To fulfill simulations of plasma dynamics in the target-trap we use a combination of the particle-in-cell method and the Monte-Carlo method. Such approach is widely discussed in many monographies and papers [C.K. Birdsall, Particle-in-Cell Charged-Particle Simulation Plus Monte Carlo Collisions With Neutral Atoms, PIC-MCC // IEEE Transactions on Plasma Science. – 1991. – Vol. 19. – Iss. 2. – P. 65-83.] . We do not apply PIC method for direct modelling of the target plasma, but it is used for solution of the kinetic equation. For simulation of the scattering of plasma particles, the Monte-Carlo method is used.
In our study we consider rather small period of time, when gas ionization by the cold beam of cathode electrodes takes place. So the most important is a process of the gas ionization and the scattering of cathode electrons on atoms and ions. Coulomb scattering of the plasma particles for considered plasma parameters is not so important and we do not consider them, but out most attention is paid on dynamics of plasma ions.
Validation of the data obtained in our numerical experiments is confirmed by the data obtained in experiments with prototype of the target-trap [G.I. Dimov, I.S. Emelev. Experiments to study the confinement of a target plasma in a magnetic trap with inverse plugs and circular multipole walls // Technical Physics. – 2014. – Vol. 59. –Iss. 2. – P. 181-189.] and by the early data from the considered installation. So, acceptability of this model is confirmed experimentally.

