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MnOg. This structure is drawn by VESTA?7.
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(Color online) (a) Valence Compton profile of Li,Mn,O, for Li concentration x=0.496 and 1.079. (b) Compton

profile difference between x=1.079 and 0.496. The solid line is the theoretical Compton profile difference obtained
by KKR—-CPA first-principles calculation. The blue dot line is a delocalization profile of the Mn 3d orbital. The in-
set figure shows Mn 3d orbital and O 2p orbital obtained by atomic model calculation.
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Fig. 7 (Color online) Magnetic configurations of Li,Mn,0, for Li concentration x=1 and 0.75.
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Fig. 9 (Color online) (a) Momentum density distribution of anionic redox orbitals in Li, Tiy sMng 4O, that corresponds
to a Li concentration between x=0.8 and 0.4. (b) Momentum density distribution of redox orbitals in Li,Mn,0,
that corresponds to a Li concentration between x=1.079 and 0.496.
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Visualization of
battery cathode using high-energy synchrotron

redox orbital
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Abstract

The reduction-oxidation (redox) reactions are an essential chemical reaction for operating a
lithium-ion battery. Revealing the redox reaction mechanism gives us a fundamental understand-
ing of electrode reaction and insight into new material design strategies. In this study, we inves-
tigate the redox orbital of LiMn,0,4 cathode and lithium-rich oxide cathode material, Li; 2Tig 4sMng4
0, combining high-energy synchrotron X-ray Compton scattering with first-principles calculations
and reveal how these redox orbitals contribute to the reversibility and stability of these materials.
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