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Most of the contemporary materials based on intermetallic phases are
either multiple bulk phases, or nanostructured layers deposited on ap-
propriate substrates. In each case, the desired properties of the materi-
als are due to chemical order and the preparation technology consists

of a generation of specific processes mediated by atomic migration.
It is shown how a nanoscopic (atomistic) image of the atomic migra-
tion phenomena results from an indirect experimental technique in
combination with Monte Carlo (MC) and Molecular Dynamics (MD)
simulations.
“Order-order”relaxations were observed in phases representing three
typical cubic superstructures of high stability:
B2(NiAl, FeAl), L12(Ni3Al) and L10(FePd, FePt).
Detailed analysis of the atomic-jump statistics yielded by MC and MD
simulations elucidated: (i) the origin of the multi-time-scale character
of the process, (ii) the atomic-jump correlation effect on the effective
activation energy for the relaxations, (iv) the effect of free surfaces on
the superstructure stability in L10 nano-layers; (v) the effect of triple-
defect formation on the kinetics of the “order-order”relaxation in B2
binaries.


