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Theory of Amorphous Nanophases

A number of very different recent experiments with nanoparticles (NPs) produced very
similar results: in NPs of sizes above critical the sequence of transformations is similar
to that of the bulk while in NPs of sizes below the critical a novel, amorphous
(disordered) phase appears and remains stable in a significant domain of variation of
the control parameters. A natural question arises: What is the origin of this phase? In a
series of recent publications the author has developed a theory of the nanophase
stability, which claims that the phase that appears in NPs of sizes below the critical is a
transition state between the stable bulk phases in the space of the order parameter that
distinguishes between the symmetries of the bulk phases. Such change of stability of
the transition state from unstable to stable can occur only in conditions of conservation:
energy [1, 4], matter [1, 2], or volume [1, 3]. As known, in large systems with the
conservation constraint the transformation will result in a two-phase state, which is a
mixture of the two stable bulk phases. The theory claims that in a system of the size
below the critical such state is energetically impossible due to high ‘energy cost’ of the
phase separating interface. Then, the two-phase state is replaced by the homogeneous

transition state.
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