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Optécal study for electronic state of electron-doped superconducting copper
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Recently the electronic Bhase diagram for electron-doped superconducting
cuprates has been reconsidered, although it had been widely accepted for the last 30 years. By
measuring far-infrared and Raman scattering spectra, we have examined the presence of oxygen
deficiency in two samples, the as-grown crystal and the strongly reduced crystal. For both samples,
we observed additional phonon modes that are not expected from the group theory. These are ascribed
to the defect-induced modes. However, because these defect-induced modes are commonly observed in
both samples, namely, independent of oxygen content, we judged that they are not induced by oxygen
deficiency. As a conclusion, we found no evidence for oxygen deficiency in optical spectra. This
indicates that the newly proposed phase diagram for the strongly reduced samples is intrinsic for
this system.
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