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Impurity density asymmetries may appear at the edge of a plasma, where gradients are so steep

that the impurity-ion parallel friction can sustain the parallel impurity pressure gradient (see

ref. [1] and references therein). Substantial changes in the radial transport of impurities are ex-

pected form the impurity density re-distribution [2] and in-surface variations of the potential [3].

Since particle number must be conserved, the impurity density redistribution makes flows com-

pressible. Therefore, the study of the in-surface variations of the impurity rotation becomes an

indirect way of measuring the density redistribution, and ultimately, the friction-driven impurity

radial fluxes [2]. In this sense, these studies could help understand plasma regimes with poorly

confined impurities found in W7-AS and LHD [4].

CXRS diagnostic in TJ-II has the uniqueness of having three independent velocity measure-

ments at the same surface. This redundancy was recently used to verify flow incompressibility

in TJ-II low density plasmas [5]. In this work, we report on unexpected differences in the par-

allel mass flow observed when increasing the density. The general tendency observed is that

parallel flows, after removing the Pfirsch-schlüter contribution, are larger in the inboard mid-

plane (high-field side) than in the outboard one. These asymmetries are studied in light of the

impurity variation caused by a parallel friction [2]1, finding a larger parallel flow in the out-

board plane. This discrepancy indicates that the in-surface variations of the potential [3] should

be accounted for in the impurity parallel momentum equation.
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1Note that the asymmetries caused by centrifugal forces (Reinke M.L. et al 2012 PPCF 54 045004) are unlikely

to be important in a stellarator.
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