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positioning from the ordered positions. As can be seen in the figure, some Y atoms are shifted from
the ordered array sites, as indicated by the arrows. This demonstrate that Y positioning at the grain
boundary is basically ordered in two dimensions asetheir specific stable atom positions on the
interface, but that some fluctuation or disordeengsts, perhaps due to trapping and/or overflowing
onto the metastable sites. It can be thus gwt plan-view HAADF STEM is also very powerful
method for directly imaging individual atoms witlmmaterials, bringing us a crucial step towards the

full three-dimensional characterizatiohinterface atomic structures.
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Fig.1 (@ ABF STEM image of LiCofO crystal

projected along the [112 direction, indicating that Li
ion can be clearly observed between oxygen layers.

Fig.2. Three dimensional HAADF STEM
observationsshowing a plan-view and two
References

[1] F. D. Scott, N. Shibata, H. Sawada, E. Okunishi, ySroSS Sectionalimages in Y doped@ 13

rain boundary. The image is displayed with
Kondo, T. Yamamoto and Y.lkuhara, APL, 95, 1919132 nonlinear intensity scale to highlight bright

(2009) ) features. The two-dimensional ordered array
[2] R.Huang, Y.H. Ikuhara, H.Moriwake, A.Kuwabara, C.A. of individual Y atoms is clearly observed.

J. Fisher, Y.lkuhara, T.Mizoguchi and H. Oki, Proc. th& 22
Fall Meeting of the Ceram. Soc. Jpn. (2010)

[3IN. Shibata, S.D. Findlay, S. Azuma, T. Mizoguchi,

T. Yamamoto and Y. Ikuhardlature Materials, 8

654-658 (2009).

[4]Part of this work was supported by the Grants-in-Aid for
Scientific Research on Priority Areas “Nano Materials Science
for Atomic-scale Maodification” (N0.19053001) from the
Ministry of Education, Culture, Sports, Science and
Technology (MEXT).

15





