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Magnetic flux amplification via the Hall effect high-β plasmas1

KEN FLANAGAN, JASON MILHONE, CARY FOREST, University of Wisconsin-
Madison — A global flow drive scheme implemented in the Plasma Couette Exper-
iment (PCX) under Hall conditions is shown to increase or decrease the magnetic
flux in the plasma volume based on electrode placement. The flow scheme relies
on electrodes driving current radially outward (increase in flux) or inward (decrease
in flux) across a weak ( 1G) externally applied magnetic field. Under PCX plasma
conditions, n ∼ 1017 − 1018 m−3; Te ∼ 5 eV and Ti ∼ 0.2 − 0.6 eV, argon ions are
unmagnetized (Ωci ≪ νi) while the electrons are magnetized. The electrons undergo
a V ×B drift, while the ions do not, resulting in an azimuthal current that can act
to increase or decrease the magnetic flux. Previous experiments run on the Big Red
Ball (BRB) show a similar mechanism as well as NIMROD simulations performed
with the BRB geometry.

1This work was funded by the DOE Office of Fusion Energy Science under grant
number DE-SC0018266 with major facility instrumentation developed with support
from the NSF under grant number 0923258.
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