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Elucidation and prediction of fusion plasma performance based on neoclassical
and turbulent transport theory and simulation
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By constructing and improving theoretical models and simulation codes, we
have contributed to elucidating the physical mechanisms of particle, heat energy, and momentum
transport phenomena in magnetically confined fusion plasmas and improving their quantitative
prediction accuracy. We have developed and extended the basic theory, large-scale simulation codes,
and turbulence models for transport analysis. We have also validated and improved the theoretical
models and simulation codes by comparing them with experimental results. We have successfully
performed simulations based on drift and gyrokinetic models to analyze neoclassical and turbulent
transport processes in plasmas in three-dimensional magnetic field configurations, advancing
gualitative and quantitative understanding of various effects of background electric fields, zonal

lows, multiple ion species, hydrogen isotopes, and trapped electrons on plasma confinement.
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