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HPC Challenge to Solar-Terrestrial Environmental Research
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Program for Promoting Researches on the Supercomputer Fugaku (Elucidation of the Sun-Earth environment using sim-
ulations and Al) has started in FY2023. This program targets the solar interior, surface, corona, solar wind, interplanetary
space, and Earth’s magnetosphere, and aims to understand the elementary processes of solar-terrestrial environmental change
phenomena and realize inter-disciplinary collaboration by using large-scale simulations with “Fugaku” and Al

The origin of the phenomena of the Sun-Earth system is the dynamo motion in the solar interior. Part of the magnetic field
generated by the dynamo appears on the solar surface as sunspots and causes explosive flares. The magnetic field on the solar
surface generates solar wind, which, along with coronal mass ejections, has a significant impact on the Earth’s environment.
Although these phenomena are closely related, their comprehensive treatment has been limited because of their significantly
different spatial and temporal scales. In addition, some elementary processes, such as dynamo and coronal heating, are poorly
understood, which hampers their study as a whole. On the other hand, our field has fully benefited from supercomputers,
which have evolved over the years and have allowed for a better understanding of physical processes as computations have
become larger and larger.

In this talk, we will review the current status of Sun-Earth environmental research using HPC and discuss the future direc-
tion of this research.
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