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Investigation into the mechanism of property appearance for highly functional
oxides using quantum beam and thermodynamic measurement
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Understanding the reaction processes that can affect crystal structure and
thermodynamics is important to improve the characteristics of highly functional oxides. The structural
changes are important factors that govern the characteristics.

An original thermodynamic analysis of these processes was adopted and structural analysis using neutron
during the charge-discharge process was successfully conducted to identify the structural changes.
Structural analysis also employed quantum beams, and the bonding characteristics were investigated by the
electron density distribution. A pioneerin aﬁplication of the crystal PDF anal¥sis together with XAFS
enabled examination of the local structural changes that average structural analyses could not reveal.
The diversified approach of this research involved a combination of these methods. Consequently, the
structural and thermodynamic stability were determined to be important for improvement of the
characteristics of highly functional oxides.
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