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MICROWAVE CONCEPT OF LARGE VOLUME PLASMA SOURCE

A.A. Litvak, S.V. Putvinski, V.E. Semenov*, A.G. Shalashov*, O.B. Smolyakova*, E.V. Suvorov*

Archimedes Technology Group Inc., San Diego, USA
*Institute of Applied Physics, RAS, Nizhny Novgorod, Russia

Large volume plasma sources among other applications may be used for atom separation over their mass numbers basing on the idea of magnetron effect. “Archimedes” facility designed for light and heavy fraction separation in the Hanford nuclear waste is based on the plasma source with axially symmetric magnetic configuration operating in gas-dynamic regime of plasma confinement. The separator may be treated as a steady-state plasma discharge with “working matter” injected into the installation in the gaseous phase and escaping from it along the magnetic field lines in the ionized state. 

In the present communication the main aspects of plasma production and the support of a steady-state plasma discharge using microwave radiation are discussed. The restrictions imposed to the microwave system are due to main fixed parameters of the operating regime: low magnetic field value (~1.5 kG), plasma density about 1013 cm-3, the electron temperature 2 eV and fixed gas composition in a steady-state phase. A number of scenarios which allow to reach the nominated steady-state operating regime beginning from the break-down of the neutral gas, following density ramp and establishing the required electron temperature are presented. It is shown that using the microwave radiation in the electron cyclotron frequency range may be rather profitable to provide the break-down conditions and the density ramp (up to 1012 cm-3) in the pre-ionization stage. Some alternative power source is needed to heat electron component at higher densities like designed whistler mode system or the alternative microwave power source with very high frequency (~100 GHz,  ~1 MW).

Authors

Litvak A.A., USA, San Diego, Archimedes Technology Group Inc.

Putvinski S.V., USA, San Diego, Archimedes Technology Group Inc.

Semenov V.E., Russia, Nizhny Novgorod,  IAPRAS, e-mail: sss@appl.sci-nnov.ru
Shalashov A.G., Russia, Nizhny Novgorod,  IAPRAS, e-mail: ags@appl.sci-nnov.ru
Smolyakova O.B., Russia, Nizhny Novgorod,  IAPRAS, e-mail: smol@appl.sci-nnov.ru
Suvorov E.V., Russia, Nizhny Novgorod,  IAPRAS, e-mail: suvo@appl.sci-nnov.ru
