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Physics Modelling for Abrupt Events in Magnetized Plasmas
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The essential in the abrupt events in hot plasmas (e.g., solar flare,
disruption in tokamaks, etc.) is the “ trigger problem” , i.e., * the growth rate of deformation
grows very rapidly’ . In this project, contrary to the conventional view that focuses on linear
instabilities, we have achieved two major breakthroughs: (1) It was demonstrated that the
subcritical excitation of nonlinear instability takes place in the case of abrupt excitation of
geodesic acoustic mode in a toroidal plasma. (2) In another type of abrupt event, the plasma
deformation in the ‘ trigger phase’ was found localized at particular toroidal location (so as to
be called * tongue’ shape rather than * mode’ shape). The tongue deformation turns into mode type

deformation later. These achievements are far-beyond conventional view, and induce paradigm shift
for the study of abrupt events in high temperature plasmas, and will show strong influences in
understanding abrupt events in nature.
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