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LTX and diagnostics

Hmpurity Diagnostics
inboard AXUV
Lyman-a &
Bolometer Array

@ outboard AXUV
Lyman-a Array

@ limiter filterscopes:
Hea, Hy, C I LIl

center-stack
filterscopes: Hq,

O Il, visible
@ Vvisible survey
spectrometer:
lose-fitti hell OceanOptics
cos‘e itting shells TR HR4000E
designed to be heated === :
o LTX Achieved Parameters
and coated with lithium Major Radius | 40 cm | Plasma Current | 67 kA
Minor Radius | 26 cm | Central Density | ~8 x 10'8 m—3
Toroidal Field | 1.8 kG Duration | 20 ms
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Evidence of radiative collapse in pre-Li discharges

Plasma Current shot:1009031447
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p p Pl . ) Room-Temperature Shells
Lithium Campaign Hot Shells

Large reduction in RGA H>O peak after Li evaporation
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No radiative collapse with fresh, solid Li coatings

Plasma Current Comparison
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Hot Shells

Relatively clean spectra in middle of discharge

Fresh Li coating, Visible Spectra from center-stack, shot:1010141146
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Fresh Li coating reduced total visible & O Il emission

Visible Emission over run day
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Li coating increases C Ill emission!?

@ LTX has no
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Li coating increases C Ill emission!?
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Reason for increased C Ill emission
remains a mystery
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Hot shells increase Neutral Li Flux ~ 10x

6 Typical Plasma Currents for Cold/Hot shell cases
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Hot shells increase neutral Li flux more than H flux

Neutral Li Flux / Hydrogen Flux from Limiter
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@ relative insensitivity

of S/XB coefficients
allow an idea of
relative Li/Hydrogen
fluxes:
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@ neutral Li influx
increases more than
hydrogen recycling
rate for hot shells
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Conclusions

o fresh Li plasma-facing surfaces may contribute to improved
plasma performance by reducing impurity wall sources
(oxygen, metals?) lowering overall plasma impurity content

@ neutral Li flux into plasma is ~ 10x higher when operating
with hot shells, and substantially higher than the estimate
from the known Li evaporation rate

@ the reason for increased carbon emission following Li
conditioning remains unknown

E. M. Granstedt



i PRINCETON PLASMA

PHYSICS LABORATORY Conclusions

Future Work

@ install upgraded AXUV diode array to simultaneously
measure Lyman-a and P,,y, and determine effect of Li
conditioning on Py

@ bring XUV spectrometer on-line to measure impurity
emission from the core

@ add filterscope channels:

o measure multiple Li | lines to constrain Tg, ne near wall

o measure Li Il emission to quantify ionized Li influx

o measure C Il emission to better quantify carbon fluxes by
measuring emission that is more wall-localized

@ determine hydrogen recycling and impurity yields by using
edge modeling codes and Langmuir probe measurements
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