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Fig. 1 Schematic view of BL11XU at SPring-8.
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Fig. 2 RIXS spectra of Nd,CuO,. The energy resolution is about
400 meV. Mott gap is clearly seen below 2 eV.
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Fig. 3 RIXS spectra of Nd,gsCep ;sCuO, at Q= (0.2, 0, /). The
scattering angles (26) are 86.6°, 91.2°, and 95.9° for /=12.0,
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Fig. 4 Schematic view of K-edge RIXS process. (a) All sites are
half-filled in the initial state. (b) When the incident x-ray is
absorbed, a core hole is created in the 1s orbital. (¢) An elec-
tron transfers from a surrounding atom to screen the core
hole potential. (d) After emitting the x-ray, the transferred
electron remains in the UHB as a final state.
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Fig. 5 Incident energy dependence of LajeSro,MnO;. Three
resonantly enhanced excitations are indicated by the arrows.
The strong intensity above 10 eV in the spectrum of E;= 6550
eV comes from the Mn Kfs emission line.
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Fig. 6 RIXS spectra of LaMnO; and LageSro4sMnO; (a) at Q=
(2.7, 0, 0) and (b) at higher scattering angle. The excitation
across the Mott gap persists even in the metallic Lag¢Srg 4
MnO;. At the same time, the gap is partly filled.
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Fig. 7 RIXS spectra of LagSro,MnO; at some temperatures. The
scattering intensity increases with temperature along the

{h00 direction, while it is independent of temperature along
the <hh0) direction.
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Fig. 8 Crystal structure of YBa,Cu;O;5 (6=0). Two crystal-
lographically inequivalent Cu atoms exist in the unit cell.
One forms CuO, plane (red) and the other is in the CuO
chain (purple).
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Fig. 9 Momentum dependence of RIXS spectra from optimally-
doped and twin-free YBa,Cu;0,_s. The elastic tail and the ex-
citation at higher energy are subtracted from the raw data.
The excitation form the one-dimensional CuO chain is en-
hanced at 2 eV near the zone boundary of the b* direction,
namely (0, ) and (p, p), while the excitation from the
CuO, plane is broad at 1.5-3.5 eV and almost independent
of the momentum transfer.
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Fig. 0 Momentum dependence and of RIXS spectra from Nd, g5
Ce(.15CuQy. The excitation at 2 eV near the zone center is
identidied is identified as an interband excitation across the
Mott gap, while the dispersive excitation, which shifts to
higher energy accompanied by an increase of spectral width
as a function of momentum transfer, is an intraband excita-
tion in the upper Hubbard band.
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Fig. 11 Comparison between Nd,gsCeqsCuO4 and Nd;g25Ceg 075
CuO,. The interband excitation across the Mott gap is in-
dependent of the electron concentration. On the other hand,
the intensity of the intraband excitation in the upper Hub-
bard band is almost proportional to the electron concentra-
tion (x).
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Abstract

Strongly correlated electron systems are one of the most important issue in modern solid state

physics, because they show interesting phenomena such as high-T. superconductivity and colossal mag-
netoresistance. Resonant inelastic x-ray scattering (RIXS) technique in the hard x-ray regime has been deve-
loped to clarify their electronic structure. Our recent RIXS studies on metallic manganites and cuprates are
described. The excitation across the Mott gap is observed even in the metallic phase and the electron correla-
tion effect persists in the carrier-doped Mott insulators. In addition to the Mott gap excitation, the dispersion
relation of the intraband excitation in the upper Hubbard band is successfully observed in the electron-doped

cuprates.
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