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Space Environment Disturbances by the Biggest Flares in Solar Cycle 24:11.
Magnetohydrodynamic Simulation of the Solar Eruptions
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Solar active region 12673, which was observed in September 2017, produced several M- and X-class flares, one of which i
X9.3 flare which was recorded as the largest flare observed in the solar cycle 24. Due to this flare, much amount of the coron:
plasma and magnetic fields were erupted toward the interplanetary space, which eventually gave lots of influences on Magnet
sphere and lonosphere.

In order to understand the initiation and dynamics of the solar eruption associated with X9.3 flare, we conducted the mag
netoydrodynamic (MHD) simulation. We first performed an extrapolation of the three-dimensional (3D) magnetic field based
on the observed photosphereic magnetic field, under a nonlinear force-free field (NLFFF) extrapolation. Because the NLFFI
provides the realistic magnetic environment. The observed magnetic field was used prior to the X2.2 flare which was observe
approximately 3 hours before the X9.3 flare. Our NLFFF successfully produced multiple magnetic flux ropes (MFRs), which are
a cluster of the magnetic twisted lines, lying along the magnetic polarity inversion line. Next we performed the MHD simulation
using the NLFFF as the initial condition. Consequently, the simulation showed a dramatic eruption. Even though one of smal
MFRs becomes unstable and erupts upward, we found that, during the eruption, a large coherent flux rope composed of high
twisted magnetic field lines is formed through the reconnection between the small MFRs. Furthermore, a writhing motion in
the eruptive flux rope was also confirmed. This writhing motion might contribute to the southward magnetic field observed in
vicinity of the Earth. We report the detailed dynamics of the MFR obtained in the simulation.
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