
Runaway electron behaviour with the ITER-like wall in JET
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Association, Göteborg, Sweden 2Department of Nuclear Techniques, Budapest University of
Technology and Economics, Association EURATOM, Budapest, Hungary. 3Max Planck

Institute for Plasma Physics, EURATOM Association, Garching, Germany. 4FOM institute
DIFFER, Association EURATOM-FOM, Nieuwegein, Netherlands. 5CCFE/EURATOM

Association, Culham Science Centre, Abingdon, OX14 3DB, UK. 6Ecole Polytechnique, CNRS,
Palaiseau Cedex, France. 7Institut für Energie- und Klimatforschung-IEK-4,
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Reliable runaway electron (RE) mitigation after disruptions is one of the most important
challenges for safe ITER operation. A proper understanding of the generation and losses
of REs is therefore essential. This paper investigates the effect of the ITER-like wall (ILW)
on RE generation through a comparative study of similar JET disruptions, performed with
different wall materials. In both cases the disruption was induced by slow argon injection.
Typically with the ILW, a significantly lower fraction of energy is radiated during the
disruption process, yielding higher plasma temperatures after the thermal quench and
thus longer current quench times [1]. As a consequence, in the carbon wall case, a runaway
electron plateau is observed, while with the ILW the runaway current is negligibly small.
Runaway electron dynamics is a complicated process, therefore these effects may not be
deduced by experimental analysis alone and numerical modelling is necessary to provide
a deeper insight into the physics. We have carried out detailed modelling to study which
factors affected the RE formation in these two cases.

The post-disruption current profile is calculated by a one-dimensional model of electric
field, temperature and runaway current taking into account the impurity injection. Scans
of various impurity contents are performed and agreement with the experimental scenarios
is obtained for reasonable argon- and wall impurity contents. Our modelling shows that
the reason for the changed RE dynamics is a complex, combined effect of the differences in
plasma parameter profiles, the radiation characteristics of beryllium and carbon, and the
difference of the injected argon amount [2]. These together lead to a significantly higher
Dreicer generation rate in the carbon wall case, which is less prone to be suppressed by
RE loss mechanisms. The results indicate that the differences are greatly reduced above
∼50% argon content, suggesting that significant RE current is expected in future MGI
experiments on both JET and ITER.
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