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All current estimations of the energy released by type I ELMs indicate that, in order to 

ensure an adequate lifetime of the divertor targets on ITER, a mechanism is required to 

decrease the amount of energy released by an ELM, or to eliminate ELMs altogether.  One 

such amelioration mechanism relies on perturbing the magnetic field in the edge plasma 

region, either leading to more frequent smaller ELMs (ELM mitigation) or ELM suppression.  

This technique of Resonant Magnetic Perturbations (RMPs) has been employed to suppress 

type I ELMs at high collisionality on DIII-D, ASDEX Upgrade and KSTAR and at low 

collisionality on DIII-D.  In the low collisionality discharges on DIII-D the RMPs enhance the 

transport of particles or energy and keeps the edge pressure gradient below the critical value 

that would trigger an ELM, while still maintaining an edge transport barrier.  However, at 

high collisionality on both DIII-D and ASDEX Upgrade the pedestal characteristics remain 

largely unchanged and the reason for the suppression of type I ELMs is unclear.  Before 

achieving complete suppression of the type I ELMs, all devices observe a period of ELM 

mitigation.  Similar periods of ELM mitigation have also been obtained on JET and MAST.   

In this talk the experimental observations from all the devices will be reviewed and 

compared to modelling.  The aim is to identify which parameters are required to predict the 

onset of ELM mitigation and ELM suppression, which will allow extrapolation to future 

devices.  If full suppression on future devices is either not possible or not desirable, due to 

impurity accumulation, how the peak target heat load scales with ELM size will be the critical 

parameter.   

A range of toroidal mode numbers of the RMP has been used and how this choice 

affects the plasma response, including access to H-mode, rotation braking etc, will be 

discussed.  In addition, RMPs clearly produce 3D perturbations to the plasma, how these 

perturbations affect the 3D equilibrium and stability calculations will be presented. 

Such a review is timely considering the final decision on the ITER ELM coils will be 

taken in November 2013.   
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