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In space plasma models, the ion-ion and the electron-ion collisions correspond to Coulomb law.  The Coulomb collision model is dominated by the small-angle binary scattering, and therefore, each large-angle scattering consists of a huge number (many millions) of small-angle collisions. In a typical Monte Carlo simulation, many millions of large-angle scatterings are performed. Therefore, a MC simulation that follows the individual binary collisions would not be feasible because it would require performing many trillions of small-angle collisions.  Several approaches are suggested in order to overcome this problem.  For example, the effects of binary collisions are simulated by diffusion and drag in the velocity space, which in effect lumps many thousands of binary collision in one random process. In another approach, simulation particles are followed as they perform “macro-collisions” that emulate the effect of collisions during a relatively short time interval. In this presentation, we discuss several difficulties that are associated with applying MC techniques to space plasma problems with Coulomb collisions especially in the collision-dominated regions. Different approaches are presented that help improve the efficiency and accuracy of the simulation models.    

