
Changes in the edge magnetic field of Wendelstein 7-X in high-beta

plasmas

A. Knieps1, Y. Liang1, Y. Suzuki2, T. Andreeva3, P. Drews1, Y. Gao3, J. Geiger3, O. Grulke3,

K.-P. Hollfeld1, M. Jakubowski3, C. Killer3, O. Neubauer1, D. Nicolai1, U. Neuner3, H. Niemann3,

Z. Huang1, K. Rahbarnia3, G. Satheeswaran1, J. Schilling3, H. Thomsen3, S. Zhou1, the W7-X Team 1,2,3

1 Forschungszentrum Jülich, Jülich, Germany
2 National Institute for Fusion Science, Toki, Japan
3 Institut für Plasmaphysik, Greifswald, Germany

The Wendelstein 7-X (W7-X) stellarator aims to demonstrate steady-state operation at high

performance, including a plasma beta of about 5%. Due to pressure-gradient-driven magneto-

hydrodynamic (MHD) currents, the structure of the magnetic field at high-performance opera-

tion can differ significantly from the vacuum field. W7-X relies on an island divertor for heat-

and particle-exhaust, which has demonstrated good performance in previous campaigns [1].

The MHD-driven changes in the edge magnetic field can significantly change the structure of

the divertor islands, which in turn impacts the performance and stability of the divertor.

This contribution presents simulations of the MHD-driven changes in the edge magnetic

field structure. It also presents the expected impact these changes will have on heat fluxes

onto plasma-facing components. Equilibria were obtained using the fully-3D MHD code HINT,

which is developed and maintained at NIFS, on the Jülich supercomputer JURECA. The heat-

load distributions were obtained by field-line diffusion simulations, which have closely mirrored

the heat flux response to changing plasma conditions in previous analyses [2]. The obtained

heat-flux distributions are for select cases compared against heat-flux measurements obtained

with the divertor infrared thermography [3].

This contribution compares three configurations with different edge rotational transform and

correspondingly different numbers of edge islands. The configurations show varying amounts

of island stability at high plasma pressures.
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