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Change of the magnetic structure and the generation of the magnetic friction
under the lattice motion
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In this study, the relationship between the magnetic structure and the
motion of the object in a finite-size system and its effect on the value of the frictional force
were investigated, using a largely simplified model of magnetic friction. As a result of numerical
simulations and theoretical considerations, it was confirmed that when the resistance coefficient y

of the object motion was small, the stick and slip states were separated as if they had been two
separate metastable states. When y was large, on the other hand, such separation did not occur and
the lattice motion can be treated as a kind of thermal activation process.

In parallel with this study, the finite-size effect of the statistical mechanical model itself was
also considered. Specifically, for the finite-sized Ising model with long-range interactions,
deviation from the mean-field approximation was calculated using the perturbation theory.
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