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Fig. S1 1s2p maps of Fe;O3 for different pressures. 13 GPa and 75 GPa were measured using Si(111) monochromator, while the remaining maps
were measured using the Si(311) monochromator which corresponds to an energy resolution of 1.0eV and 0.2eV for the incident energy of 7100eV,
respectively.
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in situ XES spectra
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Fig. S2 Each spectrum measured with 1 minute acquisition time corresponding to the results presented in Fig.3 and Fig. 7 along with its SNR.
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Fig. S3 Vtc spectra of Fe; O3 at 75 GPa for different integration times as already shown in Fig. 8 in the manuscript. The spectra shown with dashed
lines represent the solid line ones of the same color binned using 3 pixels to increase the SNR. This is an adequate procedure if the width of spectral
features is significantly larger than the energy resolution. The energy step size of the original data is ~0.4€V and increases to ~ 1.2 €V after binning.
The comparison of binned spectra indicate a minimum measurement time of about 10 minutes to achieve a reasonable data quality.
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