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Competition mechanism between plasma irradiation and long-time structure
relaxation by multi-hybrid simulation
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In the interaction between plasma and materials, it is important to
understand the competition between the frequency of plasma particle injection and the time scale of
phenomena in the material side. To treat these processes in simulation, we have developed an
on-the-fly Kinetic Monte Carlo (KMC) method that can reach long time scales while dealing atoms
directly. In particular, in order to treat not only crystal structure but also the irregular
structures during structural relaxation, we realized the lattice-free KMC method by using localized
molecular dynamics (MD). Finally, the we considered also the finite temperature effects by
estimating free energy barrier, and then we demonstrated the disappearance of tungsten
nanostructures.
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