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Study on the changeover of the gap-function symmetry in electron doped cuprate
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We performed inelastic neutron scattering (INS% and inelastic x-ray
scattering (IXS) experiments to investigate a possible changeover of the superconducting gap
symmetry due to electron doping ratio into the 214 type cuprate system. Phonon branches exhibit
characteristic softening at low energy region below a certain energy, thought to be the
superconducting gap. The temperature dependence can be consistently understood with a d-wave gap
formation, having amplitude at around q = (pi, 0) and nodes along (pi, pi) direction, on the Fermi
surface of this system associating with the superconductivity. In addition, the INS with chopper
spectrometer effectively showed that the magnetic excitation exhibits paramagnon behavior and
no-change against temperature change around the superconducting transition temperature on its energy
spectra. These results will lead to open the way for studying the gap symmetry owing to directly
observing the quasi particle excitations.
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