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*Recent results from ALCATOR C-MOD [La Bombard, APS2000]

=n

Motivation

have indicated that strong recycling occurs at the main chamber
wall.

*DIII-D research [D. Whyte] has determined that the walls are a
large source of carbon.

*What is then the mechanism that brings plasma to the walls?

*Previous results in DIII-D [Moyer, 96] indicated that transport in
the far SOL was stronger than thought.
Profiles in the far SOL of various tokamaks [Boedo 98, Heller
99]feature flat profiles in the far SOL => diffusion?
Intermittency has been identified as a significant source of
transport in various devices

sTokamaks: Heller 99 (CASTOR), others

sLinear: Nielsen 96, Lehmer 96, Antar 2001
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Intermittency in DIII-D Apparent in Short Time Scale (1m%
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Thomson scattering I, Shows similar behavior
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Do Intermittent Structures Originate at the LCFS?
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Are they reduced/eliminated during H-mode?



Experimental Arrangement on DIII-D
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One Tool: Conditional Averaging
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«Conditional averaging tools allow
us to extract pulsed or intermittent
information from a signal

Reference S gnal;

eFeatures that are correlated can be

“WWNMWMW\MW brought out

w1 eUsed by Fillipas (TEXT), Nielsen,
;  Heller (CASTOR)




Search in L and H Mode Discharges

aaaa

nnnnn

E
|
|
f

PiMJ 05188

IIIII\IHIIIHH\IIIIHHIIIHHIIIIHHI!IIHHI

prad_tot 105158

LS nTHe



Edge/SOL Profiles L-H Comparison

L and H Mode
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Ne (x10718m-3)

Ne Bursts vs R in L and H-mode
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Skewness

Skewness and Event Count Su
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A Simple Interpretative Model: Sergei Krasheninnikov’s
pii-o X

e High density plasma structures
detach from the bulk plasma due
to turbulence effects resulting in
plasma stratification in the region
around separatrix.

wall

» These structures extended along
the magnetic field lines.

» Propagate to the outer wall due to
plasma 8- fB polarization and
associated E- g drift.

From Sergei’s APS’00 poster and 2001 PRA



M_Beversal of Bt results in reversed object polarization
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Shot#96346 reversed Bt
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Shot#96329 normal Bt
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The GradB drift polarization mechanism is supported!!
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What can we learn quantitatively from these measurements?
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Dt »6I'/Vr

V, can be calculated as E4 /B as
per Sergei’s model and simple
ExB force

Rprobe' Rsep (Cm) Dt (S) Ee (V/m) Vr(m/S) 6r(Cm)

LCFS 0.5 1.5" 10 4000 2000 3
5 2°10° 1500 750 1.5
Wall 10 1.5710° 500 250 0.37

The radial size of the objects can be calculated at ~2 cm at LCFS!
The bursts are slowing down, decaying and thinning as they move out
There about 10* of these per s!

Probes are essential instruments for these studies due to their
dense datasets and high bandwidth



Poloidal Velocity is significant in L and H Mode
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*V/, is lagging behind V;, by 1-1.5us
For the tip separation of 5.2mm: V, = 5.2e-
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Various Diagnostics Indicate Structures Exist
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BES Data Confirms Presence of Structures and Size
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Structures move poloidally at ~5km/s

at the LCFS

*The size near the LCFS is 2x2 cm
In agreement with probes!!
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Flux vs R, L and H-mode
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Te Bursts vs R, L and H-Mode
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Spikes >2.5 rms are ~ 50% of total ExB transport
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Relative FLux vs Event Size
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Not much difference between H and L modes



Intermittent ExB transport already accounted for _
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*However, the dynamics of these blobs is quite different
Instead of diffusing, they convect.



turbulent D

Broadband Turbulence Particle Flux L-H Mode
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P L Mode n, scan Comparison Discharges &>
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Te(eV)

Edge/SOL Profiles n, Scan
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Broadband Turbulence Particle Flux Ne Scan
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Dri-o

Skewness

Skewness Shows Trend with Density
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Ne (x10718m-3)
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Intermittent Flux Increases with Density
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Conclusions
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Intermittency exists in DIII-D in L and H-mode

*The structures are created near the LCFS
*They propagate poloidally in the ExB direction (faster than ExB?)

*In the framework of Krasheninnikov’s model:
*GradB polarization is responsible for radial motion
«So far evidence supports the mechanism
*Then a radial velocity can be calculated
oStructures shrink from 2 cm at the LCFS to 0.5 cm at the wall
Structures slow down as they move radially
Poloidally from 5 km/s to ~0.1-0.2 km/s
eRadially from 2 km/s to 0.2 km/s

*Other diagnostics show similar behavior (BES, D _alpha, etc)



This is NOT new. All the elements were available before 2000

DHi-o

Edge density profiles in DIII-D TEXTOR and PISCES can show
different decay lengths in near and far SOL with that in far SOL often
being much longer (Watkins et al J. Nucl. Mater. 1992, Boedo et al
RSI 1998)

Turbulent E” B transport is considerable in far SOL (Moyer et al J.
Nucl. Mater. 1997, Boedo, et al. 1999, 2000)

PDFs are usually positively skewed while those of V, are negatively

I sat

skewed or Gaussian (Bora, 92, Turney, Moyer et al APS’9, Carreras)

While I, near the separatrix has skewed PDF, PCI and BES show
Gaussian PDFs for the density fluctuations (Rost et al APS’00)

A. V. Filippas, et al (TEXT 95), A. H. Nielsen et al (96), Heller
(CASTOR 99) etc etc.
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Intermittency-Dominated Transport is NOT Always Present
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Significant Spikeness is NOT common in DIHI-D
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Statistical Moments Help Evaluate Intermittency
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