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High current plasma accelerators generating both powerful and dense plasma streams are able to be used for technological applications related with modification and alloying of surface layers by plasma processing, and also for fusion studies relevant to thermonuclear reactors like ITER and DEMO. Particularly, fusion problem demands certain investigations of topics such as plasma injection into magnetic traps, giant Edge Localized Modes (ELMs), plasma-surface interactions taking place on the divertor plates during current disruption conditions.
For instance, simulation of ELMs requires long duration of thermal shocks for plasma facing materials. Therefore, quasi-stationary plasma accelerators (QSPA) are especially attractive facilities for such studies due to sufficient duration of generated powerful plasma flow, which is kept during hundreds and thousands plasma flight times in the acceleration channel [1]. 

As far as the energy density of plasma flow is proportional to the velocity of plasma flow in the third degree, it is extremely important to design plasma accelerators, which could produce plasma flows with characteristics relevant to ones expected in ITER.


Performed experimental investigations have shown that parameters of plasma streams generated by QSPA are strongly influenced by geometry of accelerating channel, initial and boundary conditions in high current plasma discharge [2-4]. As a result, it has become especially important to develop optimized approach to design of accelerating channel for achieving supersonic MHD flows of magnetized plasma.

This thesis presents the analysis of characteristics of the plasma flows, generated by quasi-stationary plasma accelerators (QSPA). Particularly, the stationary plasma flow in a narrow axial-symmetric channel across the azimuthal magnetic field is considered in the frame of one-fluid MHD model in pure acceleration mode, when magnetic energy transforms only into kinetic energy. Formula for the acceleration channel width is obtained, afterwards with chosen initial conditions corresponding profiles of the acceleration channel in QSPA are evaluated. 

On the base of applied model of the plasma flow in QSPA, influence of geometric parameters of acceleration channel (critical cross-section, input cross-section, etc.) on the acceleration process in QSPA is investigated. In the long run, qualitative approximation of considering model permits to develop only recommendations for optimal geometry of QSPA aiming at an increase of the acceleration coefficient.
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