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The Columbia Non-neutral Torus (CNT) started operation in November 2004.  This
ultra-low aspect ratio stellarator was designed to study the equilibrium, stability, and confinement
of non-neutral plasmas confined on magnetic surfaces.  CNT features a unique and simple coil
set consisting of two pairs of planar circular coils, a configuration that is simpler than that of any
other stellarator or tokamak.

A detailed field line mapping of CNT has been performed and an aspect ratio of <1.9
has been confirmed.  The first electron plasma experiments are presently being carried out.  A
first generation four segment tungsten electron emitter has been inserted into the confinement
region to make and diagnose pure electron plasmas.  The presence of at least 1011 electrons in
the confining region with a confinement time of 10 milliseconds has been measured, thus
confirming that an equilibrium exists.  The emission rate of electrons and the potential profile
have been measured for a range of magnetic field strengths, neutral pressures and radial
positions of the emitter segments.  As expected, confinement improves with increased magnetic
field and decreases with neutral pressure.  At higher neutral pressure, confinement time is seen
to degrade linearly in time during the life of the plasma.  The rate of this degradation increases
with neutral pressure.  We hypothesize that this is due to ion contamination.  When electrons are
emitted close to the magnetic axis, a hyperbolic-like radial potential profile results.  When
emitted closer to the edge of the plasma a hollow radial potential profile results although there is
some electron transport towards the axis.  As expected, electrons emitted closer to the magnetic
axis have a longer confinement time than those emitted closer to the edge.  Detailed results of
these experiments will be presented.

The next set of experiments (currently underway) will investigate the perturbative effects
of insulated rods, like those of the electron emitter and the internal diagnostics, in the plasma.
Once these are completed, a new probe array consisting of four emissive probes and eight
Langmuir probes will be used to measure the potential, density, and temperature profiles of the
electron plasmas. The degree of ion contamination will be determined by measuring the ion
saturation current, if any, on the Langmuir probes. These measurements will allow for the
optimization of pure electron plasmas for small Debye length.  The results and progress on
these experiments will be presented.   

Another probe array consisting of emissive probes is currently being constructed and
will be mounted on a rotatable arm.  This will allow the measurement of the potential on a large
section of a single toroidal cross-section.  A second generation electron emitter, consisting of
eight separate segments, is also being constructed.  Also under construction is a set of copper
meshes which will be used to surround the confining region.  Theory predicts that the presence
of a conforming electrostatic boundary will improve confinement.  These meshes will also be
used as a set of capacitive diagnostics and, when biased, as a means of pushing on the plasma.
Progress on these construction projects will be presented.


