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Understanding glassy systems based on the low-energy excitations
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There exists a vast number of random systems in our world. “ Structural

glass” , such as silicate glass and polymer glass, is a densely packed random solid. “ Physical

gel” , such as polymer gel and colloidal gel, is a tenuous random solid. “ Granular material” , such
as sand pile, 1s a dissipative random solid. These random solids have been studied separately in
their own context. By contrast, this work systematically studied these systems focusing on their
low-energy excitations, whose understanding have recently advanced much. In particular, we studied
the mechanical properties (rheology, viscoelasticity) and relaxation dynamics of these systems and
obtained several new theoretical results.
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