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Abstract

Time evolved measurements of thermodynamic profiles have been obtained ina
variety of MST discharges (PPCD, F=-0.22, F=0, F=+0.02, F=+0.03), leading to the
first measurement of radially resolved, time evolving heat transport in the MST.
M=0 modes are absent in F=0 plasmas, and confinement is observed to improve, but
degradesrapidly as F is raised above zero. In al cases, the heat flux is predominantly
conductive over the majority of the plasma volume, though ive heat transport
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The Sawtooth Cyclein “ Standard” M ST Plasmas

E, estimated from |on Momentum Balance

becomes significant in the edge. The observed heat and particle fluxes cannot be
described by adiagonal transport matrix. However, including pressure gradient and
electric field cross-terms can account for the observed fluxes. Theradia electric field
is calculated from ion momentum compared to a
heavy-ion beam probe diagnostic.
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Summary

+ Measured electron X in the core of the MST isin good agreement with Rechester-
Rosenbluth type modeling (DEBS/RIO) of stochastic magnetic diffusion at the ion
thermal speed, suggesting that ambipolarity constrains the heat flow in the core.
Also, X(r) has evidence of astrong transport barrier at the edge.

« Theradial electric field is estimated from ion momentum balance to be ~+2.5
kV/m, which is in excellent agreement with measured E, from the MST HIBP.

* F>=0 plasmas are closer to Taylor minimum energy states, based on A profile
calculations. F=0 plasmas have higher confinement than Standard, but confinement
degrades rapidly as F is raised above 0.

+ PPCD plasmas continue to out-perform other operational modes of the MST: 1. is
more than double “ Standard’ plasmas, and X, is an order of magnitude lower.

Full-color reprints of this poster are available online:
http://sprott.physics.wisc.edu/biewer/A PS2001Poster.pdf
Or sign up below for ahardcopy:

13.10v2000 Shot 69

Motivation: To study the dynamicsof afully
diagnosed MST plasma over asantooth cycle.
Typical plasma parameters:
« “Standard” w/ full PPN
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Sawtooth period ~ 5.5 ms
Timeof interest: ~ 15 ms, i.e. ealy in the discharge:
but “flattop®
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Plzsma shots are ensembled for 2 reasons:

« Want an *average” measire o quantites i.e.
smooth ot the fluctuations

« Need ~400 shotsto get T (r.t)from Thomson sct.

Cormparison of theradial electric field calculated from theion momentum

Comparisonsto Other M ST Plasmas

F=0, “Non-reversed”
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shows good agreement.

Heat & Particle Flux; Conductivity & Diffusivit
Both heat and particle flux increase over the sawtooth crash. The dlectron
thermal conductivity

F>=0 Plasmas are Closer to Taylor Minimum

Anomaous ion heating at the crash is observed in * Siandard” plasas but notin
F=0.or F>0 plasmas. The mechanism for ai.h. isnot well understood, but we
obeer

F>0
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uPPCD Plasmas Offer the Best REP Performance

of
the plasma. I the mickradiusregion, the combination of larger crsheer and lower

relatively unchanged i the edge. Away from the santooth craeh, these values of

into 12 timeslices, every 0.5 ms.
% g « High time resolution Sgnals (eg. FIR) are
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Correlation of X with Magnetic Fluctuations
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MST, relievingthe 1
need for turbulent-

Alter the sawtooth craeh, heet
flow decreasesineerly asthe

of the core seemingly
independertly of the total
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‘Though the total magnetic fluctuation level
alone may not be sufficient to explain the
variation of X, over asantooth cycle, it
doesplay arole. If aR-R typescalingis
‘assumed along with the electron thermal
velocity, then we see arelatively linear
‘agreement between mezsured X, and
estimeted Y.
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