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Recent progress on tokamak disruption simulations for mitiga-
tion design1 XIANZHU TANG, Los Alamos National Laboratory, TOKAMAK
DISRUPTION SIMULATION (TDS) SCIDAC TEAM — Tokamak Disruption Sim-
ulation (TDS) SciDAC project aims to understand the transport physics that govern
the thermal quench and current quench of a major disruption, which can hopefully
inform experimental design for effective mitigation. Two primary design targets for
mitigation are to (1) bring down the plasma power load to divertors during ther-
mal quench, and (2) avoid runaway electrons or control their energy during current
quench. Approaches that are effective for one objective can induce negative con-
sequence for the other, an example is radiative cooling by high-Z impurities that
spreads the power load onto the first wall, but which can drive more robust run-
away formation. Here we give an overview on the recent progress made by the TDS
SciDAC team on (1) magnetic dynamics that trigger thermal quench and current
profile relaxation, (2) Ohmic-to-runaway current transfer, (3) radiative cooling in
the presence of a runaway population, (4) interaction between runaways and exter-
nally injected waves, and (5) current-carrying plasma scrape-off. An emphasis will
be placed on the options and physics constraints for potential disruption mitigation
approaches.
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