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Experiments on Electron Vortex Dynamics in an
Applied Shear Flow*, D.L. Eggleston, P. Buyyala, and J.
Benavidez, Occidental College -- We are using the
Occidental non-neutral plasma trap to study 2-D vortex
dynamics in an applied shear flow. An ExB shear flow
is produced by a biased wire which runs along the axis
of the confinement cylinder. An electron column
(vortex) is injected off-axis with variable position
and density (vorticity). When the wire bias is
negative, the applied shear opposes the rotational
velocity of the vortex. If this shear exceeds a
critical value, the vortex develops filamentary arms
which wrap around the wire and eventually disperse the
vortex. The critical shear value depends linearly on
the electron density, as expected from theory. When
the applied shear velocity is reversed (by applying a
positive wire bias), the vortex is not dispersed even
for our highest values of shear. Rather, the vortex
orbits around the wire for as long as we can observe it
(more than 1000 orbits). For large times, however, the
azimuthal position of these shear-stable vortices is
chaotic (i.e. fluctuates from shot to shot) indicating
the presence of another dynamical instability.
*Supported by ONR N0O0014-89-J-1399.
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