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Anharmonic properties of localized vibrations in glasses
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Thermal ﬁroperties of glasses can be explained by assuming existence of
two-level systems that are non-phonon vibrations with strong anharmonicities. However, their
existence is still unclear. Recently we have found spatially localized vibrations in the glasses, in

addition to phonon-like vibrations. To understand relationship or relevance between two-level
systems and localized vibrations, the present work studies anharmonic properties of vibrational
modes. We find that glasses exhibit strong anharmonicities inducing particles’ rearrangements which
are expected as behaviors of two-level systems. Remarkably, not only localized vibrations, but also
phonon-like vibrations induce particles’ rearrangements. We therefore expect that both of
vibrational modes can play a role as two-level systems in the glasses.
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