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Comparison between Parker Solar Probe and interplanetary scintillation observations around
perihelions of Orbit 1 and 2
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Where and how the solar wind is accelerated remains an open question. The region between a few and a few 10s solar
radii (Rs) from the Sun is considered as the most likely distance range for the solar wind acceleration. This distance
range is difficult to observe by optical methods owing to low plasma density, and inaccessible to in situ measurements
owing to strong radiation from the Sun. The shortage of observational data for this range prevented from elucidating
physical processes of the solar wind acceleration. The in situ mission for the unexplored region near the Sun, named
the Parker Solar Probe (PSP), was launched in August 2018. The PSP orbits and approaches the Sun repeatedly, and
it will eventually reach to 10 Rs (The closest distance of past in situ mission was 60 Rs by Helios spaxcecraft). The PSP
has already completed 5 orbits, and the closet distance was 27 Rs, as of writing this abstract. In order to observe the
solar wind acceleration, the radial variation of the solar wind speed must be discriminated from the longitudinal or
latitudinal variation. However, it is difficult to do it from PSP observations only. We intend to identify the radial speed
variation corresponding to the solar wind acceleration accurately by comparing between PSP and interplanetary
scintillation (IPS) observations of ISEE. Our IPS observations enable determination of distribution of the solar wind
speed in longitude and latitude for the region where the acceleration finished. This report presents results from
comparison between PSP and IPS observations for the period when PSP approached to the Sun in November 2018 and
April 2019 (Orbit 1 and 2, respectively). PSP data of Orbit 1 and 2 have been open to the public. In this comparison,
we assumed that the solar wind flows radially with a constant speed. Since the closest distance of Orbit 1 and 2 was 36
Rs, the effect of the solar wind acceleration is unlikely to be discernible. We note that a limited amount of IPS data were
available for the analysis periods since ISEE IPS observations during winter were suspended owing to snow. In particular,
IPS data corresponding to the period of the Orbit 2 closet approach were almost unavailable, and hence we used IPS
data for the neighboring period. PSP observations for Orbit 1 showed that the solar wind speed changed from slow to
fast ones, and IPS observations were generally consistent with this change. As for Orbit 2, both PSP and IPS
observations showed that the speed was slow, but we couldn't draw a conclusion since there was a discrepancy which
may be caused by the deficit of data. In this analysis, we derived variations of the solar wind density and temperature
from IPS speed data by using the 1D hydrodynamic model, and compared with PSP observations. We found that derived
variations of density and temperature generally agreed with PSP observations. Based on results obtained here, we will
make comparison between PSP and IPS data further in order to address the effects of the solar wind acceleration and
stream-stream interaction.
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