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Tahle 1 Energies of absorption edges for a direct measurement of
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Fig. 2 (Color online) Temperature dependence of the profile of an
x-ray superlattice reflection in a single crystal of La,_,Sr,
NiO,. The profiles shown by solid lines were measured along
(hh1) (line A in the inset). The Q resolution is shown be-
low a peak for x=0.333 at 10 K. The profiles shown by dot-
ted lines were measured along line B in the inset with a Q
resolution shown at 50 K. Excerpt from” .
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Fig. 3 (Color online) Polarized-microscopy observation of an or-

bital-ordered manganate crystal. Twin domains are clearly
visualized as a contrast image arising from the optical
anisotropy. Squares in each panel are gold films evapolated
on the surface. Excerpt from!V.
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Fig. 4 (Color online) Orbital order patterns in perovskite-related manganese oxide compounds deduced from the crystal
structures. The occupied e, orbital is schematically drawn. (a) Pr;/,Ca;,MnOs. (b) Eu;/,,Ca;z,MnO,. (c) High-
temperature (left) and low-temperature (right) charge-orbital ordered phases in PrCa, gSry,Mn,0,. Excerpt

from!?,
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Fig. 5 (Color online) Jahn-Teller distortion represented by Q, and
Q; and the 3d orbitals stabilized under the distortion.
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Fig. 6 (Color online) Magnetic structure in Sr,IrO, determined by
x-ray magnetic scattering. The direction of the magnetic mo-
ment at each Ir ion is indicated by an arrow in an octahedron
representing IrOg4. Sr atoms are ommited.
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Fig. 7 (Color online) Spectra of the intensities of x-ray absorption
and (1 022) magnetic scattering in Sr,IrO, at around Ir Ly 1y
absorption edges. The magnetic reflection shows a large

resonant enhancement only at the L; edge. Excerpt from20),
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Fig. 8 (Color online) Expected progresses in synchrotron x-ray
studies on strongly correlated elevctron systems.
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X-ray scattering studies of strongly correlated

electron system
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Abstract Valence electrons in strongly correlated electron systems are sometimes itinerant and sometimes
localized. When they are localized, spatial modulations of charge, orbital, and spin degrees of free-
dom often arise. Synchrotron x—ray scattering measurements can provide information about the
spatial arrangement of charges, orbitals and spin moments through scattering spectroscopies of
core-electron excitations and precise analyses of spatial distribution of total electron density as
well as atoms, and hence are regarded as a useful tool for studying the electronic states in strong-
ly correlated electron systems. In future, spatial and temporal correlation of charge and magnetic
moment may be measured as a function of not only reciprocal space and energy space but also
real space and real time, which will open the door to the ‘‘eight-dimensional measurements’’.
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