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ECR PLASMA SOURCE FOR ICR SEPARATION OF ISOTOPES.

A.P. Babichev, N.M. Gorshunov, D.A. Dolgolenko, A.I. Karchevsky, V.S. Lazko, Yu.A. Muromkin, V.G. Pashkovsky, A.T. Peshkov, G.E. Zotin

Molecular Physics Institute, RRC Kurchatov Institute, Moscow, Russia.

Experiments were made on SOURCE installation on obtaining of flows of metal plasma along the strong (up to 3 Tesla) magnetic field for the purpose of testing of construction of the plasma source for isotope separation by ICR method. A plasma flow was created by ionization of neutrals in microwave discharge (37.5 GHz) in conditions of electron cyclotron resonance (ECR). The resonance surface is situated in the area of flaring magnetic field (B » 1.34 Tesla). Microwave radiation to the discharge zone was put under a small angle from the side of the strong magnetic field. The plasma flow created in these conditions passed through the magnetic mirror (Bmax = 3.0 Tesla) and registered on the opposite side of the installation in the field of 0.85 Tesla. For plasma diagnostics an electrostatic energy analyzer and double electric probe were used. For measurements of neutral component density local deposition probes were used, an also optical diagnostics was used. 

In preliminary experiments discharge was initiated in argon and xenon at pressure p = 3Ч10-5 ё5Ч10-4 Torr. At input microwave power Pw ~ 1 kW the plasma parameters were: ne ~ 1011 cm-3, Te = 5ё10 eV, longitudinal energy of ions Wк

SYMBOL 234 \f "Symbol" \s 12к~ 10 eV. A series of experiments was devoted to creation of zinc and lead plasma flows. Vapors of these elements were obtained by thermal evaporation. At the level of microwave power Pw ~ 1 kW plasma parameters for both elements were ne ~1.5 1011 cm-3, Te = 10 eV, Wк

SYMBOL 234 \f "Symbol" \s 12к~ 10 eV. In the area of maximum magnetic field plasma density reached 1012 cm-3. Equivalent ionic current in the plasma flow was 0.5ё1.5 A.

For obtaining of neutral atoms in the discharge zone cathode sputtering of targets (Cu, Gd) also used at applying to them negative potential (0.5 - 1.5 kV). Sputtering was produced by xenon ions, obtained in microwave discharge (PXe ~ 10-4 Torr). In experiments with copper cathode the process of cathode sputtering was also made by lead ions. Density of copper vapors in the discharge zone was (3 ё 8)Ч1011 cm-3. Estimations were made of fraction of copper ions in Xe - Cu and Pb-Cu plasma and gadolinium ions in Xe-Gd plasma.
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