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Introduction

CDX-U operated with solid and liquid lithium limiters for several months

— Total inventory in the rail limiter > 30 cin
— Highest operating temperatyr@th plasma) 260C
— Lithium edge influx can be significant
» Lots of lithium emission at the limiter
» No effect on plasma currentg¢plasma resistivity)
» Plasma ingested only a few drops of ~ 2mm scale

Most lithium used during the TFTR experiments was during DOLLOP
operation

— Estimate 21 mg/sec for 8 sec (0.3%tatal) (D. Mansfield)

— No adverse effectélowever Dennis cautions that there were many
disruptions during the initial implementation of the Li pellet injector

T11-M operated extensively with their capillary lithium limiter without a
problem

Not so for DIII-D!
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TFTR: Lithium Introduced
onto Limiter by Injection of Pellets . <
Line Average Density

* L1 pellets introduced

L1 into the limiter. W \ B{=5.0-60T
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- ? | No Li in |
performance during & oo} \ Dama
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» “Background” level of 0.2} L
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* Extended Clean-up Campaign Necessary

* Li Accumulated by Pre-conditioning
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DOLLOP: Li Aerosol Controls Influxes and Increases

Performance - Nonperturbing and Controllable
”“ ““H 1 0Totall Elgctr_'on§ (192|)

D. Mansfield
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Z .« Profiles With and Without Li

D. Mansfield
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» Zeff data determined spectroscopically and displayed at t = 4.4 sec for

discharges with identical externally- controlled parameters.
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T-11M

S. Mirnov

Energy deposition on the
L1 limiter (top-left picture)
during a typical discharge
on T-11M (reported at the
ISFNT meeting, Madrid,
Spain, August, 2000)
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T-11M

S. Mirnov

Temporary behavior of the Li
radiation during the T-11M
discharge for different initial
temperatures of the CPS
limiter.
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T-11M

S. Mirnov

He discharges on T-11M with the
hot Li limiter demonstrate reduction
in the plasma density with the
number of discharges.

Explained by the gettering effect of
the Li coating of the side walls.

T-11M was oper ated
with thelithium
limiter at 500° C
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Reminder of typical CDX-U parameters

R, 34 cm K <1.6
a 22 cm B.(0) 2.2 kG
A=Rja 215 lp < 80 kA
56.om ads P <200 kW
fecimier - <20 msec
g L 100 eV
3 —— ] 6x10° m3
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Large lithium influx does not disrupt discharge
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Examples of MLM array data (Shots 1006001616 (boron
carbide limiter) and 1006001812 (lithium)
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Radiated power (comparison of 1006001616 (BCL) and
1006001812 (fresh lithium)
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Comparison between 1006001327 (boron carbide limiter) and
1006001900 (dirty lithium)
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Edge electron temperature and density profiles comparable
for plasmas with boron carbide and liquid lithium limiters
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>>Thin coatings removed with damp clo
>>Very little lithium seen on silicon sample analy

’ -7 .i}batlngswerelocallzed to theregion near th?all limiter
ed
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Toroidal tray limiter is now loaded with lithium

o
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Summary

+ Significant injection of lithium into TFTR (up to 170 mg; 0.34%quer
discharge) was extremely beneficial.

— This was a DOLLOP limit, not an operational (plasma) limit.
¢ T-11M ran with lithium limiters up to 509C.

— Saw significant gettering of helium at these temperatures, due to
high Li evaporation rate.

— No difficulty with the discharges.

¢ CDX-U did not observe a single plasma termination which could be
attributed to a lithium influx.

— Discharge was robust to ingestion of multiple 2mm scale droplets.
¢ Suggested course of action:

— Rerun the UCSD rail limiter experiments on CDX at high rail
temperatures, with better plasma control.
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