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Simulation of solar wind and CME during Syzygy period from late June to mid-July 2020
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Solar wind and coronal mass ejection (CME) coming from the sun to Earth are the main causes of various space weather
disturbances. However, since the observation of solar wind and CME in the interplanetary space far from the Sun is
limited, the modeling by the numerical simulation becomes a useful means in order to predict the arrival accurately in
advance. Recently, in Nagoya University and National Institute of Information and Communications Technology, we
have developed a prediction system SUSANOO using three-dimensional MHD simulation of inner heliosphere (Shiota
et al. 2014, Shiota & Kataoka 2016). The MHD simulations which can reproduce global solar wind structures and can
predict the relatively long-term structure of solar wind, but it requires further improvement through comparative
studies with observations for more accurate predictions. In recent years, several space craft to explore inner heliosphere
are launched successively: The Parker Solar Probe launched in August 2018, the BepiColombo launched in October
2018, and the Solar Orbiter launched in February 2020. The BepiColombo is originally designed to explore the
Mercurial atmosphere, and it will observe in situ environment during its cruise phase until its arrival at Mercury in
2025. These multi-site observations in the heliosphere can be particularly useful information for validating MHD
simulations.

In the period from late June to mid-July 2020, in addition to these spacecraft, Mercury, Venus, Mars, Jupiter, and Saturn,
were aligned at the near longitude of the heliosphere. This situation is so-called "Syzygy". During this period,
BepiColombo conducted an observation campaign. On July 9, 2020, a relatively bright CME was observed in the
coronagraph, and the CME was ejected in the direction of longitude where the planets and probes were located. CME
bright southward magnetic field lasting more than half a day, up to 9 nT, from July 13 to 14, and then it causes a small
magnetic storm with a Dst (tentative) of - 65 nT. In this study, the solar wind and CME in the Syzygy period were
reproduced using the SUSANOO-MHD simulation, and compared with in situ observation obtained by DSCOVR. No
in situ observations other than DSCOVR / ACE were available at the time of this submission, but they will be compared
with simulations as soon as they are available. In the presentation, we will report the outline of solar wind and CME
fluctuation in the Syzygy period and the initial results of simulation and in situ data analysis and discuss prospects.
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