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Integrated numerical experiment of runaway electron mitigationi by massive
impurity injection
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In this research, we carried out computer simulation to clarify the physical
mechanisms of runaway electron generation and investigated the plasma control scheme for runaway
electron avoidance and mitigation in ITER. For the first time, a three-dimensional
magnetohydrodynamic code that implements a "runaway fluid model™ to express the amplification of
tiny seed currents has realized a simulation that self-consistently traces radiation collapse, MHD
growth, current quench, and subsequent runaway beam formation. For analyzing the particle deposition
associated with shattered pellet injection used in ITER, an integrated simulation of pellet
ablation and assimilation has been developed. According to their numerical analysis, we proposed to
use pure hydrogen pellet injection as an effective scheme to obtain the electron density rise up to
the level required for runaway electron avoidance in ITER.
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