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Different SOLC Paths in Near and Far Zones
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SOLC Manifests as Sharp Temporal Spikes in Far Zone

bi-polar in time SOLC Density (A/deg) vs Time (ms) at Sensors (S. Gerhardt)
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Application of 3D field makes no obvious change in SOLC behaviors in time domain.
NSTX >PPPL
11/30/10 Takahashi NSTX Res. Rev. '10-BP 3

o
o




Out[20533]=

g

SOLC Strongly Non-Axisymmetric in Far Zone - 1

bi-polar in space SOLC Density (A/deg) vs Toroidal Angle (deg) at Multiple Times
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A strongly non-axisymmetric distribution fully develops in ~ 60 us for this ELM
with 3D field (n=3) applied.
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SOLC Strongly Non-Axisymmetric in Far Zone - 2

bi-polar in space SOLC Density (A/deg) vs Toroidal Angle (deg) at Multiple

ELMO0694 (w/o 3D Field)
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A strongly non-axisymmetric distribution fully develops in ~ 120 us for this ELM
without 3D field applied.
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SOLC Toroidal Harmonics in Far Zone

Time Variation of Normalized Toroidal Harmonic Amplitude (SVD)
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ELM0408 (with 3D Field)

n = 0 current density reaches 24.1 A/deg, or a
total integrated SOLC (poloidal current), 8.7 kA
(24.1 x 360), much greater, though for a very
short duration, than current (1.9 kA) in Near
SOLC Zone. (And this, just for Ring-3!)

n = 1 is a dominant non-axisymmetric harmonic
(1.4 times n = 0), with RMS amp reaching 8.6
kA (8.7 kA x 1.4/ Sqrt(2)). This is the harmonic
that peaks the earliest of all components
computed for this ELM (but not universally seen
feature).

ELMO0694 (w/o 3D Field)

n = 0 current density reaches 13.5 A/deg, or a
total integrated SOLC, 4.9 kA (13.5 x 360),
much greater, though for a very short duration,
than current (1.9 kA) in Near SOLC Zone.

n = 1 is a dominant non-axisymmetric

component (0.85 times n = 0), with RMS amp
reaching 2.9 kA (4.9 kA x 0.85 / Sqrt(2)).

3D Field On/Off Comparisons: Lack of
enhancement in n =3 toroidal harmonic is in
contrast to radial striations observed (Ahn, NF
50 045010(2010)) by thermal imaging with 3D
field (n = 3) that matched a homoclinic tangle
pattern.
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Rotating “Current-Carrying Patch” in Far SOLC Zone
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As a patch traverses over a succession of sensors, SOLC does not always maintain its temporal waveform, sometimes

becoming even bipolar. It is thus the extent of a patch that remains nearly invariant, not current distribution in it.
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ELMs Manifest in Far SOLC Zone

*ELLMs manifest as sharp remporal spikes in Far SOLC Zone, growing explosively on
a time scale of a few 10’s of us.

*SOLC spikes arise in space hitherto substantially devoid of current.
*SOLC is generally bipolar both in temporal and toroidal variations.

eInitial SOLC spikes occur before onset of ELM thermal collapse (verified in careful
timing measurements in DIII-D) (see EPS ‘05).

*A toroidally narrow “Current-Carrying Patch™ has been observed to rotate up to ~ 14 toroidal
revolutions in counter-Ip direction at up to several kHz.

*No obvious differences with 3D field on/off in Far SOLC Zone.

Thermo-electrically driven SOLC may flow (A) along “Double Open-Ended” field lines from a tile in a
divertor to another tile in another divertor, or (B) along “Single Open-Ended” field lines in Homoclinic Tangle
from plasma interior to a tile in a divertor.

It may be expected in (B) that (i) current be uni-polar, from the plasma to tile, (ii) very large due to a large Te
difference, and (ii1) exhibit spatial (toroidal) pattern (n = 3 here) of applied 3D field. These expectations have
not so far been met, but investigation is still continuing.
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