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Toroidal current asymmetry and boundary conditions in
disruptions1 HENRY STRAUSS, HRS Fusion — It was discovered on JET [1]
that disruptions were accompanied by toroidal asymmetry of the plasma current.
The toroidal current asymmetry ∆Iϕ is proportional to the vertical current moment
∆MIZ , with positive sign for an upward vertical displacement event (VDE) and neg-
ative sign for a downward VDE. It was claimed [2] that this could only be explained
by Hiro current. It is shown that instead it is essentially a kinematic effect produced
by the VDE displacement of a 3D magnetic perturbation. This is verified by M3D
simulations. The simulation results do not require penetration of plasma into the
boundary, as in the Hiro current model [2]. It is shown that the normal velocity
perpendicular to the magnetic field vanishes at the wall, in the small Larmor radius
limit of electromagnetic sheath boundary conditions [3]. Plasma is absorbed into the
wall only via the parallel velocity, which is small, penetrates only an infinitesimal
distance into the wall, and does not affect forces exerted by the plasma on the wall.
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