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X-ray spectroscopy of the novel ferroelectricity in oxide thinfilms induced by
anisotropic electronic states of the oxygen
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Several titanates with the perovskite structure were investigated in this
research. A key issue was to introduce anisotropic electronic states in these titanates, statically
through the evaporation of the strontium titanate on various substates, or daynamically through the
application of the electronic field on the barium titanate. Especially in the latter case, the
electrostatic interaction between barium ions and titanium ions were confirmed experimentally via
novel ultra-fast technique combined with the element specific synchrotron radiation X-ray
spectroscopy. Understanding of the nontoxic barium titanate would take us a step closer to
eliminating the remaining toxic sources of lead solution.
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