
MGI in plasmas with locked modes

G. Pautasso, M. Bernert, A. Mlynek, M. Maraschek, K. Gal and the ASDEX Upgrade

Team, Max-Planck-Institut für Plasmaphysik, EURATOM Association, D-85748 Garch-

ing, Germany

e-mail contact of main author: gabriella.pautasso@ipp.mpg.de

Abstract

Massive gas injection (MGI) is foreseen as mitigation technique for ITER disruptions.

Typically, MGI experiments have been carried out by injecting impurity gas in an H-

mode plasma, in order to have a target plasma with pre-defined parameters and to test

the capability of the plasma in radiating a large amount of energy. Nevertheless MGI

will be used in ITER in plasmas with a high probability of disrupting and therefore

likely with large non-rotating modes.

A series of plasmas with locked modes (LMs) were shut down by MGI, in order to study

the influence of these modes on fuelling efficiency and radiation asymmetry. Plasmas

with LMs were obtained by increasing the density up to the Greenwald limit; the am-

plitude of the n=1 radial magnetic field, measured by a pair of saddle coils, was then

used to trigger the MGI valves. The presence of LMs is found to decrease significantly

the assimilation time of the gas and the amount of gas assimilated up to the thermal

quench, decreasing further the already small fuelling efficiency.

Moreover, the position of the LM was controlled by applying an n=1 radial magnetic

field with the RMP coils. This allowed to choose the gas injection location with respect

to the toroidal phase of the mode. Simulations with the NIMROD code (*) have pointed

out a possible dependence of gas assimilation efficiency and radiation asymmetry on the

relative location of gas injection footprint and mode phase. This contribution will discuss

the experimental findings related to these and other simulations.
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