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A series of amorphous materials having disordered atomic
structures such as glasses is known to exist. A difficulty in analyzing
amorphous structures prevents a deeper understanding of the
underlying physics. In our laboratory, we make an attempt to reveal
amorphous structures and unique physical phenomena in amorphous
materials by complementarily using an angstrom-beam electron
diffraction experiment and computational modeling methods. We also
conduct a computational homology analysis on amorphous structures
that do not have any translational and rotational symmetries unlike
crystals to unravel the hidden structural order. The recent studies are
as follows: 1. Geometric frustration in metallic glasses, 2.
Inhomogeneous structure of Si-based anodes for Li-ion batteries, 3.
Rapid crystallization mechanism in phase change recording
materials. We pursue a comprehensive understanding of disordered
structures by applying this technique also to the random grain
boundaries in crystalline materials.
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