Effects of impurity seeding in DIII-D radiating
mantle discharges
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Abstract. Impurity injection, with neon, argon, or krypton, has been used in
DIII-D to increase radiation in the mantle region, with confinement enhancements
above the ITERL-89P L-mode scaling relation in both diverted and limited dis-
charges. For discharges with an L-mode edge (both limited and diverted), impu-
rity injection produces a prompt increase in confinement (solid line) and a more
gradual increase in density. These changes occur at densities and radiated power
fractions significantly lower than observed in the TEXTOR tokamak device.
ELMing H-mode discharges with active pumping and high deuterium gas feed
(puff and pump) exhibit an increase in density with no decrease in energy
confinement after impurity injection, increasing to near the Greenwald density

limit following a spontaneous transition several hundred milliseconds after



impurity injection. The highest density phase of these discharges is usually
terminated after the onset of n=2 MHD activity, identified as an m/n = 3/2
neoclassical tearing mode. High performance discharges at lower density have
also been achieved, with a reduction the edge electron pressure and the edge
electron pressure gradient and longer ELM-free periods than in comparable
discharges without impurity seeding. A reduction in density fluctuations after
impurity injection in the mantle region has been measured by beam emission
spectroscopy (BES) in L-mode discharges. A reduction in ion temperature driven
(ITG) modes is calculated for these discharges, consistent with the observed BES
measurements and is the leading candidate to explain the observed confinement

improvements.



