Overview of the QPS Project
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Abstract. QPS is a very-low-aspect-ratio quasi-poloidally-symmetric stellarator with <R> =

0.95-1 m,<a>=0.3-04 m, <B,;>=1T for a 1.5-s pulse, and P =2-4 MW. This paper

axis heating

describes the physics properties and the engineering design of the QPS experiment.

I. MAGNETIC CONFIGURATION AND FLEXIBILITY

A quasi-poloidal stellarator with very low plasma aspect ratio (<R>/<a> ~ 2.7, 1/2-1/4 that of
existing stellarators) is a new stellarator magnetic configuration that could ultimately lead to
a high-beta, disruption-free, compact stellarator reactor. The Quasi-Poloidal Stellarator
(QPS) [1] is being developed to test key features of this approach: robustness of the MHD
equilibrium, reduced neoclassical and anomalous transport, and stability limits at () up to
2.5%. The shape of the QPS flux surfaces shown in Fig. 1 varies from bean-shaped at the
high-field ends to D-shaped in the middle of the long sections. There is also a large helical

excursion of the magnetic axis. The dominant components in the magnetic field expansion

Fig. 1. Top (left) and side (above) views of
the QPS plasma and the modular coils used
to create it. The colors indicate contours of
constant |B\(T) on the last closed surface.




