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Numerical Studies of Solar Flare and
Plasma Eruption Using Data-Driven
MHD Simulation

Takafumi KANEKO

Institute for Space-Earth Environmental
Research, Nagoya University, Furo-cho,
Chikusa-ku, Nagoya, Aichi 464-8601, Japan

Abstract: Solar flares and subsequent plasma eruptions
are the explosions in the solar atmosphere. The vector
magnetic fields can be measured in the solar photo-
sphere, while not in the upper corona. We developed a
numerical method of data-driven magnetohydrody-
namic (MHD) simulations, where the time series
data of the photospheric magnetic fields are used as a
boundary condition. Using the newly developed da-
ta-driven method, we successfully reproduced succes-
sive solar plasma eruptions in the observation. We also
introduce a numerical approach to include radiative
cooling and thermal conduction in the MHD simula-
tions to reproduce solar filaments and their eruptions.
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