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Abstract

By combining the electrical characteristics of parabolic torus antennas, a wideband feed array de-
sign is adopted. Using the pattern characteristics of received signals, a simulation model of the an-
tenna system is established and optimized. The simulation and design are carried out by employing
three-dimensional electromagnetic simulation software. The design and research are carried out in
terms of operating frequency band, radiation characteristics, anti-jamming performance, beam
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coverage angular domain and other properties. Combined with the measured results of the system,
the application of wideband multi-beam parabolic torus anti-jamming antennas in the field of elec-
tronic countermeasures and technical reconnaissance is realized.
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Figure 1. Schematic diagram of electromagnetic field distribu-
tion in ridge waveguide
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Figure 2. Model of broadband double-ridge horn feed
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Figure 3. Simulated radiation pattern at 6 GHz—Feed
3.6 GHz iR 73 [EE—IRiR

1D Results\Farfields\Pattern
10

farfield (f=12)[1] (Abs,Phi=0)
farfield (f=12)[1] (Abs,Phi=90)

-10

-15

-20 + + t + + + +
-200 -150 -100 -50 0 50 100 150 200

Figure 4. Simulated radiation pattern at 12 GHz—Feed
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Figure 5. Simulated radiation pattern at 18 GHz—Feed
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Figure 6. Geometric relationship diagram of parabolic torus design
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Figure 7. Model of parabolic torus antenna
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Figure 8. Simulated radiation pattern at 6 GHz—Antenna
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Figure 9. Simulated radiation pattern at 12 GHz—Antenna
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Figure 10. Simulated radiation pattern at 18 GHz—Antenna
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Table 1. Simulation results
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12 GHz 438 40.6 +59.9 50%
18 GHz 472 44.1 +59.7 49%
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Figure 11. Simulation model of sidelobe-suppression antenna
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Figure 12. Simulated radiation pattern at 6 GHz—Suppression system
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Figure 13. Simulated radiation pattern at 12 GHz—Suppression system
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Figure 14. Simulated radiation pattern at 18 GHz—Suppression system
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