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Numerical simulation of the thin magnetic films evaporation process by applying methods of the molecular dynamics
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Thin magnetic films are the origin of the constructing difference devices of microelectronics. Molecular dynamic's methods [3] allow to simulate the difference aspects of the thin magnetic films evaporation, which can have both fundamental and applied significance.

Every particle of the system being simulated is described by the position, the impulse, and the magnetic moment. Particles interaction is described by the Lennard-Jones potential. Evolution of the particles magnetic moments is described by the equation of Landau-Lifshitz. The effective magnetic fields are consisting of external uniform magnetic field and exchange interaction field with phenomenological dependence of exchange integral from the distance.

A small area of the evaporating films (dozens of the lattice periods) are being simulated. The periodic bound conditions are defined in the film plane. On the top bound of the simulated area is located the evaporating particles source. On the bottom bound is located the substrate as the diatomic layer. The particles of the substrate are located in the thermostat which adds the random source and the model's dissipation to the motion equation. This addition assures the relaxation to the equilibrium distribution of Maxwell-Boltzmann with defined temperature [4].

The model is realized as the high efficiency program complex which developed in C++ and Python languages. For the calculation's launching on the multiprocessor computational systems and efficiency increasing it is necessary to detect internal parallelism. The Verlet layer is used in the algorithm. Two half-cell shifted sublattices with the cell size which respond the potential of particle-to-particle interaction cut-radius are introduced in the simulation area.

Constructed model was tested on the sequence of the problems. The considerable dependence of the evaporation efficiency from the internal magnetic field magnitude, the temperature, and the source particles energy was detected. Probably these results will explore the possibility to manage the layer-by-layer magnetic films' evaporation for the antiferromagnets.
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