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Fundamental physical properties of energy materials studied by resonant
photoemission spectroscopy
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previous crystal-structure analyses.
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For energy materials such as electrode materials of Li-ion batteries (LIBs), the electronic
properties in low-temperature region are still unclear while the physical properties above room
temperature are well investigated. Using Mn 2p-3d resonant photoemission spectroscopy
(RPES) at room temperature (RT) and 163 K, we studied the temperature-dependent Mn 3d
electronic structure for LiMn,O4 which is a cathode material of LIB. The valence-band
photoemission spectra showed differences between RT and 150 K, which indicates some
relevancy with charge ordering of the Mn sites in the low-temperature region suggested by
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