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Study of profile formation processes of fusion plasmas by first-principle
turbulence calculations and machine learning modeling
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The turbulent transport model DeKANIS has been modified to improve its

ability. The current DeKANIS predicts multi-species multi-channel transport fluxes, uses an improved
turbulent saturation model, and includes a hydrogen isotope effect. Since DeKANIS utilizes a
machine learning model, which has been trained on first principle calculation results, it can
compute turbulent fluxes quickly, distinguishing several transport processes. Improvement in DeKANIS
enables us to predict dominant transport processes in ITER and to reproduce tendencies for profile
formation related to experimentally observed hydrogen isotope effects. In addition to improvement in
DeKANIS, another machine learning model has been developed, which analyzes images showing the time
evolution of the distribution function given by first principle calculations and can improve the
efficiency of turbulent transport research.
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