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A Baseline Length based Method for the Evaluation of
Moon-Earth Radio Interferometric Aperture Synthesis
Efficiency

LIU Chang!?, ZHENG Wei-min?3%, LIU Lei?3*%, TONG Feng-xian?3*,
TONG Li?34, ZHANG Juan?34

(1. University of Chinese Academy of Sciences, Beijing 100049, China; 2. Shanghai Astronomical
Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 3. Key Laboratory of Radio
Astronomy and Technology (Chinese Academy of Sciences), Beijing 100101, China; 4. Shanghai Key
Laboratory of Navigation and Positioning, Shanghai 200030, China; )

Abstract: China is planning to construct a lunar communication and navigation satellite
constellation aimed at establishing comprehensive communication, remote sensing, and re-
gional navigation capabilities on the Moon. This initiative will provide essential technical
support for future deep space exploration missions. Additionally, there are plans to utilize
the space antennas carried by these lunar satellites for conducting Very Long Baseline In-
terferometry (VLBI) observations in collaboration with ground stations. However, the small
aperture of the space antennas poses limitations on their sensitivity due to the constraints of
the space environment, which hampers the achievement of scientific objectives. To tackle this
challenge, our research proposes the innovative idea of synthesizing multiple small-aperture
antennas in space to create a larger aperture VLBI antenna, thereby enhancing the observa-
tional sensitivity for space VLBI. We begin by modeling the empirical relationship between
the flux density of radio sources and the projected baseline length. Following this, we in-
troduce an evaluation method to assess the synthesis effects of space antennas, supported
by simulation experiments based on the planned orbits of the lunar communication and
navigation constellation. The simulation results demonstrate that this evaluation method
effectively quantifies the synthesis capabilities attainable by the space antenna array when
observing radio sources of varying compactness under different orbital configurations. This
provides valuable technical support for evaluating the synthesis effects in the subsequent

design of space VLBI constellations.

Key words: space-VLBI; Antenna Synthesis; Self-Calibration; Baseline Efficiency
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