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Toroidal Rotation Produced by Disruptions and
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In several experiments, including JET [1], Alcator C-Mod [2], and NSTX [3], it was observed that disruptions
were accompanied by toroidal rotation. There is a concern that there may be a resonance between rotating
toroidal perturbations and the resonant frequencies of the ITER vacuum vessel, causing enhanced damage.
We present MHD simulations with M3D [4] of ITER, JET, and DIII-D, as well as theory, demonstrating that
asymmetric vertical displacement event (AVDE) disruptions and ELMs can produce toroidal rotation. Net
toroidal rotation requires three conditions [5].
(1) The poloidal magnetic field penetrates the wall, which is a condition that the plasma can transmit torque
to the wall.
(2) Rotation requires vertical asymmetry, which can be produced by a VDE. Simulations and theory indicate
that the magnitude of the rotation is a stong function of VDE displacement.
(3) Rotation requires MHD turbulence. In disruption simulations, the thermal quench and rotation generation
occur at the same time, and are caused by toroidally varying MHD perturbations. The rotation persists into
the current quench.
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