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Past, Present, and Future of Solar-Terrestrial Environment is the keynote of this session. We share the
latest scientific papers to understand how the solar-terrestrial environment changes in various time
scales, and discuss the necessary international collaboration projects associated with VarSITI. More
specifically, welcomed papers include space climate studies using tree rings and ice cores; cutting-edge
observational and modeling studies of geospace, heliosphere and the sun; simulation and statistical
studies to predict the future space weather and space climate. 
 

 

Magnetohydrodynamic Simulation of the Solar Active
Region 12673 and eruption accompanied with a Great
Solar Flare

*Satoshi Inoue1, Yumi Bamba2, Daikou Shiota3,1, Sung-Hong Park1 (1.Institute for Space-Earth
Environmental Research (ISEE), Nagoya University, 2.Institute of Space and Astronautical Science
(ISAS)/Japan Aerospace Exploration Agency (JAXA), 3.National Institute of Information and
Communications Technology (NICT))
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The solar active region (AR) 12673 came out on September 2017 and exhibited rapid evolution during few
days. Consequently, the AR12673 produced 4 X-class flares and 27 M-class flares from 2017 September
4 to 10, including a great solar flare (X9.3 flare) which is ranked as largest in the solar cycle 24. In order
to reveal a dynamics of the great solar flare, we performed a Magnetoydrodynamic (MHD) simulation. We
first reconstructed a three-dimensional magnetic field based on the phtospheric magnetic field, which is
obtained prior to the flare, through the MHD relaxation method and then put it in the MHD simulation as
the initial condition. 
 
The MHD simulation exhibited a drastic eruption, in particular, we found that a highly twisted flux tube
is formed during the eruption through a reconnection of multiple twisted lines formed prior to the flare,
and it eventually exhibited a writhe motion. The writhe motion is due to the kink instability because the
eruptive flux tube is ultimately composed of highly twisted lines with more than required threshold of
the kink instability. Because the reconstructed magnetic field prior to the flare has no such highly
twisted lines leading the instability, this writhe motion would come from the nonlinear evolution of the
eruptive flux tube. Furthermore, this writhe motion might explain the southward magnetic fields
observed in vicinity of Earth whereas the northward magnetic fields were expected from solar
observations. We will discuss more detailed dynamics and compare with solar observations and results
obtained from solar wind simulation (SUSANOO).


