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Figure S1: (a) : EXAFS R-space for ex-situ LCO samples (K-space included in the inset) used to determine (b) Co-O interatomic distances. The Co-O distances are found to increase during the formation of H(II) phase, indicating reduction of cobalt ions in LCO. The range of the Hanning window used for R-space calculation is between 2 to 8.5 Å-1.
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Figure S2: (a) Normalized Co 2p x-ray photoelectron spectra for LCO samples. The binding energy of Co 2p3/2 orbitals is found to decrease during the formation of H(II) phase, marking reduction of cobalt ions in LCO.
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Figure S3: Voltage profiles for ex-situ samples of Li1-xCoO2 prepared using a constant current corresponding to a slow C-rate of C/50.
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Figure S4: O K-edge RIXS maps of Li1-xCoO2 during the initial growth of H(II) phase. The shoulder marked at lower excitation energies indicates the formation of delocalize O 2p electron during phase change.
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Figure S5: Co L3 RIXS maps of Li1-xCoO2 during the start of the two-phase region. These maps are used to obtain the difference plots for further analysis.
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