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IC-1i Physics Considerations in the Design of NCSX

G.H. Neilson, Princeton Plasma Physics Laboratory, Princeton, NJ, USA
Contact: hneilsonfiapppl.gov

Abstract: The National Compact Stellarator Experiment (NCSX) is being designed to study the physics of
high-beta, quasi-axisymmetric (QA) stellarators. Its goals are to develop physics solutions for disruption
avoidance and steady-state operation in magnetic fusion systems, and to broaden understanding of 3D
plasma physics. The NCSX is a hybrid which uses both helical coils and plasma current to provide
rotational transform, 3 plasma shaping to stabilize limiting MAHD modes at high beta without the need
for a conducting wall or feedback, and quasi-symmetry (low effective helical ripple along the magnetic field)
to achieve transport-related properties as good as those of tokamaks. The NCSX design parameters (size,
magnetic field strength, heating power, and pulse length) and the geometry of the main components (coils
and vacuum vessel) are determined by physics considerations. These include: MHD stability at 4% beta
with bootstrap current, low helical ripple (0.1% on axis, 2.7% at the edge), good magnetic surfaces, access
to high beta states, control of impurities and neutral recycling, flexibility to vary the plasma's physics
properties, and access for diagnostics.
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S. Sinman, Middle East Technical University, Electrical and Electronics Engineering Department,
Ankara, Turkey
Contact: sinmanfimetu.edu. tr

Abstract: The aim of this study is to recognize the physical basis of the alternative self organization
mechanism occured STPC-EX machine. The conventional diagnostic tools are used in this study and for
photogaphic recording, open shutter integrated post-fogging method is prefered. The annular coaxial two
plasma current sheets one within other at the same direction are created and flowed on the surface of
floating conductive central rod. Consequently, spherical tokamak configurated by new creation mechanism
of Dual Axial Z-Pinch. (DAZP) yields fairly high beta of 0.4-0.6 at self created spherical tokamak plasma.
Sustainment time of DAZP is 5.6-6.3 mili second.
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IC/P-02 Overview of Magnetic Structure Induced by the TEXTOR-DED and the Related
Transport

S. S. Abdullaev, Institut fuer Plasmaphysik, Forschungszentrum Juelich GmbH, Juelich, Germany
Contact: s. abdullaev~fz-juelich. de

Abstract: The Dynamic Ergodic Divertor (ED), a new concept of the ergodic divertor, has been
presently installing for the TEXTOR tokamak. Beside the conventional ergodic divertor operation the
DELI also permits the operation with a rotating magnetic field which allows, in particular, to broaden the
heat deposition pattern on the divertor plates. Since its first proposal of the DED in 1996 the structure of
magnetic field, especially, the onset of ergodic zone of field lines and related transport in the DED-operation
has been extensively studied using different theoretical and numerical methods. New methods to study
the magnetic field, in particular, the field line mapping have been developed. The presentation gives the
overview of the studies on the structure of magnetic field in the DED, the formation of the ergodic and
laminar zones of field lines at the plasma edge. It also includes studies on the modelling efforts of the
transport of heat and particles in the ergodic and laminar zones.


