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Chemical Bonding Nature in PbTi0O3-type Ferroelectrics
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Structural study on lead-titanate-type perovskite-type ferroelectrics has been
performed by using high-energy synchrotron radiation X-ray powder diffraction measurements and
first-principles calculation. It has been clarified that the bismuth ions enhances the tetragonal
distortion of lead-titanate via the hybridization between the bismuth and oxygen ions in addition to the
lead and oxygen ions. Such hybridization between the bismuth and oxygen ions is observed even in the
high-temperature disordered phase in the Bi-containing solid solutions and gives rise to peculiar thermal
motion of the bismuth ions in the crystal.
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