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Microscopic elucidation of colossal negative thermal expansion induced by a “triple effect” in
PbV0O3-BiCoOs solid solutions.
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Electronic states in solid-solution transition metal oxides may differ from those in their parent
compounds, giving rise to fascinating electronic properties. In the present study, the electronic
states and negative thermal expansion properties, which can be applied to a thermal expansion
compensator, of (1-x)PbVO3-xBiCrO; and (1-x)PbVO3-xBiCoOs; solid solutions were studied.
The solid-solutions are successfully synthesized at a high-pressure and high-temperature
condition. The details of crystal structures were studied by synchrotron X-ray diffraction at
SPring-8 BL02B2. At SAGA-LS BL12, X-ray absorption spectroscopy were performed in order
to reveal the electronic states in all the compositions. We found that 7/8PbV03-1/8BiCrOs;
shows a negative thermal expansion, originating from a polar-to-nonpolar transition and an
insulator-to-metal transition.
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