©
2017 2019

Seeking for the electronic-structure origin of the unusual spin states in
trivalent Co oxides
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We measured the electronic structure of perovskite-type Co oxides RCo03 (R:
rare earth) from the room temperature (RT) down to about 10 K by using hard x-ray photoemission
spectroscopy (HAXPES). In particular, we have succeeded in the lowest-temperature measurements for
the first time, which had never been done because of experimental difficulties. From our analysis,
we found that (1) the temperature-dependent changes in the electronic structure of LaCo0O3 cannot be
explained by a superposition of the low-spin and the high-spin state (2) the electronic states that
have not been seriously considered, such as Co 4sp and La 5p states, may contribute to the
temperature-dependent changes in the Co 3d spin state. We have also confirmed this uniqueness of
LaCo03 by measuring HAXPES spectra of PrCoO3 from RT down to 20 K to RT, which showed no changes in
accordance with its magnetic susceptibility measurement.
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