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The objective of this research is to uncover the microscopic origins of the
mechanical properties of glass and establish a relationship between the motion of particles and the
flow properties that underlie the glass transition phenomenon. Through classical and
first-principles molecular dynamics simulations, we have investigated the applicability of anomaly
detection methods for the fracture of glass and elucidated a correlation between electronic
properties and mechanical characteristics. Furthermore, we have made significant progress in
developing machine learning potentials to facilitate large-scale simulations. Also, our studies have

delved into a connection between local structural changes and viscosity. Notably, our experimental
analysis has also unveiled the presence of scaling laws in rheology across salt-induced glass
transition. These remarkable findings have substantially advanced our understanding of the origin of
physical properties in both glass and liquid.
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