Spin crossover phenomena in mixed rare-earth cobaltites
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Motivation

The rare earth cobaltites are widely examined as thermoelectric, catalytic and gas sensor materials. A main feature of such
materials is the presence of spin transitions in Co3* ions from low spin (LS, t°%P) to immediate (IS, t°et) or high (HS, t*e?)
states, which are accompanied by magnetic and isolator-metal (IM) transitions, temperatures of which strongly depend on the
size of rare earth element.
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The thermal expansion of more than 30 selected solid solutions was studied by X-ray synchrotron powder diffraction technique In
the temperature range of 293-1173 K. The structure symmetry remains during a heating In the temperature range investigated, however
abnormal thermal expansion behavior was revealed in R, R ,CO; solid solutions, similar to the “pure” rare earth cobaltites studied
early. Additional analysis of valence bond lengths, octahedral tilt angles and perovskite deformation confirm the absence of structural
phase transition and the presence of abnormal thermal expansion caused by the spin state transition of Co3* ions.
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