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Electronic structure analyses of cathode materials for rechargeable battery studied
by resonant photoemission spectroscopy
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We performed resonant photoemission spectroscopy (RPES: to observe the valence band) and
soft X-ray absorption spectroscopy (XAS: to observe the conduction band) to investigate the
electronic structure of cathode materials for Li-ion batteries. The Mn L3,-edge XAS of
LiMn,0y4, a 4-V class cathode material, was attributed to mixed states of Mn3" and Mn*" like
previous reports. The Mn 2p-3d RPES measurements with incident photon energies
corresponding to the absorption peaks of the Mn3* and Mn*" states showed significant
resonance on the valence band. Moreover, the Mn 3d orbital could be valence-selectively
investigated. In addition, it is found that the top of the Mn 3d band is consistent with that the
voltage at which the charging process starts in LiMn,Og.
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