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Calculations of impurity transport in Wendelstein 7-X plasmas
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Collisional transport theory has traditionally predicted impurity accumulation in stellarators
driven by the inward pointing radial electric field, and impurities are a major concern for the
capability of stellarators as a fusion energy source. However, recent advances in analytical [1, 2]
and numerical [3, 4, 5] studies suggest that the standard neoclassical theory lack several effects
that can be crucial when analyzing the impurity transport, and perhaps the situation is less
severe than previously thought. Moreover, initial calculations of impurity transport in the first
experimental campaign of the Wendelstein 7-X stellarator indicate that neoclassical theory alone
is not capable of explaining the experimentally inferred results and particularly towards the
plasma edge turbulent transport can play an important role.
In the present work we perform a kinetic transport analysis of impurities in experimental
Wendelstein 7-X plasmas. To calculate the neoclassical transport we employ the SFINCS (Stellarator Fokker-Planck Iterative Neoclassical Conservative Solver) code [4, 6], which solves the
time-independent radially local linearized 4D drift-kinetic equation for the perturbed distribution function and calculates fluxes. The code can account for flux-surface variations of the
electrostatic potential, the full linearized Fokker-Planck-Landau collision operator, tangential
magnetic drifts, an arbitrary number of kinetic species (including non-trace impurities), and it
can be run iteratively to find the ambipolar radial electric field. Neoclassical calculations are
supplemented by predictions of the turbulent impurity transport using the GENE code [7].
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