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EXPERIMENTAL MODELING OF GAS DIVERTOR PROCESSES IN LINEAR PLASMA FACILITY
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Gas divertor with high SOL energy redistribution capability is one of a most acute issues in the development of next generation tokamak-reactor. Experimental investigations of physical processes in plasma-gas interaction are of prime importance for the gas divertor study. Plasma stream interaction with neutral gas in divertor relevant conditions has been studied in the LENTA linear device (Nuclear Fusion Institute RRC «Kurchatov institute»). Experiments were performed with helium plasma stream flowing out to the zone with high neutral helium pressure (gas target). A receiving target plate was placed at the end of this zone as a divertor plate imitator. Neutral pressure in the gas target was varied from 1 up to 75 mTorr. Plasma stream parameters were the following: electron temperature T=0.3(10 eV, plasma density N=0.2(2.5(1013 cm-3. Langmuir probe diagnostics was applied to estimate local plasma characteristics in the stream. A significant decrease in electron temperature from 5 eV down to 0.5 eV was detected near the receiving plate while plasmas interacted with neutral gas. The decrease was accompanied with dramatic changes in optical spectra which gave an evidence of intensive volume recombination processes in the gas target. The conditions with extremely high plasma pressure NT dissipation along the magnetic field lines (130 fold in maximum) were attained experimentally and plasma detachment was observed with both probe and calorimetric techniques. Highly excited neutral helium atoms with a principal quantum number n up to 21 were detected at high neutral pressures in the gas target. An absorption of plasma microwave emission was experimentally observed at these pressures. Mach probe measurements of plasma flow velocity showed that the flow was subsonic at low pressures then plasma decelerated with neutral pressure increase and finally stopped at high neutral pressures of 65(75 mTorr.
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