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Fig.2 (a) Glass transition temperature, T,, and (b) Thermal
expansion coefficients of the xZP glass®.
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Structural origin for anomalous thermal expan-
sion coefficients in zinc phosphate glass revealed
by quantum beam experiments and structure
modelling
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Abstract Phosphate glasses have a significant potential for base glasses of an optical glass material with a
low melting point. In this study, in order to clarify the origin of anomalous behavior in the thermal
expansion coefficient of binary zinc phosphate glass ZnO-P,05, we performed XAFS (X-ray ab-
sorption fine structure) experiment at BLO1B1, high-energy X-ray diffraction measurement at
BLO4B2 on SPring—8. Furthermore, we performed reverse Monte Carlo modelling using X-ray
diffraction, neutron diffraction, XAFS and NMR data, and succeeded in the world’s first data
driven structure modelling that reproduces these experimental data simultaneously. The results
suggest that the origin of the anomaly of thermal expansion coefficient, which appear with com-
position change of the glass, is caused by the substitution of the PO, tetrahedral chain by a net-
work consisting of ZnO, (x=3, 4) polyhedra.
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