
What is Pulsed Poloidal Current Drive?
During a "normal" plasma
discharge a series of 5
voltage pulses are applied to
the MST shell to produce a
magnetic field which is in the
opposite sense to the
established toroidal
magnetic field, forcing flux
out of the MST.  This opposing
B is thought to cause a
poloidally driven edge
current.

PPCD is observed to improve
machine performance.  It is
believed that magnetic
modes in the MST derive
their free energy from the
gradient in the current
profile, which is steepest at
the edge.  By inductively
driving current in the edge,
PPCD could reduce the
gradient and remove free
energy from the magnetic
modes, resulting in
decreased magnetic
fluctuations and hence
improved particle and energy
confinement.
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F=Bt(a)/<Bt>
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error bars indicate radial range of
 scattering volume on each view

MST Thomson Scattering Diagnostic

Thomson Scattering Views
   view        r/a          φ        
     1      0.627   -18.46
     2      0.455   -16.93
     3      0.283   -13.53
     4      0.115        0
     5      0.080   123.91
     6      0.244   147.06
     7      0.415   151.39
     8      0.587   153.19
     9      0.882     22.28
    10      0.769     31.41
    11      0.681     43.26
    12      0.630     57.76
    13      0.625     73.61
    14      0.666     88.59
    15      0.746   101.10
    16      0.854   110.82
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ruby laser TS system:  
ensembling of shots (over 
multiple days) is necessary 
to construct spacial profiles 
AND time evolution.
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Hα and Electron Density Profile Measurements MSTon

The 11 Chord Far Infrared(FIR) Laser
Interferometer provides electron density

measurements with 4 µ s time resolution.

The 9 Chord H  Array along with the data
obtained from the FIR interferometer allow

measurements of the neutral Hydrogen density.
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Far Infrared Interferometer Diagnostic



MSTFIT is a fully toroidal, 2D equilbrium reconstruction code



Measured Profiles
Ip~200 kA
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Lanier

Thomson Scattering
measurements are
assembled over multiple
days and are susceptible
to changes in machine
conditions.

The assumptions that
Ti=1/4 Te for PPCD and
Ti=1/2 Te for Standard
discharges are supported
by measurements from
majority and minority
impurity diagnostics.

FIR Interferomety
measured density profiles
are Abel inverted using
MSTFIT, a fully toroidal
equilibrium reconstruction
code.

First 6 point electron
temperature profiles
measured on the MST.


