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Analysis on Space Power Synthesis Performance of Deep Space Antenna Array

ZHANG Xuwang', ZHANG Wenchan’, MA Wengi', CHEN Shaoging', LIU Youyong'
(1. The 54th Research Institute of CETC, Shijiazhuang 050081, China; 2.NO.96901 Army, Beijing 100094, China)

Abstract: Deep space antenna array is one of the important measures to realize deep space exploration and communication
with a very long distance. Based on the signal model of antenna array, the space power synthesis performance characeristics of the
deep space antenna array are studied. The effects of time delay and phase compensation error of each antenna signal on the space
power synthesis performance are analyzed, and the effects of formation of antenna array on the position and amplitude
characteristics of grating lobes are studied. The simulation test results show that the grating lobes of the uniformly distributed square
antenna array are evenly distributed and have a large amplitude. As the degree of non-uniform distribution of the antenna array
increases, the grating lobes will become scattered and the amplitude will decrease, but the main lobe changes will not Not obvious.
The grating lobes of the circular antenna array are scattered, while the main lobe and grating lobes of the L-shaped antenna array are
both elliptical. It provides a certain reference for the design of deep space antenna array system.

Keywords: antenna array; power synthesis; compensation error; antenna formation; grating lobe

Highlights:

e The space power synthesis performance of deep space antenna array is studied.

o The effects of time delay and phase compensation error on the space power synthesis performance are analyzed.

e The effect of formation of antenna array on the position and amplitude characteristics of grating lobes is studied.
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