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Thermodynamic glass transition: seeking for statistical mechanical models and extrac
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Toward the ultimate goal to have "ideal glass", in which molecules are frozen in a
n irregular manner at equilibrium, we have analyzed various mathematical models within a framework of equi
librium statistical mechanics that connect atomic level descriptions with macroscopic states of matter. As
the result, we have found a finite dimensional model that exhibits the emergence of macroscopic overlap.
While the transition of this model seems to be of the first-order with latent heat, we also find another m
odel that exhibits Random First Order Transition without latent heat. These two results are the first repo
rt in the world, and they will provide a significant step toward deep understanding of realistic glasses.
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