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Post-disruption runaway electrons are a major concern for a reliable operation of future 

tokamaks including ITER. Recent observations have revealed that runaway beams coexist with 

a cold background plasma suspected to have a large influence on their dynamics [1,2].  

The influence of the background plasma on the ability of Massive Gas Injection (MGI) to 

suppress runaway electrons was investigated; it was found that the density of the plasma is the 

main driving parameter: a high density background plasma acts as an impermeable barrier for 

the mitigation gas. This situation is specific to JET and is in contrast with results of smaller 

tokamaks (DIII-D, AUG, TCV)[2,3] where runaway beams are easier to suppress using high-Z 

massive gas injections. For the first time at JET, situations where MGI has an effect on the 

runaway electron beam were observed. This is attributed to a lower background density related 

to a lower amount of gas used to trigger the disruption. This shows that the kinetic 

characteristics of the background plasma are mostly determined during the early phases of the 

disruption (thermal quench and early current quench) and by the way the disruption itself is 

triggered. The runaway beam is still the main driver of the sustainment of the background 

plasma, but it does not alter dramatically its characteristics.  

These results allow to build a global picture of the background plasma: it is mostly defined by 

the early phases of the disruption but reaches an equilibrium state with the runaway electrons. 

The plasma is sustained by their slowing down, but independent of their energy. Penetration of 

the mitigation gas leading to the end of the beam is only possible for low densities. The plasma 

and runaway lifetime is also partly determined by the vertical stability of the beam, which may 

have an impact on runaway generation through an increase of the parallel electric field [4]. 
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