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The flute stability in open magnetic traps is important for their future development and usage. It is because the growth rate of the instability is large and comparable with the ion oscillation time between magnetic mirrors. Several efficient methods are developed to stabilize the flute modes. One of them is based on the finite larmor radius effect [1]. It allows stabilization of flute modes with azimuthal wave numbers m greater than one, but the mode with m=1 stays unstable. Stability of all flute modes can be reached by manipulating the curvature of the magnetic field averaged with the plasma pressure [2]. Many papers of different authors consider the influence of differential plasma flows on the flute instability (see review [3] and its references). As shown in [3], equation for the small-scale flute instability has no bounded exponential solutions in plasmas with such flows, and thus such systems appear to be linearly stable.

The present work deals with the influence of the differential plasma flow on the evolution of small-scale ballistic-type flute modes (which are changing their form with time due to phase-mixing, and thus are not exponentially growing in time.) It is shown that such modes exist and are unstable, while a differential flow modifies their radial structure, i.e., their radial wave length decreases, but the threshold of instability stays unchanged.
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