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Original publisher: Gaithersburg, Md. : U. S. Dept. of Energy, Office of Science, 2007 OCLC Number:
(0OCoLC)721322670 Subject: Stellarators -- Research. Excerpt: . . . To explore the potential advantages of
disruption avoidance and steady state operation in a more compact ( low aspect ratio ) advanced stellarator
employing the quasi-axisymmetric magnetic configuration, the NCSX experiment was approved by FESAC in
2001 as a PoP class device in the US fusion energy science program. This places it between smaller Concept
Exploration experiments, such as HSX at the University of Wisconsin-Madison, and larger Performance
Extension class experiments, such as the DIII-D National Tokamak Facility in the US, the LHD stellarator in
Japan, the W7-X stellarator under construction in Europe and the even larger burning-plasma class
experiment, ITER. There are two other PoP class experiments in the US fusion program: the NSTX experiment at
PPPL, exploring the compact torus magnetic configuration, and the MST experiment at the University of
Wisconsin-Madison, exploring the reversed field pinch magnetic configuration. The characteristic of a PoP class
experiment is that it has the size, magnetic field, and plasma heating systems to allow study of key physics
behaviour of the magnetic configuration concept with collisionless ions and electrons for many energy
confinement times. With these parameters, the PoP class experiment is minimally sized to provide credible
integrated confinement and stability results that scale to the 10 keV fusion power plant regime of temperature
and collisionality, and hence prove the basic physics principles of the confinement configuration under study.
This normally requires temperatures of both ions and electrons at the keY level, 1 to 2 Tesla magnetic fields and
several MW of external heating input to the plasma for several tenths of a second....
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