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Simulations Models and Analyses on VLBI Spacecraft Tracking
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Abstract: Differential VLBI (D-VLBI) is commonly used in VLBI spacecraft tracking in order to reach
sufficient accuracy. Despite the simple concept of measuring a spacecraft’s angular distance to a well-known quasar,
this method also holds some characteristics that are worth closer inspection. In this paper. the measurement
principle is demonstrated and some basic thoughts on the observation sequence and the resultant scan gaps as well as
on the separation angle between the reference source and the spacecraft are presented. This is followed by some

geometrical reflections on the similarity of the transmission media. The results in this paper will provide technical

support for the subsequent spacecraft mission.
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Fig. 1 TIllustration of D-VLBI principle (the direction to a space
probe is determined relative to that of a reference
source)
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Fig. 2 Separation angle Ae versus elevation € for various baseline lengths and target heights
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Fig. 3 Residual effect on the slant wet delay of two ray paths,

separated by Ael = el; — ely, in dependence of the
elevation angle el; ( A zenith wet delay of 150 mm is
assumed)
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Fig. 4 Simulated rms of the slant wet delay in dependence of the azimuthal separation angle
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