THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2020 Jan.; 31(1), 1~11.

http:/ldx.doi.org10.515/KJKIEES.2020.31.1.1
ISSN 1226-3133 (Print) - ISSN 2288-226X  (Online)

214 SARE Deep Reflector SFE|L}e] 23 F47] AA
Choke Feeder Design for Deep Reflector Antenna in Small Satellite SAR
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Abstract

In this study, we designed and fabricated a choke antenna as a feeder for a deployable reflector antenna for small satellite spaceborne
synthetic aperture radar(SAR). The deep reflector antenna was selected considering the storage efficiency of the deployable antenna,
and the number and positions of choke rings were optimized to provide the designed feed antenna with a wide beam width and a proper
edge taper of the aperture. The performance of the reflector antenna was analyzed when the designed choke antenna was employed
as the feeder. By analyzing the performance of the spaceborne SAR system employing the designed antenna, it was confirmed that
the designed choke antenna is suitable for the feeder of the deployable reflector.
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Table 1. Variation of antenna performance by the number
of choke rings.

Number of Gain 12 dB beamwidth [deg.]
choke rings [dB] $=0° »=90°
2 9.01 134.00 139.82
4 9.13 133.17 143.31
6 9.42 133.52 147.69
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Table 3. Simulated and measured result of designed choke

feeder.
Gain | 12 dB beamwidth [deg.] | Front back
[dB] ¢ =0° ¢ =90° ratio [dB]
Simulated 7.79 15231 159.94 —23.02
Measured 7.99 153.00 159.00 —23.69
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Table 5. System parameters of the small spaceborne SAR

system.

Parameter Value
Satellite altitude 500 km
Satellite velocity 7,613 m/s
Incidence angle 29.7~30.5°
Carrier frequency 9.6 GHz

PRF 14,050 Hz
RF transmitted power 1 kW
Resolution <5m
NESZ < —20 dB
RAR, AAR < —20 dB
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