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Pb (Mg, ;Nb,/5) 0; (PMN) and PbTiO; (PTO) thin films were deposited on SrTi0;(001) (STO) substrate by MOD method
with spin coater. The thickness was about 100nm. X-ray reciprocal space mapping of the films shows that they
have cube-on-cube epitaxial relationship between the substrate. PTO showed typical a/c domain configuration.
The aberration—corrected transmission electron microscopy with negative spherical aberration coefficient
revealed the true projected atomic structure including oxygen. |t was also possible to distinguish the A-site
and B-site cations. PMN showed the abnormal atomic structure compared with the normal ferroelectrics such
as PTO. Each atom statistically shifted along [001] direction with the interval of a several nm, and the
lattices were expanded. The relationship between the abnormal structure and the polar nano region has not
been elucidated yet.

On the other hand, the geometric phase analysis (GPA) of the PTO revealed the strong elastic interaction
between the 90° domain and the misfit dislocation. Inparticular, we have firstly elucidated, by nano-scale
imaging, the 90° domain stemmed from the misfit dislocation and not from the PTO/STO interface. The precise
imaging of oxygen atoms lead to understanding of the polarity in each 90° domain and the structural and the
polar change in the atomic-resolution.

We will apply above the results to the PMN-PTO solid solution system and another relaxor materials.




