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The loss of control of the axisymmetric vertical instability leads to the well-known Vertical 

Displacement Events (VDEs), during which the plasma moves vertically until it hits the wall. 

It may happen that during such motion the plasma experiences a non axisymmetric 

deformation – for instance, if the safety factor exceeds the stability threshold for a kink mode. 

These are the so-called Asymmetric VDEs (AVDEs), which are feared to be one of the major 

threats for the integrity of future devices, like ITER. Indeed, the non-axisymmetric current 

density pattern flowing in the structure due to such deformation may give rise to potentially 

high sideway forces, which have been experimentally detected at JET [1]. 

In order to get a reliable extrapolation to ITER, several modelling efforts are underway. 

Different assumptions, simplifications and global understanding of the phenomenon lead to 

various models: source and sink [1], Hiro currents [2], ATEC [3], nonlinear MHD [4]. This 

paper adopts a different approach, in the stream of [5]. 

We propose a simplified modelling tool to evaluate maximum sideway force due to external 

kink perturbation, which is basically electromagnetic and needs to be coupled later to a 

physical model of a disruptive plasma. The main steps are as follows. We start from a 

reference plasma axisymmetric equilibrium configuration, surrounded by a conducting vessel 

with arbitrary geometry. Then we introduce an axisymmetric shell located inside the vessel in 

the proximity of the plasma; a finite elements mesh of this shell is considered. Axisymmetric 

currents on this shell are computed so as to provide the same magnetic field as the 

axisymmetric plasma outside. Two kink perturbations are applied to this shell, varying 

exponentially in time with a given growth rate; the relative amplitude is computed from the 

condition of zero global force acting on the plasma. Finally, we compute the sideway force as 

a function of the growth rate, finding its maximum value. The computational tool is validated 

against a cylindrical analytical model [5] and is applied to an ITER-like geometry. 
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