Reconstructions of toroidal current profiles for 4
bootstrap current discharges in Wendelstein 7-X I

w

John Schmitt!, T. Andreeva?, J. Geiger?, S. Lazerson?, D. Maurer?, U. Neuner?, N. Pablant? L
K. Rahbarnia2, J. Schilling, H. ThomsenZ, Y. Turkin? and the W7-X Team AUBURN

LAuburn University, “Max-Planck-Institut fiir Plasmaphysik, PPPL

EPS 47th Conference on Plasma Physics, 21-25 June 2021, Virtual Conference

UNIVERSITY

The reconstruction of the Wendelstein 7-X (W7-X) plasma equilibrium plays an important role in interpreting diagnostic signals and understanding
the plasma. The reconstruction is iterative in nature, involving the repeated calculation of the MHD equilibrium and synthetic diagnostic signals and
comparing these signals to measured signals. The parameters that describe the equilibrium (shape of the plasma, location of the boundary and profile
information of the individual plasma species) are adjusted between iterations to find the best-fit of the measured and synthetic signals. These profiles
are then used to interpret diagnostic information and for further physics analysis.

Here, the predicted evolution of toroidal current profiles is compared to reconstructions constrained by magnetic diagnostics. The initial pressure profiles
are based on profile estimates from Thomson Scattering, interferometry, and x-ray imaging crystal spectroscopy. The presence of the 5/5 island-chain
is ignored by the VMEC MHD calculations, and the last-closed flux surface is targeted (but not constrained) to touch the divertor plates. A prediction
of the time-evolved current density profile for one case has been performed with the transport simulation of the poloidal flux using the NTSS-code.
Comparisons to reconstructions are made at ‘early’ and ‘late’ time slices during the bootstrap discharges. The sensitivity of the reconstructions to the
current density profile and its parameterization, and its dependence on diagnostic constraints and initial profiles are characterized. The outlook and
future plans for the application of V3FIT reconstructions to W7-X plasmas are also discussed.
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based profiles on a common radial grid for cos?-basis functions

In both cases, the edge current density is restricted to be
jtor (LCFS) = 0 by restricting the AC3 = 0.

This work has been carried out within the framework of the /f

u) EUROfusion

Only a few ’long-pulse’ discharges available.



