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Thermal vibrations and elastic heterogeneities in glasses

Mizuno, Hideyuki
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We reveal that glasses do not behave as homogeneous elastic media even at
macroscopic scales or continuum limit, but rather they behave as elastic media with defects. Due to
the defects, localized vibrational modes emerge in glasses, in addition to elastic waves. In the
localized modes, molecules in some part vibrate largely. We demonstrate that such the large
vibrations include buckling-like and unstable motions of molecules. Furthermore, we incorporate
effects of localized vibrational modes to the elastic theory with elastic heterogeneities, which is
successful to capture acoustic transport properties of glasses correctly.
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