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In the l =3/m=9 Uragan-3M (U-3M) torsatron with an RF produced and heated plasma ((≲(ci), a two-temperature ion distribution is formed with a minor group of suprathermal ions. With this, both electrons and ions execute the neoclassic transport in the regime where the passing particles are collisionless within the field line length. Such regimes, in particular, the 1/v regime, where the confinement is seriously affected by the B((B drift of helically trapped particles, are typical for large stellarator-type devices including heliotron/torsatron. Realization of the long mean free path regime in a helical device of a relatively small size, such as U-3M, accounting for its open helical divertor, offers new opportunities for investigation of fast particle loss in helical systems. The more so, that transition to an improved confinement regime (hereafter, transition) can be realized in U-3M, and hence a comparison can be made of particle loss at different phases of the transition. Recently, the transition has been shown to be caused by ITB formation near the ( = 1/4 rational magnetic surface. Later on, the formation of ITB has been observed to be accompanied also by ETB formation. In the work reported, conclusions on fast ion loss and its mechanisms are drawn from comparison of time changes that are experienced in the transition by (i) fast ion content in the confinement volume; (ii) potential and radial electric field Er in the edge plasma; (iii) edge density/electric field fluctuations and fluctuation-induced radial particle transport; (iv) diverted plasma flow (DPF) components in spacings between the helical coils on the ion B((B drift side; (v) energy of ions otflowing to the DPF. The ETB is shown to be driven by a hard Er bifurcation resulting in Er becoming negative (up to ~ -100 V/cm) at the boundary and an Er shear arising in the transient layer between the Er > 0 and Er < 0 regions. This causes suppression of the edge turbulence and turbulence-induced anomalous transport. The changes in plasma parameters pass over two phases relative to the moment of bifurcation. At the pre-bifurcation phase (phase I), a rise of fast ion content in the confinement volume, on the one hand, and a fall of  DPF and of fast ion component in the DPF on the ion B((B drift side, on the other hand, are observed. This is an evidence of a fast ion loss reduction and is presumably caused by improvement of their confinement due to formation of a region with positive potential and Er > 0 (“electron root”) at the periphery. After the bifurcation (phase II), the fast ion content in the confinement volume decreases, while both DPF and fast ion component in the DPF on the ion B((B drift side increase, thus indicating a rise of fast ion loss. This may be connected with formation of the Er < 0 layer near the boundary due to the bifurcation. Presumably, the bifurcation is caused by the ion orbit loss. 
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