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Redefinition of states of short-range order (SRO) in alloys
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Local atomic arrangements of short-range order (SRO) in Ni4Mo alloy were
investigated by aberration-corrected annular-dark-field scanning transmission electron microscopy.
The SRO structure is a three-dimensional domain structure that consists of the two structural parts:

(i) a common structural unit among several long-range ordered (LRO) structures of stable Ni4Mo or
metastable Ni3Mo and Ni2Mo phases and (ii) an aperiodic and anisotropic arrangement of
sub-unit-cells of these phases. In the course of SRO-LRO transition, the structural part (i) grows
continuously, while the structural part (ii) stops its growth and, instead, preferential growth of
the stable Ni4Mo sub-unit-cells into its LRO domains. Finally, a new definition of SRO based on
anti-phase domain boundary energy was proposed.
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