Effects of Drift on the Divertor Plasma Transport in LHD
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The asymmetric plasma heat and particle loads on the divertor tiles, which are located at
the positions of a symmetric magnetic field lines structure, have been observed in the Large
Helical Device (LHD). The degree of the asymmetry depends on the toroidal field magnetic
field direction and plasma operation, and drift is considered to be a cause of the asymmetry. In
this presentation, the results of the evaluation of the degree of the asymmetry are shown, and
the mechanisms are discussed.
In tokamaks with poloidal divertor configuration, in/out asymmetry is usually observed in
divertor particle and heat flux, and that causes the asymmetry of deposition/erosion of plasma
facing materials. The mechanisms of the in/out asymmetry are still under investigation, and
plasma flow, drift, and the in/out asymmetry of magnetic field configuration can affect the
asymmetry. Understanding of the mechanisms of divertor particle and heat load asymmetry is
necessary to consider plasma-wall interaction in future fusion reactor.
In LHD, plasma experiments have been conducted under the helical divertor configuration,
which is a built-in divertor magnetic field lines structure in the heliotron-type magnetic
configuration. To investigate the divertor plasma properties, Langmuir probe arrays are
embedded in the divertor tiles, which locate near the mid-plane at torus inboard-side divertor in
seven of ten toroidal sections. At each toroidal section, a pair of the Langmuir probe arrays is
located at two positions in symmetric relation with regard to the magnetic field lines structure.
The asymmetric particle flux and heat load on the divertor tiles have been observed in LHD [1].
The asymmetry is inverted by changing the toroidal magnetic field direction. Therefore, E×B
drift and/or B×∇B drift can be considered to be the cause of the asymmetry. Recently, the first
deuterium plasma experiment in LHD was conducted in 2017. The isotope effect on the
asymmetry was evaluated, and the result shows that the effect is not clear. That possibly suggest
E×B drift is the dominant mechanism of the asymmetry.
In this presentation, the results of the further investigation of the asymmetry, such as
plasma parameter dependences will be shown, and the mechanisms of the asymmetry in helical
system will be discussed.
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