






10ms of VDE triggering), the cooling phase with MGI started. The observed RPF in 

VDE+MGI experiment was 2.14, compared to 3.5 for pure VDE experiment (without MGI), 

and 1.5 for pure MGI disruption (without VDE). In contrast to JET the VDEs in ITER will 

take place on the longer timescale of ~1s and we expect that the radiation behaves like in the 

pure MGI experiment.  Considering the RPF=2.14, the ‘ablation/melting parameter’ in ITER 

would be ~17MJm
-2

s
-1/2

 corresponding to the increase of the Be surface temperature to values 

below the melting point. Thus the combined experiment shows that the RPF=2.14 is much 

smaller than the peaking factor during the precursor and TQ in a pure VDE disruption, 

demonstrating the feasibility of the MGI technique even after a loss of control of the vertical 

plasma position. During the CQ, like in pure MGI experiment as well in unmitigated 

disruption (see Fig.4c), the significant part of the Wmag (about 45%) was converted in radiation 

and spread nearly uniformly over the walls. Assuming Wmag=395MJ inside the vessel, time of 

current quenches of tCQ=37ms, poloidal RPF=2.14, the ‘ablation/melting parameter’ in ITER 

would be ~6MJm
-2

s
-1/2

 that is a factor of 3 beyond the melting of the Be. Thus, radiation load 

during the CQ is not a critical issue even for the unmitigated disruptions.  

Summary and conclusions  

 Unmitigated disruptions exhibit small radiation fractions during precursor and TQ with 

strong poloidal asymmetry distribution.  

 More than 90% of Wth and a significant part of Wmag was converted in radiation and 

spread uniformly over the walls. By divertor thermography, only about 5% of Wth is found 

in the (outer) divertor 

 Nearly symmetric poloidal distributions of the radiation during precursor, thermal and 

current quenches have been observed (RPFs 1.5). 

 The radiation is strongly localised at the beginning of the gas injection. The Be melting 

limit of about 20MJ m
-2

s
-0.5

 suggests the use of at least 4 injection ports in ITER. 

 The plasma radiation analysis during the combined VDE+MGI experiments shows a slight 

reduction of the radiation poloidal symmetry (maximum of RPF of 2.14 to be compared to 

1.5) in comparison with pure MGI experiment. 

 About 70-80% of Wth are radiated during the precursor and TQ phases 
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