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Abstract

To meet the low sidelobe requirement of small-aperture antennas, a design scheme for a Cassegrain
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antenna is proposed. The main reflector features a diameter of 0.8 m, while the sub-reflector diam-
eter is reduced to 1/7 of the main reflector (0.115 m) to minimize blockage. The design approach
includes implementing choke structures at the sub-reflector to optimize primary reflection field
distribution, adopting PIM rigid foam supports for both the feed source and sub-reflector, and opti-
mizing the feed support structure. Through extensive electromagnetic simulation calculations, the
optimal antenna configuration was determined. Simulation results demonstrate that within the X-
band operating frequency range, the antenna achieves a gain exceeding 34 dBi, first sidelobe levels
below -20 dB, and a beamwidth narrower than or equal to 2.8°. This antenna features a small aper-
ture, compact and simple structure, high efficiency, and low sidelobes, providing an optimized de-
sign approach for low-sidelobe antennas.
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Figure 1. Feed horn structure diagram
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Figure 2. The simulation result of horn VSWR
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Figure 3. The simulation result of horn radiation pattern
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Figure 4. Radiation pattern with or without implementing choke structures
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Figure 5. Outlines of Cassegrain antenna
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Figure 6. The model of sub-reflector
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Figure 7. Radiation pattern of different deep
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Figure 8. Radiation pattern of different parameter
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Figure 9. Radiation pattern of different structure
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Figure 10. Design of feed horn support
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Figure 11. Simulation model of the antenna
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Figure 12. The simulation result of antenna radiation pattern (9.2 GHz)
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Figure 13. The simulation result of antenna radiation pattern (9.4 GHz)
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Figure 14. The simulation result of antenna radiation pattern (9.6 GHz)
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Table 1. Antenna simulation result statistics

1 REMESRET

#i A /IGHz 1 25 /dBi ZE—F/dB IR B
9.2 34.4 -27.4 2.8
9.4 35.2 -20.37 2.7
9.6 34.8 -28.08 2.7
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