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Design of Ka-band Feed Horn and Cassegrain Antenna
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Abstract

In this paper, we propose a Cassegrain antenna with a scalar feed horn operating in Ka-band. For an effective EM
simulation of the Cassegrain antenna, the near-field of the feed hone is used as the equivalent source of the Cassegrain
antenna using the surface equivalent theorem. A corrugated circular horn opera:ing with HE;; mode is used as the feed
horn. The angle and feed center of the main and sub reflectors are optimized o achieve maximum antenna efficiency.
The designed feed horn shows the gain of 19 dBi, the side-lobe level of less than —25 dB and the half power beam
width of 20° at 33 GHz. The Cassegrain antenna shows the gain of 41 dBi, the efficiency of 60 %, the side-lobe
level of less than —20 dB and the half power beam width of 1.2°,
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(a) The Cassegrain antenna structure
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(c) The corrugated circular feed horn antenna structure
(L: Transition, Ly: Mode converter, Ls: Flare)
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Fig. 1. The antenna structure.
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Table 1. The size of the designed feed homn antenna.
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(a) The structure and variable of the Cassegrain antenna
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Fig. 8. The structure of the Cassegrain antenna main
and sub reflector.
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