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In this study, Pb(Mgi,3Nb,,3)03-PbTiO; (PMN-PT), which has extremely high
piezoelectric properties, is targeted to observe the displacement of the constituent elements
at the atomic level under an electric field. We attempt to observe the electric field response
at the atomic level by combining in situ voltage-applied measurement technique with X-ray
fluorescence holography, which can visualize the three-dimensional atomic arrangement
around specific elements. This will enable us to obtain the essential insight into the
piezoelectric properties that are manifested by the cooperative involvement of multiple
elements. In particular, the electric field response of PMN-PT will allow us to understand the
origin of the high piezoelectric performance and to elucidate the contribution of the toxic
element Pb to piezoelectric properties. From this perspective, we also attempted to measure
Pb(Zr,Ti)O3 (PZT), a high-performance piezoelectric material that also contains Pb. This
study is expected to provide structural knowledge that will contribute to the efficient search
for optimal cation combinations and to the development of Ph-free piezoelectric materials.
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