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On the distribution function of free and bound electrons in the equilibrium Coulomb system
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A system of an equal number of oppositely charged particles at the initial time and distributed uniformly at fixed inside the counting cell. The positively charged particles (ions) have infinite mass, ie during the calculation are fixed. The interaction of particles set equal interaction vzaimopronitsaemyh uniformly charged sphere of radius 0.2, respectively, the well depth is 12. All energy values ​​are normalized to the characteristic energy of interaction on the interparticle distance e2N1/3. By molecular dynamics [1, 2] calculated the trajectories of particles and built the electron distribution function of kinetic energy.
After the initial period, far from equilibrium, the system will relax to a steady state. Share electrons with negative total energy (bound electrons) was 0.54, with an average kinetic energy of 2.18, and the fraction of electrons with positive total energy was 0.46, the mean kinetic energy of - 4.21. 
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The graph shows the distribution function of the electron kinetic energy of electrons with a negative total energy and positive total energy. For comparison a Maxwell distribution with the average kinetic energy of the electrons. He's a very good agreement between the distribution of all the electrons of the system. But the distribution of bound and free electrons is very different from the Maxwell and among themselves. The free electrons depleted low-energy part of the distribution.

The analysis showed little effect on the result of the type given boundary conditions (periodic or mirror wall cube), and the number of particles in the system.
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