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This experimental study investigates the electronic structure of strongly
correlated nickel oxide (NiO) during electron doping using angle-resolved
photoemission spectroscopy (ARPES). Our ARPES analysis reveals a negative shift in
the chemical potential, indicating negative electronic compressibility (du/dn < 0). To
elucidate the benefits of employing strongly correlated materials in energy storage
applications, we introduce a model of chemical potential suppression observed in
doped Mott insulators. As the Mott gap diminishes upon doping, the chemical
potential (u) experiences suppression, gradually increasing in value. This
phenomenon significantly enhances the charge storage capability of the material. To
validate this concept, we explore the charge capacity from the discharge profiles for
copper (Cu), manganese (Mn), cobalt (Co), and iron (Fe) based electrodes base on
the research report. Our findings demonstrate that the Mott state surpasses
conventional band insulators in terms of charge storage capacity. Furthermore, the
intermediate state, slightly shifted to higher oxidation states of transition metal
atoms, exhibits the highest charge capacity due to the optimal utilization of chemical
potential suppression. This study provides valuable evidence supporting the benefits
of strongly correlated materials for energy storage applications. The acquired
understanding paves the way for the development of enhanced energy storage

systems by utilizing the unique properties of strongly correlated materials.
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