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Research on formation and sustainment mechanism of turbulent structures by using
integrated turbulence diagnostic system in torus
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Integrated turbulence diagnostic simulator has been developed for
guantitative evaluation of plasma turbulence phenomena, because the 3-D spatial competition and
multi-scale nonlinear mechanism of turbulent structures play important roles in magnetic confinement

fusion plasmas. The system uses 3-D plasma simulation data to analyze physical mechanisms by
simulating turbulence diagnostics in actual experimental devices. The system has been extended to
support various types of fluctuation diagnostics in laboratory and large fusion device plasmas
through object-oriented programming. Nonlinear processes are clarified by analyzing competition of
3-D torus plasma instabilities and particle transport induced by turbulence.
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