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Evaluation of Delta-VLBI Delay Calibration with Phase Delay
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Takaji Kato, Tsutomu Ichikawa(JAXA)
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Abstract

For the purpose to apply VLBI technique for spacecraft navigation, we are investigating the
differential VLBI (Delta-VLBI) method. At the event of touchdown to asteroid ITOKAWA in
November 2005, we made VLBI observations with Japanese domestic VLBI stations. To get high
angular resolution, improvement of delay precision is important. We extracted phase delay ob-
servable from the VLBI observation data of HAYABUSA and the they were used for evaluation of
the accuracy of differential VLBI method. Results of new technique of Delta-VLBI excess delay
calibration (phase-group/phase delay calibration), which is jointly using group delay and phase
delay observables of reference radio sources in the calibration process, is presented in this paper.
One o the benefit of the new technique is enabling estimation of not only neutral atmospheric
and clock parameters, but also ionospheric delay parameters. Additionally time interval of at-
mospheric parameter modeled by piece-wise linear function estimation could be set shorter and
more frequent. This is due to high time resolution of phase delay observable. As a result of new
calibration technique, the opposite sense of delay behavior in calibration, which appeared on the
baseline related with Chichijima station in the phase-group delay calibration, was removed and

the calibration accuracy has been improved. Although the magnitude of the total improvement

was less than what we expected.
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