
Impurity Transport in Drift Optimized Stellarator Ergodic and Nonergodic 
Plasma Configurations 

 
O. A. Shyshkin1, R. Schneider2, C. Beidler2 

 
1Kharkov “V.N.Karazin” National University, Svobody sqr.4, Kharkov-77, 61077, UKRAINE 

2Max-Planck-Institut fur Plasmaphysik, EURATOM Assosiation, Teilinstitut Greifswald, 
D-1791 Greifswald, GERMANY 

 
Simulation of the tungsten ions transport is carried out for two magnetic field 

configurations, ergodic and nonergodic, in the drift optimized stellarator plasma 
configurations with five periods of the magnetic field. Such kind of configuration will be 
realized in stellarator Wendelstein 7-X and stellarator reactor HELIAS. Both configurations 
correspond with the finite plasma pressure parameter %3=β . At the heart of numerical code, 
which is developed, the integration of the guiding center equations with the use of magnetic 
coordinates is put. The ergodic magnetic field configuration is presented with the use of 
additional magnetic filed perturbations 141711 =nm  and 182222 =nm  to create the island 
chains, which overlap and give raise to the stochastic layer at the radial position  of 
plasma radius. Coulomb scattering of the tungsten ions on the background plasma particles 
(electrons, deuterons and tritons) is simulated by means of discretized collisional operator
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which is presented in terms of pitch angle scattering and energy slowing down and scattering. 
The changes of tungsten ion charge state is taking into account by coronal model as for the 
pseudo particle model2. The background plasma temperature profile for the ergodic 
configuration considered to possess the flattening in the stochastic layer region. The diffusion 
coefficients for tungsten ions in two plasma configurations are evaluated in accordance with 

commonly known expression3 ( ) [∑
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of impurities in magnetic configuration with stochastic layer is shown. The effect of transport 
barrier on heavy impurities motion with high charge state is observed. 
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