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Abstract

Langmuir probeshavebeenusedto measureeslectrostatidluctuations
In the edgeplasmaof the University of WisconsinMadisonHelically
Symmetric eXperiment (HSX) stellarator The measuredfloating
potentialand transportprofiles display a complexdependencen line
averageddensity At densitiesbelow ~1.7 3 10'2 cnt3, transportis
measuredo be inward at the edge Above this density,the measured
transport is outward, with the direction change experimentally
explained by the direction change in measuredphase velocity.
Floatingpotentialprofilesindicatea changan radial electricfield from
positive to negativeabovethis densitythreshold Datahasalsobeen
acquiredwith a probe that has accessto the high field side of the
plasmaedgein aregionof goodcurvature Initial measurementwith
this probe(belowthethresholddensitystatedabove).
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Outline of this Poster

A Description of probes and measurement locations
A HSX plasma operation

A Density dependence of measured profiles and transps
A Comparison of low field side and high field side data

A Conclusions
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HSX Uniquely Allows ' Probe Access to:Regic
of Good:and Bad Curvature

A Fluctuation probes located:

(1) on the low field side (LFS)
near a box poyt

(2) on the high field side (HFS)
near a joint flange

0.4 ||||||| T T T T T T T T

\
~ r | \
N L ! /
‘o / . . .
i /,’ ; High field side
/ /
i y , ] probe
-02- - //
ERTT Eai | Low field side
N S| S probe
0.8 1.0 1.2 1.4 1.6
R (m)
R

5/
2003 APS Meeting, Albuquerque, New Mexico N



Probes Used

A Four tungsten probe tips (3.2 nin®.74 mm separated poloidally by 3.2 mm

A Fourth tip recessed radially 6.4 mm.

A Three of four probe tips are roughly aligned on a vacuum flux surface.
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Estimation of Particle iTransport

A Particle flux from electrostatic fluctuations is estimated via
G(t) = &'V, () 8= &’ (HE (1) B,
where  E,=-BVy,, = (Vi1 Vy)/d

n= Isa{ (O-6eAprobeCs)
A Alternatively (Powers, Nucl. Fusion 14 (1974) 769)

G(f) = Re[N"(HE4(N}B = [Pgq(f)| cospgq(f)]/B
A -or-

G(1) = Kq(1) G (NINMIIF (1] sin@(1)) /B

A T, fluctuations have been neglected.
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HSX Plasma

HSX |B| spectrum is quabkkelically symmetric (n=4, m=1), resulting in a predicted

reduction of neoclassical transport.

Anomalous transport is expected to dominate.

A n=4, m=0 mirror field can be added to break the symmetry.

Typical line averaged density betweef 3017 2.53 102 cms.
Stored energies ~20 J for QHS and Mirror configurations (50 kW of 28 GHz ECH).

Typical discharge parameters

Stored Energy

Edge parameters

T.,~40eV
B ~045T
r-~1.5mm

1 1
083 0.84

time (s)

1 1
0.81 0.82
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Raw Probe Data Displays L.arge: Fluctuatio
Amplitudes:and Fast/Time Scales
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MeanF ;.. & GProfiles Display
Complex Dependence on Density
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