PEDESTAL BIFURCATION AND RESONANT FIELD PENETRATION AT THE THRESHOLD OF
EDGE-LOCALIZED MODE SUPPRESSION IN THE DIII-D TOKAMAK

R. Nazikian, et al.

Pedestal Bifurcation and Resonant Field Penetration at the Threshold of

Edge-Localized Mode Suppression in the DIII-D Tokamak

R. Nazikian', C. Paz-Soldan?, J.D. Callen’, J.S. deGrassie®, D. Eldon®, T .E. Evans?, N.M. Ferraro?,
B.A. Grierson', R.J. Groebner?, S .R. Haskey*, C.C. Hegna®, ].D. King®, N.C. Logan', G R. McKee®,
R.A. Moyer®, M. Okabayashi', D.M. Orlov?, T.H. Osborne?, J-K. Park', T.L. Rhodes®, M.W. Shafer’,

P.B. Snyder?, W.M. Solomon', E.J. Strait’, M.R. Wade?

Iprinceton Plasma Physics Laboratory, PO Box 451, Princeton, NJ 08543-0451, USA
2General Atomics, PO Box 85608, San Diego, CA 92186-5608, USA
3Universily of California San Diego, 9500 Gilman Dr., La Jolla, CA 92093-0417, USA
4 Australian National University, Canberra, ACT, Australia
5University of Wisconsin-Madison, 1500 Engineering Dr., Madison, WI 53706, USA
SUniversity of California Los Angeles, Los Angeles, CA 90095, USA
70Oak Ridge National Laboratory, PO Box 2008, Oak Ridge, TN 37831, USA

Rapid bifurcations in the plasma response to slowly varying n=2 magnetic fields are observed
as the plasma transitions into and out of edge localized mode (ELM) suppression. The rapid
transition to ELM suppression is characterized by an increase in the toroidal rotation and a
reduction in the electron pressure gradient at the top of the pedestal which reduces the
perpendicular electron flow to near zero. These events occur simultaneously with an increase
in the inner wall magnetic response. These observations are consistent strong resonant field
penetration of n=2 fields at the onset of ELM suppression, based on extended MHD
simulations using measured plasma profiles. Spontaneous transitions into (and out of) ELM
suppression with a static applied n=2 field indicate competing mechanisms of screening and
penetration of resonant fields near threshold conditions. Magnetic measurements reveal
evidence for the unlocking and rotation of tearing-like structures as the plasma transitions out
of ELM suppression.
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