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Most recent development of spacecraft equipment suggests the use of electrically powered propulsion systems and Hall thrusters [1] among them. One of the problems in developing the model of HT plasma phenomena is description of electron transport towards anode. To explain this effect the hypothesis of base kinetic instabilities and plasma turbulence appearance is presented in this work. Analytical description of these effects is conducted in QLT, MHD and Hamiltonian formalism [2]. Numerical experiment is to become verification of this hypothesis. 

Fully kinetic model combined with Maxwell equations for self-consistent EM fields is used for plasma processes in HT description.
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Fig. 1 Base equations‘and model domain in question




3D box (Fig. 1) as a sector of HT working channel is chosen as a computational model domain. Top and bottom planes of the box represent free surface of a conductor (metal). Periodical boundary conditions are used on front and rear sides of the domain. Right side of domain has electron source (cathode) and is open for particle emission from the box. Left border represents the source of working gas and anode.

Equilibrium state is chosen as initial condition for plasma. Thermal to electron velocities ratio is about VTe/Vi ~ 102, ratio of Langmuir frequencies of electrons and ions is of the same order. On corresponding times one can expect appearance of instabilities and turbulence. 

Fully kinetic code with application of particle-in-cell method and LRnLA algorithm [3] is used for numerical modeling. This parallel code has a number of advantages compared with previously existent. Optimization and acceleration of parallel calculations with LRnLA algorithm usage will make acquisition of several important results in terms of physical phenomena in HT plasma description possible. With this approach such approximations as artificial permittivity and artificial mass ratio, which are commonly used in previously developed codes, are no longer essential.
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