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Simultaneous investigation of superconducting order parameter and charge
excitations in cuprate superconductors via resonant inelastic x-ray scattering
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Superconductivity is a phenomenon where the electrical resistance of a metal
becomes zero at low temperatures. Since the discovery of high-temperature superconductivity in
cuprates, superconductivity has been found in various transition metal compounds. Superconductivity
in cuprates cannot be explained by the conventional mechanism that involve lattice vibrations as a
pairing glue but is considered to involve unconventional mechanisms mediated by the oscillations of
electronic charge density or magnetic moments. This study aims to elucidate the behavior of charge
oscillation modes using resonant inelastic x-ray scattering. It was found that the charge
oscillation modes in the group of cuprates exhibiting the highest transition temperatures can only

bﬁ explained by considering long-range Coulomb interactions between electrons in different Cu02
sheets.
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