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The purpose of this study is to elucidate the effect of peculiar solar wind
activity and heliospheric structure on the modulation of the galactic cosmic ray spectrum that
reaches the earth and its mechanism during extremely low solar activity such as grand minimum. The
hybrid simulation, which combines the magnetohydrodynamic simulation of the solar wind and the
stochastic differential equation simulation of cosmic rays, was a technical goal at the beginning of

the research plan, but significant issues in each simulation became clear, and basic research has
advanced. In addition, regarding the unexpected space weather event that occurred during the research
period, the research results on the prediction of exposure dose at the International Space Station
and aircraft were obtained.
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