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Motivation for studying
“Impurity evolution versus VB drift direction”

* Impurity accumulation in plasmas with Li-
conditioning from LITER problematic

— Leads to fuel dilution, lack of n, control, high
Z ¢, high Pg,p, late H>L back-transitions

— No ELMs - impurities not flushed out
— C and metallic impurity sources increased?

» Desirable to reduce main-ion and impurity
density for NBl non-inductive sustainment

« By changing VB direction in C-Mod
— Observed “Improved L-mode” (I-Mode)
— I-mode has T, profiles like H-mode,
— |-mode has strongly reduced density

=» Can VB drift direction change particle
confinement in NSTX LITER plasmas, and
possibly for next year during LLD ops?

056103-10  McDemmott et al. Phys. Plasmas 16, 056103 (2009)
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FIG. 14. (Color online) Comparison of (a) edge electron temperature and (b)
electron density profiles between L-mode, /-mode, and H-mode plasmas.

The I-mode temperature profile approaches H-mode values, while the
I-mode density profile remains closer to L-mode levels.
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Generating long-pulse discharges with 1,

ulse

> (0.7s was
very challenging for both USN and LSN plasmas in rev-B-

« Early NBI heating/fueling modified to achieve early H-mode
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Particle/radiation evolution sensitive to ARz evolution
(shots shown purposely have no/few-small ELMs due to Li-conditioning)
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“Unfavorable” VB drift down (away from X-point) with LSN has several favorable properties
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Carbon Z; evolution sensitive to magnetic balance
during ramp-up (immediately following early H-mode)

VB drift down + USN VB drift down, USN -2 LSN VB drift down + LSN

Shots:
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similar for all 3 magnetic 4 R=1.23m (r/a=0.52)
bias configurations for :

e VB drift down + LSN:

— Reduces C influx and/or
confinement at top of
pedestal immediately—
after early H-mode

— Lowers C Z_4 thereafter
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VB drift down + LSN increases T, and lowers n,

ARggp <0 ARggp> 0
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T, Increased 20-25% Density reduced 20% Pressure similar,

slightly broader

» Global confinement as high or higher with “unfavorable” VB drift
* Results may be influenced by higher Li coverage on lower divertor
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VB drift down + LSN increases T, and lowers Z

ARc-p> 0
ARgep <0 SEP Absolute C impurity
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T, increased 20-25% Edge rotation reduced C Z reduced 15-20%

 Is reduction in edge rotation responsible for reduced MHD stability?
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Summary

* Long-pulse difficult to achieve with reversed TF

— Could be related to un-optimized EFC
— Or RFA/RWM stability difference with reversed TF?
— Is edge rotation modification systematic? (future work)

« Maintaining “unfavorable” bias during ramp-up:

ReC
ReC

Does Increase H-mode threshold, but favorably:

uces carbon Z_« with Li-coated walls from LITER
uces density, increases electron/ion temperatures

Glo

nal confinement unchanged (or slightly improved)

 Reversed TF useful for impurity reduction with Li?
— Future work — could try more negative AR¢gp IN ramp-up
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