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Design of a Broadband Choke Ring Feed for Prime Focus
Reflectors
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Abstract

Prime-focus reflector antennas are widely used in the realization of low-cost high-gain antennas for their simplicity.
Recently, demands for broadband reflector antennas are increasing as the utilization of radio wave is enlarged. In this
paper, we present a design of a broadband choke ring feed for prime-focus reflector antenna applications. The
proposed choke ring feed consists of a circular waveguide aperture and three quarter-wave chokes placed around the
aperture. We have obtained circular symmetric radiation patterns and low back radiation characteristics by optimizing
the diameter of the circular waveguide aperture, the position, width, and depth of the choke. The designed feed shows
10.1—12.4dB gain, 10-dB beamwidth of 104.6°—120.4°, and front-to-back ratio of 25.7—26.6dB. When the designed
feed is applied to a prime-focus reflector with a diameter of 878mm, we obtained gain of 37.7—42.9dBi and aperture
efficiency of 63.9—78.6%.
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Table 1. 10-dB beamwidth of the choke riing feed versus
H (f = 13.5GH2)

- 10-dB beamwidth(deg.)

Hrom) GainldB) H-plane Fplane
—8.0 9.02 1373 89.4
—6.0 9.54 124.2 975
—40 10.8 1014 99.7
—20 10.7 975 1054
0.0 9.97 1072 1130
26 9.13 1240 1246
45 9.59 1239 1204
6.5 10.76 175 1125

E 2 MAE D=9 x5 (mm)
Table 2. Dimensions of the designed feed (mm)

Parameters | Dimension | Parameters | Dimension
D 19.10 Q 8.00
G 415 7 293
H 2.60 74 1.60
P 3.10
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Aperture taper(dB)

Frequency
(GHz) Eplane H-plane
95 10.2 105
135 114 127
19.0 155 213
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