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Abstract: To address the issues of feed perturbation and reflector surface deformation in large radio
telescope antennas caused by gravity, wind, and solar radiation, phased array feed technology is
employed. By appropriately exciting each unit, the amplitude and phase errors resulting from feed
perturbation and reflector surface deformation are compensated for. The performance of Gaussian feeds
and phased array feeds under three different conditions is compared, and simulation results indicate that
phased array feeds can not only correct the pointing deviation caused by feed perturbation but also
compensate for the phase errors caused by reflector deformation, thereby enhancing the performance of
the beam. Phased array feeds convert traditional mechanical surface adjustments to electronic surface
compensation, which not only improves the performance of the antenna but also reduces resource
consumption, making them suitable for large radio telescope antennas.
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Fig.1 Performance of Gaussian feed without disturbance
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Fig.2 Performance of phased array feed without disturbance
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Fig.4 Performance of phased array feed with disturbance
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Fig.5 Performance of Gaussian feed with disturbance Fig.6 Performance of phased array feed with disturbance
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Tablel Comparison of performance between phased array feed and Gaussian feed with feed source perturbation

Gaussian feed phased array feed Gaussian feed phased array feed Gaussian feed phased array feed
later offset distance /mm 0 0 10 10 20 20
vertical offset distance/mm 0 0 10 10 20 20
tilt angle/(°) 0 0 3 3 3 3
gain/dB 66.37 66.86 65.82 66.86 65.72 66.82
efficiency/% 78.79 88.20 69.41 88.20 67.83 87.39
beam direction/(°) 0 0 0.03 0 0.06 0
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Fig.7 The focal plane field distribution of standard reflector antenna and reflector antenna with distorted surface
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Fig.8 Performance of standard reflector antenna Fig.9 Performance of standard reflector antenna
illuminated by Gaussian feed illuminated by phased array feed
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Fig.10 Performance of reflector antenna with distorted surface Fig.11 Performance of reflector antenna with distorted surface
illuminated by Gaussian feed illuminated by phased array feed
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Table2 Comparison of performance between phased array feed and Gaussian feed with reflective surface deformation

gain/dB efficiency/%
the standard reflector antenna illuminated by Gaussian feed 53.26 77.27
the standard reflector antenna illuminated by phased array feed 53.81 87.70
the reflector antenna with distorted surface illuminated by Gaussian feed 49.88 35.48
the reflector antenna with distorted surface illuminated by phased array feed 51.61 52.84
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