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Classical particle drifts are known to have substantial impacts on plasma-wall interactions in

both tokamaks and stellarators. In addition to causing asymmetric loading of divertor targets

[1], drifts have been theorized to give rise to thermal currents in the scrape-off layer [2], put

heat loads on areas that are nominally shadowed from parallel fluxes by other components [3],

and influence the scrape-off layer width [4].

In this talk, we present the first dedicated study of edge drifts in the W7-X stellarator [5].

In low-density plasmas, the dominant edge drift mechanism appears to be poloidal E×B drift

flow arising from radial electric fields that conform to the edge magnetic island structure. Its

effects include radial offsets between strike line locations on the nominally symmetric upper

and lower divertor targets, as well as asymmetric loads in shadowed regions of the targets. This

interpretation is supported by a comparison of the distributions of heat and particle loads on

the targets with the footprints of different topological regions of the edge magnetic field, as

well as the dependence of these patterns on the magnetic field direction. The effects are also

qualitatively consistent with the predictions of a one-dimensional model developed for low-

density plasmas in stellarator island divertor topology [3].

We discuss the manifestations of these drift flow patterns in different W7-X magnetic config-

urations, and the ramifications they may have for divertor operation. In addition, we show how

the effects change with increased plasma density, including the appearance of field-direction-

dependent currents collected by the divertor targets whose origin is not fully understood.
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