage performance of the antenna. To
validate the design theory, a Ku-band circular polarized antenna is designed and simulated by CST. The
antenna has compact structure and wide beam gain is greater than 11.3 dBi which the beam width of the
elevation plane is more than 90°. The design of semi cylindrical polarizer provides a new idea for the
miniaturization and low-cost design of spaceborne antenna.
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Fig.1 Geometry of proposed H-plane sector horn
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Fig.2 Working principle diagram of dielectric lens
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Fig.3 Layout of proposed meander-line polarizer
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Fig.4 The schematic diagram of antenna design process
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Fig.5 Comparison simulated pattern of antenna design process
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Tab.1 Result of the simulated antenna

S%/GHz RIS 25 /dBi E RS Hifli/dBi( £45°)  H HHEZE Fifh/dBi( £4°) it/ dB B 1
12.75 11.98 11.97 11.15 <3.5dB
15.275 13.08 12.46 12.10 (13.75 ~14.5GHz) <1.85
17.8 13.70 11.31 12.02 <4.4dB( HAbAE:)
20 REL L % e )y L4k
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Fig. 6 Simulation model of proposed Ku-band wideband

fan beam circularly polarized antenna 7 Kulfl R LT H %k
Fig.7 Simulated VSWR result of Ku-band antenna
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Fig.8 Simulated pattern and AR results of the proposed circularly polarized antenna with different frequencies
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Tab.2 Comparison with some reported Fan-beam antennas

RE&IE 4Bt/ GHz HERRT 74, 3dB PR TEEE/ () flia) 3 25/ dBi
k(8] s 37 9.5~10.9 11.450 x 10. 178 x0.095 60°/10° =18.2
k[ 15] (DG 5.7~5.9 0.25 x0.25 160°/45° =3.6
AT W\ K2k 12.75 ~17.8 5.8 x4.07 x11.15 100°/10° =11.9
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Fig.9 Structure of the proposed antenna
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