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» Extend OP-XP-13 (July 2000) to NBI discharges
» Conditioning surface physics

» Discussion on link to performance
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1.0 Owerview of the PFlanned Experiments

On TFTA, high-powered helum chmes dischanges wens aften used Bath 19 mprove wal
conditioning and as fiducials 16 assess wall conditioning. Bacause habium had & wory high
respchng coaiciont, the Senaiy rise jof & halium prelil discharge with no high curment gas
pull was a good indicador of the wall conditioning and was the most rapid means of
recarditicning the walls, Le. removing axcess dewterum. Histoncally, riwdy commisssoned
\croidsl devicas ussd Meliem dischanges az a moans of acoaeging high denaity ohmic
discharges (8. T-% FLT, TFTR]. Hore we wish 1o develop and use high cumont halium
dischargos as a means of improving HSTX wall conditions, adcassing high donslly, and
shedying chmic confinament.

Wa propoase o execuin hallum discharges &l 2 different plasma currends and assess
parcmmance nelatve io dewlorum dischanged. both pror sedorencn dischanges and ones
taken directty afer the hellum discharges.

An caanveiny of eocution & graen badow:

a) HeeGDE for a baw hours belooe the experiment. .

b} Haslurm prafill anly dischargeds if possible; symmadnic, inner-wall Breaed configuration
&) Hirllurn dansity scan at i, - 400 kA ot EHaront densities.

d} Habum density scan af |, - 700 kA ai dforent densities.

o) Deutensm comaanscn ghots ol bath values | and mid-rmnge dansiy vakie
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Extend OP-XP-13 to:

Well boronized, low Zeff machine
Density scan with He fuelled LSN D-NBI discharges
Consider sweeping strikepoint

Correlate conditioning with performance as much as
possible

Take advantage of full diagnostic suite to characterize
changes with conditioning - edge density, edge density
gradients, edge pressure, fueling efficiency, plasma
rotation, H-alpha/CII emission ....

Look for ‘control knobs’ on confinement time.
Include VB calibration

OP-XMP-11 “ NSTX calibration density scan”.

Discussion:



High performance shots
access depths into wall
untouched by He glow GDC.
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Plasma ions approaching the material surfaces are

accelerated by the sheath potential to an energy of
E~ 2T +3ZT,

where T is the plasma temperature

adjacent to the material and Z is the ion charge.

He** impacts at higher energy than D+
Consider adding neon also

Interaction Depth:
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Doyle et al.,

Figure 33. Depth profiles measured by secondary 1on
mass spectroscopy (SIME) of deuterium implanted at 530

and 1500 &V into carbon at room temperaturs at Auo-
ences of 10% D-m ™ (solid lines) and 10°" D-m = [dotted
curvee). For comparison, the low dose curves are scalad
up by a factor of 100. (Heproduced with permission from

Ref. [449].)



Complex non-linearly coupled plasma - wall system.

Microscopic-scale pe!‘SPective
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Discussion:

Results Review/Forum had many plots
presented of performance vs. plasma
parameters but...

- no plots of performance vs. wall
conditioning

Can we develop a metric of wall
conditions ?

What is best correlator to high
performance
(e.g. Ha/CII on TFTR)

Wall geometry is very different
on MAST. Is this significant ?

Input from 1SD group ?
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Figure 56. Deuterium (=) and carbon ([J) influx in
helium discharge cleaning pulses following a 1 MA chmic
disruption in TFTR. (Reproduced with permission from
Ref. [109].)
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Figure 2. Showing the dramatic 64 x increase in the
fusion triple product n.7eTi in TFTR with wall condi-

tioning,



