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A combination of integrated and self-consistent multi-time-scale simulations of
beam-driven JT7-60 tokamak plasmas were performed on the high-performance supercomputer Helios. These
simulations reproduced, for the first time, experimentally observed relaxations known as Abrupt Large
Events (ALE), which play an important role in the regulation of nuclear fusion performance and plasma
confinement. An analysis of the results revealed key physics mechanisms that determine the intervals
between ALEs and their sudden onset. In particular, the duration of the intervals is determined by
collisional slow-down of energetic ions and wave-particle resonance conditions. The overlap of resonances
associated with three distinct magnetohydrodynamic (MHD) modes is proposed as a key component of the ALE
trigger mechanism. The numerical results were successfully validated against experimental data, which
helps to build confidence in their relevance and reliability as needed for making predictions.
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