
1

Measurements of impurity and heat dynamics during noble gas jet-
initiated fast plasma shutdown for disruption mitigation in DIII-D

E.M. Hollmann1, T.C. Jernigan2, M. Groth3, D.G. Whyte4, D.S. Gray1, D.P. Brennan5,

N.H. Brooks, T.E. Evans, D.A. Humphreys, C.J. Lasnier3, R.A. Moyer1, A.G. McClean6,

P.B. Parks, V. Rozhansky7, D.L. Rudakov1, E.J. Strait, and W.P. West

General Atomics, P.O. Box 85608, San Diego, CA 92186-5608, USA
1University of California, San Diego, La Jolla, CA 92093-0417, USA
2Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge, TN 37831, USA
3Lawrence Livermore National Laboratory, Livermore, CA 94551, USA
4University of Wisconsin, Madison, WI 53706, USA
5Massachusetts Institute of Technology, Boston, MA 02139, USA
6University of Toronto Institute for Aerospace Studies, Toronto, M5S1A1, Canada
7St. Petersburg State Polytechnical University, St. Petersburg, 195251, Russia

Received (

Abstract. Impurity deposition and mixing during gas jet-initiated plasma shutdown is

studied using a rapid (~2ms), massive (~1022 particles) injection of neon or argon into

stationary DIII-D H-mode discharges. Fast-gated camera images indicate that the neutral

deposition remains fairly localized near the injection port and does not penetrate far into

the plasma pedestal. Nevertheless, fast bolometry indicates that high (50%-100%)

thermal quench radiated power fractions are achieved; this appears to be facilitated

through a combination of fast ion mixing and fast heat transport, both driven by large-

scale magnetohydrodynamic activity. These experiments suggest that massive gas

injection could be viable for disruption mitigation in future tokamaks even if core

penetration of jet neutrals is not achieved.


