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EX/S2-2 . The Resistive Wall Mode and Feedback Control Physics Design in NSTX

S. A. Sabbagh, Columbia University, New York, USA
Contact: sabbagh~ppplkgov

Abstract: The National Spherical Torus Experiment has been designed to investigate the physics of ST
global mode stabilization. NSTX has R = 0.86mr, a < 0. 7mr, B0 < 0.45 T, and I1, < 1.5 MA. Maximum
toroidal and normalized beta have exceeded 31% and 5.5, respectively, with normalized beta reaching 7.4
ii. Sudden beta collapses have been correlated to violation of the n = 1 ideal M111D beta limit using time-
evolving EFIT reconstructions of experimental discharges. The resistive wall mode (RWM) was observed
in experiments maximizing plasma coupling to the stabilizing conducting plates. A large rotation damping
rate of -300 kz/s was observed in RWMX discharges in contrast to -75 kz/s for plasmas exhibiting n
= 2 and 3 rotating modes. The computed RWM perturbed field structure from experimental equilibria
was input to the VALEN code and the computed n = 1 mode growth time of 4.6 mns agrees well with
the experimental value of 5 ins. Increased beta improves wall coupling, and passive stabilization of an
equilibrium with normalized beta of 5.2 and pressure peaking factor of 2.2 yields a growth time of 23.5
mns. This plasma would be completely stabilized by a proposed global instability feedback system
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EX/S2-3 MilD)-Mode Locking by Controlled Halo-Current in T-10 Tokamak

N. V. Ivanov, RRC Kurchatov Institute, Moscow, Russia
Contact: ivnickg'nfi.kiae. ru

Abstract: The experiment on a non-disruptive halo-current influence on the m=2 mode rotation at the
steady-state stage of tokamak discharge is presented. The halo current in the (Rail Limiter - Plasma -

Vacuum Chamber - External Circuit - Rail Limiter) loop was used. The switching on of an EMF source in
the external circuit resulted in locking of the mn=2 magnetic islands by the halo current of 400 A amplitude.
This effect can be attributed to a coupling between the halo-current magnetic field and the m=2/n=1 mode.
A set of magnetic probes was used to measure the halo-current space structure in plasma. The dimensions
of the halo-current path in plasma along the magnetic field were much shorter in poloidal and toroidal
directions than the corresponding wavelengths for m=2/n=1 mode. The experiment was simulated in
the assumption that the tearing mode is affected by halo-current helical component with the same space
structure. The equation for disturbed poloidal flux in presence of external helical surface current was used
for the analysis. In calculations for T-10 conditions the halo-current affected the mode rotation frequency,

like it was observed in the experiment. 1 1 111 111 1111111

XA02031 03
EX/S2-4 . Disruption Mitigation Using High-Pressure Noble Gas Injection on DIII-D

D. G. Whvte, University of California, San Diego, La Jolla, USA
Contact: whyte~fusion.gat. corn

Abstract: High-pressure gas jet injection of neon and argon is shown to be a simple and robust method to
mitigate the deleterious effects of disruptions on the DIII-D tokamak. The gas jet penetrates to the central
plasma at its sonic velocity. The deposited species dissipates -100% of the plasma thermal energy by
radiation and substantially reduces mechanical stresses on the vessel caused by poloidal halo currents. The
gas jet species charge distribution can include > 50% fraction neutral species which inhibits runaway elec-
trons. The favorable scaling of this technique to burning fusion plasmas is discussed. *Work supported by
U.S. Department of Energy under Grant No. DE-FG03-95ER54294 and Contracts DE-ACO5-000R22725,
DE-AC03-99ER54463, and W-7405-ENC-48.


