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Plasma disruptions affect plasma facing and structural components of tokamaks due to 

electromechanical forces, thermal loads and generation of high energy runaway electrons (REs).  

Electromechanical loads – Halo current asymmetries have been measured in a new 4 octant/90
0
 

system. They are consistent with historically available plasma current and position asymmetries, 

supporting their use to estimate ITER sideways loads. Current quench rates are larger in Ar-

MGI-driven disruptions than in any other JET disruption and reach the ITER upper bound. 

Thermal loads – Fast IR and bolometric data have been collected during discharges ending in 4 

types of natural disruptions: density limit, radiative collapse, low-q static X-point and upward 

vertical displacement. In most cases loads are localised poloidally. At the thermal quench, the 

divertor heat loads are significant only in stationary X-point events, and even in these similar 

loads appear on the outer wall. Heat loads associated with REs have also been measured. 

Runaway electrons (RE) – RMP is an attractive alternative to MGI to suppress REs as it is less 

demanding for the plant. However, the use of the external error field correction coils and the 

application of toroidal field ripple are ineffective for RE reduction or prevention in JET. The 

plant has been kept alive in presence of disruption REs to test mitigation techniques: removal of 

ohmic support or injection of gas, both inefficient in shortening the current plateaux. The REs 

generated by a moderate, but fast, Ar injection in limiter plasmas show evidence of milder and 

more efficient losses, due to the high Ar background density. 

Substantial progress has been made in quantifying disruption consequences, leading to an 

improved physics basis for ITER. 
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