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We have succeeded to observe charge excitations in hole-doped cuprates using

resonant inelastic x-ray scattering at the oxygen K-edge and clarified their momentum and doping
dependence. Charge excitations in hole-doped nickelates show that the momentum dependence and energy
scale of charge order are contrasting to those of the cuprates. The contrasts in the nickelates
originate from the localized character of the holes which strongly couple with the spin and lattice
degrees of freedom. In electron-doped cuprates, we found that the peak position and width of the
charge excitations observed in Cu K-edge RIXS coincide excellently with those in Cu L3-edge RIXS,
demonstrating the importance of complementary use of the multiple edges in RIXS. In the technical
development of RIXS, we achieved the energy resolution of 44 meV at the Cu K-edge and applied it to
observe electronic excitations in the one-dimensional cuprate.
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