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A set of in-vessel magnetic control coils is planned for control of type-I edge localized modes (ELMs) 

by resonant magnetic perturbation (RMP) fields at ITER. During RMP ELM control formation of a 

three-dimensional plasma boundary was measured on several devices. The plasma wall interaction is 

transformed from axisymmetry into a 3D situation. In this contribution results from 3D plasma fluid 

transport and kinetic neutral transport modeling with the EMC3-Eirene code are shown and they are 

directly related to experimental observations. Particular emphasis is put to the relation between the 

internal plasma response and the shape and geometry of the 3-D boundary structure. A sequence of four 

perturbed magnetic topologies is addressed in EMC3-Eirene modeling.  

Overlapping helical lobes at the separatrix are formed by the invariant manifolds of the 

hyperbolic fixed point (divertor X-point). They yield generation of helical magnetic flux bundles with 

short magnetic connection length from inside the separatrix to the divertor target. This represents the 

new, 3D helical scrape off layer, which intersects the divertor target in a helical, striated magnetic 

footprint. It is shown that the 3D SOL channels enhance the outward particle transport even if a strong 

internal shielding of the RMP field is considered. Their existence result in increased convective particle 

flows towards the target and the level of sonic flow depends on the divertor recycling. The formation of 

striated heat and particle flux patterns in nowadays experiments supports the existence of these 3D SOL 

channels and hence such a strong impact on the particle transport. The modeling results show that this 

mechanism also perturbs the particle balance at ITER. However, we find that the level of density pump 

out born from these flux channels can be compensated by an increase in the pellet fueling leveling to 

about 50% of the actual pellet fueling capability of ITER. 

*Work funded in parts by F4E grant GRT-055(PMS-PE) and by the U.S. Department of Energy under DE-FC02-04ER54698 and by the 
Grant Agency of the Czech Republic under grant P205/11/2341 


