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Particle shape and the glass transition: a microscopic theory
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We studied two important problems in the physics of the glass transition. (1) The
ideal glass transition in randomly pinned system: The presence or absence of the ideal glass transition
is one of the most important problems in the glass transition. To obtain clear answer to this question,
we computationally studied the so-called randomly pinned system and we successfully observed the ideal
glass transition of this model. (2) A replica theory for multi-component systems: Many glassy systems in
experiments are multi-component systems. There are several anomalous behaviors in these systems but they
are poorly understood from the theoretical view point. In this work, we develop a new replica theory of
these systems by including the multi-step replica symmetry breaking and successfully described the one of
the characteristic phenomena in these systems, the so-called decoupling phenomena.
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