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A pulsed plasma accelerator CPU-30  with coaxial geometry of electrodes, energy storage capacity 70 uF, up to 30 kV operating voltage was  created for obtaining of powerful plasma flows. High power fluxes (up to 60 J/cm2, 14 μs), generated by accelerator, can used in different applications such as surface cleaning, spraying and modification. 
The performance of a PPA strongly depends on the geometry of its electrode system as well as on the mode of its operation. In this work investigate the “continuously filled” mode, then the working gas fills the space between to coaxial electrodes (diameter 9 and 3 cm, length 50 cm). That provides the ability to vary over a wide range of plasma  density. This mode enables to obtain of plasma flow with a given spatial forms that look interest for different technical and technological applications of plasma accelerators. The mainly plasma parameters are: maximum flow velocity 9,6 cm/μs, electron temperature ~ 10 eV, density of plasma ~1015 cm-3. 

The investigations are shown, that the plasma formation peculiarities and plasma parameters strongly depend on filling gas pressure before operation. So, when the pressure in the chamber below 10-1 Torr the distribution of current has diffused type and plasma has the maximum parameters specified above. At higher pressure current distributed predominantly in radial direction, but the plasma have significantly lower parameters. Studies using high voltage dividers and magnetic probes have shown that in accelerator there are HF fluctuations which have a significant influence on the process of acceleration. We investigated the role of inside electric fields on plasma formation process and it accelerating. 

 Numerical calculations show that the movement of particles between electrode space of plasma accelerator is depends of operating pressure or density of the plasma. At low density a condition of quasineutrality does not play a significant role, the movement of particles should be independent. Dynamics of particles in dense plasma is corresponding to the Hall’s field. The concentration above which should take into account this field is 1015-1016 cm-3.
Researched features of plasma formation  can be used to create high energy  ions sources, because accelerating ions electric field far more efficiently than magnetic. By selecting the required working pressure to make such device is possible. In addition, these effects can be used for electron-ion materials production technologies in materials with given properties.
