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First-principle-based global simulation studies on turbulent transport and
profile formations in burning plasmas
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The aim of this study is to analyze the characteristics of turbulent
transport and profile formation in multi-particle plasmas, which are essential for the steady-state
maintenance of fusion burning. From a series of studies, new findings such as (1) influence of ion
mass on turbulent transport (isotope effect), (2) magnetic field structure dependence on zonal flow
generation, (3) microscopic instability analysis for isotope mixture plasmas in LHD experiments, (4)

construction of an accurate reduced turbulent transport model for tokamak plasmas, (6 ), and (5)
improvement of the efficiency of coupled global simulations. These results become fundamentals for
the development and extension of the coupled global turbulence transport code, which consists of a
system of macroscopic transport code and local gyrokinetic simulations.
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