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Performance evaluation of deep-learning-based modeling of solar coronal mag-
netic field

#Kodai YOKOYAY), Yoshizumi MIYOSHI", Haruhisa IIJTMA")

(1Tokai National Higher Education and Research System Nagoya University

Coronal mass ejections and solar flares that occur on the Sun cause magnetic storms and auroras. These solar explosive
phenomena are closely linked to the coronal magnetic energy stored in the solar corona. Accurate modeling of the solar
coronal magnetic field is therefore essential for improving space weather prediction. Since there is a time lag before changes
on the Sun affect the Earth. X-rays, for example, reach the earth in about 8 minutes. Thus, computational speed is important
in addition to the accuracy of the solar coronal magnetic field modeling. Traditionally, the solar coronal magnetic field has
been derived by numerical simulations. However, recently, deep learning-based methods have been attracting attention as
they significantly reduce the calculation time compared with conventional simulation-based methods. The goal of this study
is to quantitatively compare the accuracy and speed of the simulation-based method and the deep-learning-based method for
modeling. As a first step, we will focus on deep -learning-based algorithms for computing the solar coronal magnetic field
and discuss which algorithm is optimal by quantitatively evaluating the speed and accuracy based on different models and
parameters.
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