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Edge localised modes (ELMs) could limit the lifetime of the divertor in future devices, such 

as ITER, as a result of the large transient heat loads they generate. One mechanism of ELM 

control is the use of resonant magnetic perturbations (RMPs) which perturb the plasma edge. 

On MAST, the application of the RMP coils gives rise to an increase in ELM frequency, a 

decrease in ELM size and subsequent decrease in the heat fluxes arriving at the divertor. 

RMP experiments have shown that a nine fold increase in ELM frequency can be achieved in 

double null plasmas, with a corresponding decrease in the ELM size. The nine fold reduction 

in ELM size is associated with a 25% reduction in the peak pedestal pressure (with no change 

in the core pressure seen) and leads to a 3.3 fold decrease in the peak heat flux to the divertor. 

The decrease in the peak heat flux is limited due to a change in the wetted area as the ELM 

size decreases. The effect of this limit for ELMs in ITER will be explored. 

The application of an RMP field generates a 3D magnetic field and gives rise to the 

formation of X point lobes which extend to the divertor surface, leading to strike point 

splitting. The onset of the splitting and the effect on the ELM frequency provide an insight 

into how the fields penetrate the bulk plasma. The formation of the strike point splitting has 

been seen to coincide with the increase in ELM frequency, showing that these effects are a 

result of the penetration of the applied field into the plasma. Measurements of the splitting of 

the divertor strike points can be made using high speed infra-red thermography and the 

experimental profiles compared with those generated by modelling both with and without the 

plasma response being included. The vacuum modelling is performed using ERGOS and the 

plasma response modelling is performed in two ways, one using an ad-hoc model and 

MARS-F modelling which includes the full plasma response. A comparison of the effect 

from these two plasma response codes will be made. The static nature of the splitting of the 

strike point generated by the application of RMPs could lead to enhanced erosion of the 

divertor, in future device such as ITER. Measurements have been performed on MAST to 

study the effect of rotating the perturbation on the divertor heat footprint, in terms of strike 

point pattern and the effect of rotating RMP on ELM mitigation. 
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