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and (d)
Pb, ;(Mg;;5Nb,/3)O5 post-annealed at 700 C .
projected direction is along the zone axis [110].

Eb; Fig. 14 XRD rocking curves of 002 peaks of
€)' Pb, ,(Mgy3Nby3)05/SrTiO; films: (a)
as-crystalized, (b) annealed at 700°C without

The facing treatment, (c) annealed at 700°C with

facing treatment.

(a) Vacum
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(C) Nano- Vacum
particle
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Fig. 15 TEM images of Pb;;(Mg;;3Nby;3)05/SrTiO;
films: (a) as-crystalized, (b) post-annealed at 973K
without facing treatment, (¢) post-annealed at 973K with
facing treatment. The projected direction is along the
zone axis [-110]. (d)-(f) are selected area eclectron
diffraction patterns for (a)-(c), respectively.
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Fig. 16 (a) HREM image of the surface region of Pb; 1(Mgi3Nby3)05/StrTiO; films annealed at 973K
with facing treatment. (b) shows the expanded image at arrowed region in (a).
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Fig. 17 (a) model structure of an orthorhombic phase PbO projected along
[111] direction and (b) that of a PMN projected along [-110]. (¢) multislice
simulated image for the orthorhombic phase PbO under the defocus of -40.0
nm and the thickness of 3.8 nm, and (d) that for the PMN under the defocus
of -40.0 nm and the thickness of 45.8nm.



Table 1 Structure

models for multislice simulation

PbO Pb(Mg, sNb,;)O,
Space group Pbem Pm3m
a 0.58952(2) 4.0441(6)
b 0.54930(2) 4.0441(6)
Lattice | 0.47544(1) 4.0441(6)
Parameter
/ nm a 90 90
B 90 90
Y 90 90
Pb | 0.2288, 0.9884, 0.25 | 0.027, 0.027, 0.0697
Atomic | N - 0.523,0.5,0.5
Coordinate
XY,z Nb - 0.523,0.5,0.5
O |0.8654, 0.0935, 0.25 0.54,0.5,0

3rd order Cs / mm 0.4
Convergence angle / mrad 0.5
Focal spread / nm 4.0
Accelerating Voltage / kV 200
Objective aperture radius / nm-! 7.0
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Fig. 18 Selectrd area diffraction patterns of (a)
as-crystallized at 650°C, annealed at (b) 700°C and (c)
800°C.
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Fig.23 (a) HAADF-STEM image of PMN/STO thin film and (b,c) its strain maps calculated by peak-pair

analysis of the image: (b) in-plane normal and (c) out-of plane normal strain.
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DTitle

Analysis of nanostructure of relaxor ferroelectric thin films

2) Name

Takanori Kiguchi, Kazuhisa Sato, and Toyohiko J. Konno

3)Abstract

This study examined that the processing condition of epitaxial growth of

Pb (Mg, ,5Nb,,5) 05 (PMN) thin films using chemical solution deposition technique, and
that the formation behavior of chemically ordered regions (CORs) in PMN thin film.
The facing and the excess Pb made it possible to grow perovskite single phase PMN
epitaxial thin films. CORs nucleated at the crystallization temperature of 650°C,
which was as half as the processing temperature for bulk PMN crystals. CORs were newly
nucleated by post annealing treatments at 700 or 800°C, and they contacted each other.
An atomic resolution compositional analysis was attempted to directly detect Mg/Nb

atomic arrangements in the PMN lattice
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