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Langevin stochastic differential equation is widely used in physics, chemistry and biology. Among other methods, it is a popular model for macromolecular simulations [1]. The advantage of this method is in lesser computational demand than for ordinary molecular dynamics. There is a question about the relationship between these approaches and the role of their various parameters.

We compare the stochastic dynamics of the interstitial atoms in a static lattice with the results of the full molecular dynamics simulation. For interaction of interstitial impurity with host atoms we use a quite realistic potential of helium in the iron lattice [2]. In this case, the Langevin model contains only one free parameter, namely the damping coefficient. The dependence of the diffusion mobility of helium in the iron lattice on this parameter at different temperatures is investigated.

The correlation properties of stochastic trajectories depending on the damping coefficient and temperature are studied. Various modes of hopping diffusion for the strongly damped and weakly damped dynamics are compared with the two-dimensional stochastic dynamics studied previously [3]. The results show that the long jumps observed in 2-dim dynamics at low damping are substantially suppressed in the 3-dim case.
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