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Multimirror approach to plasma confinement for fusion is studied at GOL-3 facility (Novosibirsk, Russia). The plasma of 1020÷1022 m-3 density is confined in a 12-meter-long solenoid, which produces axially periodical (corrugated) magnetic field. In the basic operation regime the solenoid consists of 55 magnetic cells with Bmax/Bmin= 4.8/3.2 T (mirror ratio R = 1.5). The plasma is heated by a high power relativistic electron beam up to 1-2 keV at ~1021 m-3 density. Energy confinement time is ~1 ms.

Several effects identified in previous experiments at the GOL-3 facility essentially improve plasma confinement at the multimirror trap [1]. Current GOL-3 parameters demonstrate good prospects of a multimirror trap as the alternative plasma confinement system for fusion. Presence of heavy impurities in fusion facilities usually leads to growth of radiating losses, though in a case multimirror trap their regulated puffing can lead to improvement of plasma confinement. Earlier experiments carried out at the GOL-3 facility indicate that the area of the best confinement lies at lower density of plasma than the theory, considering only Coulomb collisions, predicted. Good confinement observed in the GOL-3 experiment indicates that the effective collision frequency in the plasma exceeds the classical value by a factor of few tens. This discrepancy can be explained either by increase of collision frequency because of turbulence, or by influence of impurity ions. Therefore for a correct comparison of experimental results with the theory it is necessary to know a value of effective charge of ion in the GOL-3 plasma.

The presented work is devoted to diagnostics of heavy impurities in plasma of this facility. The main purpose is quantitative measurement of density, degree of ionization of the main heavy impurities in plasma and their contribution to an effective charge of plasma at the GOL-3 facility. Density of interested elements was measured by optical spectroscopy and mass-spectroscopy of residual vacuum. A number of spectroscopic diagnostics has been developed for this purpose. Experimental data was compared with results of numerical calculations of impurities dynamics. As a result it is revealed that the contribution of heavy impurities to effective charge of plasma does not exceed 20%, thus presence of impurities in plasma of the GOL-3 facility does not influence essentially on plasma confinement at the multimirror trap.
The work is partially supported Russian Ministry of Education grant RNP 2.1.1/3983; Federal Program “Scientific and educational staff of innovative Russia”, RSSF; FASIE; CRDF grant Y4-P-08-09.

References
[1]. A. Burdakov et al, Plasma heating and confinement in GOL-3 Multimirror trap//Transactions of Fusion Science and Technology, v.51, N2T, p.106, 2007.

1

