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Experimental verification of the physics of isotope effects mediated by
turbulence nonlinearity
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This study elucidates the hydrogen isotope effect on confinement
characteristics in magnetic confinement fusion. The research focuses on two main objectives:
experimentally observing the nonlinear characteristics of turbulence and verifying the influence of
nonlinear turbulence on the isotope effect by controlling the magnetic field configuration. The
study manipulates the isotope ratio of hydrogen and deuterium and examines the response of the
nonlinear coupling and competition between turbulence and a zonal flow. A combined measurement
system is used to directly observe turbulence and a zonal flow, utilizing various fluctuation
analysis techniques to evaluate their fundemental and nonlinear characteristics. The study also
investigates the impact of the isotope effect by controlling the geometric shape of the magnetic
field configuration.
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