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The Uragan-3M torsatron is distinguished by the following features:

- the whole magnetic system is enclosed into a vacuum chamber, its volume being more than two orders of magnitude as large as the confinement volume;

- an open natural helical divertor is realized;
- continuous working gas (hydrogen) inlet into the vacuum chamber;
- RF production and heating of a plasma with the density 
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~(1-6)(10-12 cm-3 in the multimode Alfven resonance regime ((=0,8(сi) with the use of an unshielded frame-like antenna.

In this work RF discharge characteristics are studied that are of interest from the view points of plasma confinement physics and utilization of such a discharge for subsequent production and heating of a more dense plasma.

1. Time behavior of the mean plasma density at the stage of plasma production, during the RF pulse and after its termination has been studied depending on the RF power irradiated by the antenna. A distinct time correlation between the mean density and radiation temperature has been revealed.

2. The two-temperature ion energy distribution with a suprathermal tail has been considered. The relative content of the hotter and suprathermal ions (“fast ions”, FI) increases with RF power. The FI content versus plasma density dependence is of a resonance character. A short-time enhanced FI outflow to the divertor is observed at the resonance density value, its amplitude growing with RF power and undergoing a resonance dependence on the magnetic field.

3. It has been shown that two states of the discharge with an H-like confinement mode can be realized at a low density, 
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~1012 cm-3, (after discharge ignition, at the stage of density rise, and during the density decay) separated by an L-like mode. A reduced edge turbulent transport is observed at the H-like mode states, that results from the enhanced edge Er shear. The time variations of the Er shear correlate with FI loss.

The results having been presented are caused by distinguished features of plasma production and heating in U-3M and will be used when developing RF methods of plasma production and heating in the Uragan-2M torsatron.

This work was carried out after the STCU Project No. 4216.
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