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In the present research are combined efforts of leading world scientific centers for research of new technologies in space plasma thrusters field. Plasma accelerators with the closed drift of electrons find more and more wide application onboard the up-to-date space vehicles. Now these drives are used for the solution of parameters stabilization for orbit and orientation of space vehicles in various orbits. In perspective programs these drives are considered as the cores for solution of essentially new problems.

Plasma devices efficiency working on equilibrium plasma determine by transport of mass, charge and energy due to concentration gradient, temperature, electrical and magnetic fields according to Fick, Fure and Ohms generalized laws. However many important application in space use strongly nonequilibrium plasma. Thus transport of particles, impulse and energy has abnormal character which essentially differs from “normal” or “gradient” transport. This transport is determine by plasma rarefaction, occurrence of line magnetic reconnections, change of discharge topology and by occurrence of abnormal turbulent transport.

Experimental data which got in Department of Aeronautics and Astronautics of Massachusetts Institute of Technology confirm feasibility of the mini-helicon thruster for the EP applications [1]. The most important results from the mini-helicon thruster can be summarized as follows:

· The design is compact, requires a single magnet with small cross-section;

· No detectable wall erosion was observed (there are no plasma-facing electrodes);

· Continuous operation at high power density up to 4MW /m2;

· Stable discharge with different propellants - atomic, diatomic, mixtures, and air [2];

· The plasma plume is well-collimated with beam emittance;

· Non-optimized thrust efficiency ηT≈20% was achieved for Ar, and ηT≈18% for N2 [3].
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