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The penetration into the plasma of the impurity ions from the chamber wall and radiation loss 
increase is the serious problem of the modern and future controlled fusion devices. This 
phenomenon is observed experimentally and there are some theoretical explanations of this 
physics from the MHD and kinetic approach. Some special ways exist to protect the plasma.   
The impurity ion flux into the core of plasma can be partly stopped with the magnetic island 
chains at the periphery of the magnetic confinement volume1.   
This physics idea to protect plasma from the impurity ions can be examined on the new 
devices of stellarator type National Compact Stellarator Experiment (NCSX), which is under 
construction at Princeton Plasma Physics Laboratory, USA and Wendelstein-7X, which is 
being constructed at Max-Planck-Institut fuer Plasmaphysik, Germany. On the base of the 
MHD approach the impurity ions flows are studied in the configuration with the parameters of 
NCSX and Wendelstein-7X with the magnetic islands. The magnetic islands =5/3 and 

=6/3 can be excited with the trim coils in NCSX. The magnetic islands =5/5 should 
be the part of the magnetic divertor in Wendelstein-7X. It is shown that the solving of the 
flow trajectory equations  can lead us to the conclusion that ion flow trajectories are 
concentrated in the region of the magnetic islands.   
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The mass flow trajectories as the solution of the equation 0=× αurd are obtained for the 
configurations with and without islands. One can see the strong effect of the islands on the 
mass flows.  On NCSX it is possible to examine this dependence of the impurity fluxes on the 
magnetic islands.  
We can conclude that magnetic islands can be the transport barriers on the way of the 
impurity ions into the plasma core. Right now we think that the similar behavior can be 
expected for the main plasma ions also.  This problem is under study now.  
The change of the island geometry: the excitation of the islands with “wave” numbers =m 5, 

=3 and 6, =3, which can be produced with the trim coils, separately and 
simultaneously (in different discharges), can help to control the impurity flows in the helical 
plasmas. Adjacent resonance can lead to the study of stochastic layer effect on main and 
impurity ions.  NCSX and Wendelstein – 7X can be the most appropriate devices for such 
study.  
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