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Generation of high-power charged particle beams in sources with plasma emitter is perspective for obtaining of high-density currents of a long duration at moderate accelerating voltages. 
Electron-optical characteristics of the beams generated in these systems depend mainly on the shape and configuration of plasma emitting surfaces in accelerating system. In turn, the shape of plasma boundaries depends in the complex way on electric and magnetic fields formed by surrounding electrodes and currents and on density and distribution function of plasma particles which are determined by the method of plasma creation. To minimize dependence on characteristics of plasma, for stabilization of a plasma emitting surface on a cathodic electrode, a metallic small-scale grids often are used, with the size of cells essentially smaller than the characteristic sizes of the diode. In this case also there is an opportunity to use the plasma formed during the beam transportation through a low-pressure gas as the anode. An acceleration of electrons occurs here in a spatial charge sheath between the emitting plasma, which surface is stabilized by a grid, and the beam generated plasma. This principle is assumed as the basis of electron beam generator "SOLO" developed at HCEI SB RAS.
To estimate electron-optical characteristics of the beam formed in "SOLO" diode, and to understand completely the factors influencing them, a numerical modeling of acceleration and transportation regions of the electron beam has been done. The transportation occurs in the anode plasma in a guiding magnetic field. The main spatial and angular characteristics of the beam were calculated. The results of modeling were in a good agreement with experiment. The essential influence of electron scattering on the spatial non-homogeneities of electric field near the grid on angular characteristics of the beam was noted. The determining influence of magnetic field value on transversal energy losses during the beam transportation is confirmed. 
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