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Figure S1. Example of fitting a discharge XAS spectra (175 mAh/g depth of discharge) with 6 gaussian peaks

and a step function: 1 gaussian centered at 2470.7 eV for the pre-edge peak, 2 gaussians centered at 2472.4

eV and 2473.2 eV for the main-edge peak, 1 gaussian centered at 2473.8 eV, 1 gaussian centered at 2476.5
eV, and 1 gaussian centered at 2478.5 eV.
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Figure S2. Example of fitting a theoretical XAS spectra (Li-Se) with 1 gaussian peak centered at 2470.6 eV for
the pre-edge peak and 2 gaussian peaks centered at 2472.6 eV and 2474.00 eV for the main-edge peak

Note that equation (8) differs slightly from our previous work.! The fitting procedure used in
the present paper used two gaussian peaks instead of one to fit the main-edge peak. This is to
account for the asymmetry of the main-edge peak.
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Figure S3. Fitting Li2S theoretical XAS spectrum with 10 gaussian peaks centered at 2472.3 eV, 2473.6 eV,
2475.6 eV, 2476.3 eV, 2477.1 eV, 2478.1 eV, 2479.4 eV, and 2480.4 eV. The sum of the shaded areas under
peaks centered at 2475.6 eV and 2476.3 eV is AI™.
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