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Fig. 1 (Color online) Inhomogeneous structures in relaxors at four
temperature ranges. CORs in which B" and B” ions line up
periodically form at high temperature and do not show any
change with temperature. Dynamic PNRs appears below Tg,
and larger parts of dynamic PNRs become static below T*.
All the PNRs freeze below 7%, and average structure changes
as a result of arrangement of static PNRs.
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Fig. 2 (Color online) (a) Mesh scan results of D-PIN and O-PIN.
Strong, butterfly-shaped diffuse scattering for D-PIN and
superlattice spot for O-PIN were shown. (b) Complex die-
lectric constant along [100]¢ as a function of temperature.
D-PIN shows a frequency and temperature dependent peak,
a characteristic of relaxors. While, O—-PIN shows a dielectric
anomaly at antiferroelectric phase transition.
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Fig. 3 (Color online) Diffuse scattering intensities along the transverse [ 001 | direction near the 300 Bragg peak for D—
PIN (a) and O-PIN (b). The scattering from O—-PIN below 500 K could not be observed due to the appearance of
Bragg peak of antiferroelectric phase. The straight lines in the double logarithmic chart show the power law (/) oc
[~D:, The fractal dimension D; are determined by the least square fits to the data shown in panels (a) and (b), and

plotted as functions of temperature in panel (c).
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8-bit to Ising-system (0 or 1)

block-spin renormalization (3 x 3)

(b)

Fig. 4

180

(a) Microstructure in D-PIN obtained from electron-diffraction patterns along the [001]* zone-axis at room

(d)

o

60 x 60

20 x 20

temperature. Nanodomains (static PNRs) are packed. This 8-bit data was converted to a 2-bit image (Ising sys-
tem) with 540 X 540 pixels (b). Then, three successive applications of 3 X 3 block-spin renormalization were per-

formed on (b) to yield (c)—(e).
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(Color online) (a) A Brillouin spectrum from D-PIN at
393 K. LA denotes light scattered by longitudinal acoustic
phonon. Data points around 0 and those around +75 GHz
were removed due to strong elastic scattering and the first
order transmission from the interferometer, respectively.
(b) The frequency shift vg, FWHM I, and dvg/dT for Bril-
louin scattering from D-PIN and O-PIN. It is known that
peak temperature in dvg/d7 shows a good agreement with
T* below which static PNRs appear [19]. Anomaly of vy
which is supposed to observe in homogeneous perovskite fer-
roelectrics is shown together with the result of D-PIN by
solid line.
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(Color online) (a) Temperature variation of light-scattering spectra from D-PIN observed in the VH scattering

geometry. The quasielastic scattering spectra follow the power law. (b) Reduced intensities J(v) for D-PIN are
calculated from I(v) at selected temperatures. The dashed lines represent the least-square fits of J(v) o v« (c)
The power u as a function of temperature. (d—-f) Results from O-PIN. Because strong elastic scattering appears at
low frequency region, only high frequency region was analyzed as shown in (e).
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Fig. 7 (Color online) Jd¢ determined from diffuse X-ray scatter-
ing and light-scattering through Eq. 1.
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Effect of In/Nb arrangement on inhomogeneity in
Pb (In,/2Nb4/2) O3 —multiscale measurement by
fusion use of quantum-beam —

Shinya TSUKADA Institute of Education, Shimane University, 1060 Nishikawatsucho, Matsue,
Shimane 690-8504, Japan

Kenji OHWADA Synchrotron Radiation Research Center, Kansai Photon Science Institute, Quan-
tum Beam Science Research Directorate, National Institutes for Quantum and
Radiological Science and Technology (QST), SPring-8, 1-1-1 Kouto, Sayo,
Hyogo 679-5148, Japan

Abstract Relaxor such as Pb(Mgq/3Nby;3) O3 includes temperature dependent inhomogeneity, inducing
much larger responses to electric fields than those of normal ferroelectrics. Size of the
inhomogeneity spreads from atomic scale to hundreds nanometer. Therefore, exhaustive meas-
urements are essential to understand them. In this report, inhomogeneity in Pb(ln1/2Nb1/2) O3 was
investigated via changing the degree of randomness in which In and Nb occupy the B site of the
ABO; perovskite structure. The static properties were investigated by diffuse X-ray scattering and
transmission electron microscope, while, the dynamic properties were by inelastic light scatter-
ing. When the distribution of occupied In/Nb sites is random, relaxor state is stabilized and fractals
of local polarization are observed. When the distribution is regular, antiferroelectric phase is stabi-
lized and the fractal does not appear.
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