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Charged particles in a plasma interact with each other through the long-range Coulomb colli-

sions and, in a particle-in-cell simulation, these interactions can be modelled with the so-called

binary collision methods. The two widely-used schemes are presented in Refs. [1, 2]. If equal

particle weights are used, both these methods preserve kinetic momentum and energy in local

homogeneous simulations, which explains the popularity of these two schemes. The conver-

gence properties of the methods are well established in terms of time step and particle number

[3, 4] but the testing has been done excluding electromagnetic fields. In global simulations, in-

cluding configuration-space effects, the conservation properties generally depend on time step,

number of test particles, particle sampling method, interpolation schemes and implementation

of electromagnetic fields as well. The account of these effects is less established.

If electromagnetic fluctuations are included in the simulation model, they contribute to both

the conserved toroidal angular momentum and the energy (see, e.g., [5]). Consequently, the bi-

nary collision models should be considered in conjunction with the invariants of the collisionless

dynamics. In this work, we discuss the conserved quantities in a drift-kinetic electromagnetic

model, and how the accuracy of the conservation properties could potentially be improved while

still using the standard binary collision model.

References
[1] T.Takizuka and H. Abe, J. Comp. Phys. 25, 205 (1977)

[2] K. Nanbu, Physical Review E, 55, 4642 (1997)

[3] C.Wang, T. Lin, R.Caflisch, B.I. Cohen and A.M. Dimits, J. Comp. Phys. 227, 4308 (2008)

[4] A.M. Dimits, C. Wang, R. Caflisch, B.I. Cohen and Y. Huang, J Comp. Phys. 228, 4881 (2009)

[5] E.Hirvijoki,J.W. Burby, D. Pfefferlé, and A.Brizard, Journal of Physics A Mathematical General, 53 235204

(2020)

47th EPS Conference on Plasma Physics P5.1081


