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A Model for Relation Between Differential Phase
Fluctuations of Same-beam VLBI and

Separation Angle of Detectors

TANG Ming-le, LIU Qing-hui, HE Qing-bao, ZHENG Xin, WU Ya-jun
(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: In deep-space exploration with two detectors, using the same-beam VLBI tech-
nique can get high precision differential phase delay, thus the accuracy of orbit determina-
tion can be much improved. However, the conditions of differential phase delay solution are
much strict. Differential phase fluctuations may jeopardize the success of resolving differen-
tial phase delay. To make it clear, conduct a statistic work of one year’s same-beam VLBI
data which are got from two satellites (Rstar and Vstar) in SELENE project. After a series
of computing, a model for the relation between differential phase fluctuations ¢ and corre-
sponding separation angles 6 of two satellites was drawn. The model is described as a linear
equation of ¢ = 2.690 + 1.09, where, the slope of 2.69 reflects the influence of earth neutral
atmosphere and ionosphere, and the intercept of 1.09 deg reflects the effect of thermal noise.
This model not only can help to resolve differential phase delay in the same-beam VLBI
observation, but also can serve as a reference for the study of planetary atmosphere and

ionosphere in occultation observation.

Key words: same-beam VLBI; differential phase fluctuations; model;occultation observation
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