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Study of isotope effects on anomalous transport based on peta-scale turbulence
simulations

Idomura, Yasuhiro

1,800,000

Full-f
IG
ITG-TEM e

ITG-TEM

A new kinetic electron model is developed for full-f gyrokinetic
simulations. Isotope effects on plasma confinement are analyzed by conducting numerical experiments
of ion temperature gradient driven (ITG) turbulence and ion temperature gradient driven trapped
electron mode (ITG-TEM) turbulence in hydrogen and deuterium plasmas. It is found that in ITG
turbulence with adiabatic electrons, isotope mass dependency is not reproduced, while an indirect
plasma size effect is confirmed through plasma size dependency. In ITG-TEM turbulence with kinetic
electrons, isotope mass dependency appears as a collisional stabilization effect on trapped electron

modes. However, its impact on numerical experiments is not large enough to explain experimental
isotope mass dependency.
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