Electron Temperature and Thermal Conductivity Profile
Measurements in the MST Reversed-Field Pinch
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An upgrade is underway to improve the
resolution of the MST Thomson System

The current 5
wavelength channel
MicroChannel Plate
(MCP) detector will be
replaced by an 11
channel Large Area
Avalanch Photodiode
Detector (LA APD)
array. This will
effectively double the
wavelength range
covered, and allow us
to measure Thomson
scattered photons on
both sides of the ruby
line, yielding a
rudimentary
estimation of the
local current density.
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Simulated Improvement
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What is Pulsed Poloidal

Current Drive?

Toroidal Gap Voltage (V) Reversal Parameter, F
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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 be due to a
poloidally driven edge
current.

PPCD is observed to improve
machine performance. Itis
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.



PPCD Increases Energy Confinement Time for
Electrons to ~3 ms (w/est. ohmic power)

Ip~375 kA
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PPCD Leads to Lower Electron Thermal

Conductivity
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Xe is reduced by a
factor of 50 in the
core and by a factor
of 5 at the edge.

Better Xe at the edge
leads to an energy
transport barrier for
electrons.
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MSTFIT is a fully toroidal
equilibrium code.
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PPCD Increases Energy Confinement Time for
Electrons to ~4 ms (w/est. ohmic power)

Ip~200 KA
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