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Fig. 1 (Color online) Crystal structure of A-site-ordered perov-
skite-structure oxide AA3B4O;,. A-site ions (yellow spheres)
and A’-site ions (square-coordinated blue spheres) are or-
dered at the ratio of 1:3, and B-site ions form BOg octahedra.
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Fig. 2 (Color online) Synchrotron X-ray diffraction pattern (dots)
at room temperature and the calculated (solid line) profile of
Rietveld refinement for LaCu;Fe O;,. Tick marks cor-
respond to the Bragg peak positions of LaCus;Fe,O;, (top),
and small amount of impurity phases of o-Fe,O; (middle)
and LaFeO; (bottom).
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Fig. 3 (Color online) Temperature dependence of unit cell volume,
Cu-O and Fe-O bond lengths, and bond valence sums
(BVS) value for LaCu;FeOy,.
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Fig. 4 (Color online) Magnetoresistance ratios of BiCu;Mn,0,, at
various temperatures.
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Fig. 5 (Color online) Cu-L, 3 and Mn L, ; edges X-ray absorption
spectra (XAS) for BiCu;Mn,O;, taken at 9K. I, (red) and
I_ (blue) spectra were measured with external field (1.9 T)
applied parallel and antiparallel to the light propagation
axis. Magnetic circular dichroism (MCD) intensities were
obtained by 7,-1_.
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Fig. 6 (Color online) Calculated density of states (DOSs) (states/
eV cell spin) and band structure for ferrimagnetic BiCu;Mn,
Oy,. Total DOSs (shaded region) and partial DOSs of Cu
(blue), Mn (red), and Bi (green) are also shown.
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Fig. 7 (Color online) Magnetization of CaCu;B40;, (B=Ge, Ti,
Sn) at 5 K.

Fig. 8 (Color online) Dominant magnetic paths of ferromagnetic
Cu—Cu direct-exchange interaction and antiferromagnetic
Cu-O-Ti-O-Cu superexchange interaction.
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Fig. 9 (Color online) Oxygen K-edge X-ray absorption spectra
(XAS) of CaCu;B,0,, (B=Ge, Ti, Sn).
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Fig. 10 (Color online) X-ray absorption spectra (XAS) of Mn-L, 3

and Ti-L, ; edges of LaMn;Ti4O,, (red). Mn-L, 3 edge spec-
trum of LaMn3*Crj* O, (blue) and Ti-L, 3 edge spectrum
of CaCu}™Ti{T Oy, (red) are also shown.
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(Color online) Energy dependence of anomalous dispersion
coefficients, f* and f”, in X-ray scattering factors for Ti and
Mn. The beam energies used in the experiments, 6.53 keV
for resonant diffraction and 14.99 keV for nonresonant
diffraction, are indicated with dashed lines.
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Fig. 12 (Color online) Nonresonant (1=0.82716 A) and resonant
(1=1.898161 A) synchrotron X-ray diffraction (SXRD)
patterns and the Rietveld refinement results for LaMn;Tig
Oj,. Small amounts of impurity phases, TiO, and LaMnO;
were included in the refinements.
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Crystal structures and physical properties of
new functional-oxide materials:

Recent studies with synchrotron radiation on
A-site-ordered perovskite-structure oxides
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Abstract A-site-ordered perovskite-structure oxides attract lots of attention recently because the com-
pounds show interesting and potentially useful properties. We will report recent studies on crys-
tal, electronic, and magnetic structures of the compounds by synchrotron X-ray radiation tech-
niques such as high-resolution powder X-ray diffraction and X-ray absorption spectroscopy.
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