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Characteristic structural and physical properties of oxide glasses without
network formation
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In this study, we have succeeded in synthesizing new glasses without network
formation in various compositions with few network-forming oxides such as Si02 and B203 by using a
levitation technique. The structural analysis using a combination of various experimental and
computational methods has confirmed that the components that form a corner-sharing network in

conventional glasses are completely fragmented and isolated in these glasses. Based on the
similarity to the crystal structure, we proposed that the formation of these glasses is due to a

slight deviation from the densely packed atomic arrangements. We found many glasses with excellent
properties (infrared transparency, high thermal conductivity, high elastic modulus, and large
magneto-optical effect) that outperform conventional network glasses.
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