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This study elucidated the mechanisms of nonlinear interactions between
different scales of turbulence through large-scale numerical simulations and international
benchmarks. Specifically, it discovered turbulence transport suppression effects in magnetically
confined fusion plasmas and clarified the mutually exclusive nature and anisotropic dissipation
effects at different scales. Additionally, the projection operator method was developed as a
statistical data analysis tool. The method was applied to turbulence-zonal flow interaction
analysis, demonstrating the generalized Langevin description with correlated and uncorrelated terms.

The developed code was released as open-source.
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