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Recent experiments on the GDT device demonstrated that plasma could be stable, even when the external stabilizing expander areas are turned off, i.e., are configured to have low stabilizing curvature [1]. This happens with special settings of the limiter potential. The potential is chosen to reduce the average E(B drift, but the velocity shear remains essential in some areas. In this work we attempt to describe stability in this situation.

The plasma rotation is a frequent occurrence in magnetic traps, where it is known to have a two-fold influence on stability: the centrifugal force contributes to the driving force of the interchange instability, while the differential rotation is stabilizing.

Indeed, the stabilizing sign of the limiter potential is such that the average rotation speed decreases. However, this does not explain why stabilization occurs when the cold stationary plasma should be unstable. This might be attributed either to the FLR effects or to the differential rotation of plasma layers.

We have derived and studied an equation which describes the drift-alfven modes, i.e., the interchange modes with full description of the magnetic field perturbations, in presence of the unperturbed plasma flow. We took into account that the GDT plasma has two populations of ions: the “hot” ions (Ts~104eV) and the “cold” ions (Tt~100eV). Describing perturbations of the “cold” component we used the single-fluid MHD model. The “hot” component of the GDT plasma has a large characteristic gyroradius, which is properly taken into account following Timofeev[2]. 

The FLR effects are known to stabilize the short-wavelength, or even most interchange modes (m>1), provided the fraction of the hot component is high enough. The effect of the differential rotation becomes essential when the velocity shear, (r(=r(V(/r)( becomes of order (, where ( is the growth rate of instability.
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