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The standard quasihelically symmetric (QHS) configuration in HSX has a single
dominant [n,m] = [4,1] component in the magnetic field spectrum. One mechanism by
which the quasisymmetry can be broken is with the introduction of a magnetic island into
the topology.1 A set of auxiliary coils is to vary the rotational transform and the magnetic
well depth and also to introduce natural magnetic islands into the plasma. These islands
have toroidal mode numbers that are multiples of the number of field periods (four) in
HSX. One striking example of an island structure that can be formed is when the
transform for the QHS configuration, which is 1.05 at the center rising to 1.12 at the
edge, is lowered to 1.0 at the half-radius and a large n = 4, m = 4 island appears. For this
case, spectral components such as the [8,5] and the [0,3] terms appear that break the
quasisymmetry. These components arise because of the interaction of the main helical
component [4,1] with the island perturbation [4,4].

To quantify the increase in parallel viscous damping due to the additional spectral
components, we solve two momentum balance equations in Hamada coordinates on a
flux surface to obtain the slow and fast decay times.2 Both decay rates sharply increase in
the vicinity of the islands due to the distortion of the magnetic surfaces.

We have attempted to measure this increase in the parallel viscous damping in the
vicinity of natural islands formed in HSX. We use an electrode inserted inside the last
closed flux surface to draw a radial current and exert a torque on the plasma. The flow is
measured with a 6-tipped Mach probe. A multi-parameter fit to the flow evolution is used
to extract the two decay rates. We have some initial experimental data for a configuration
in which we raise the rotational transform so that an n = 8 m= 7 island appears interior to
the separatrix. The data shows a localized increase in the slow damping rate in the
vicinity of the island.
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