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Supplementary Note 1: Experimental core-valence double ionisation spectra of CO,
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Supplementary Figure 1. Core-valence spectra of CO; obtained at photon energies of 360 eV for the Cls edge (panel b))
and 603 eV for the Ols edge (panel c)), respectively, in comparison with the valence photoelectron spectrum (panel a))
obtained at 40.81 eV photon energy. The core-valence spectra were shifted by 308.1 eV (panel b)) and 554.1 eV (panel c)),
respectively, to line up with the lowest spectral feature of the valence photoelectron spectrum. Similar core-valence spectra of
CO, have been published previously by some of us'-2.



Supplementary Note 2: Experimental valence and carbon 1s ionisation spectra of allene
in comparison with theoretical calculations
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Supplementary Figure 2. Panel a): Theoretical calculations of the valence single ionisation energies of allene, in
comparison to our experimental data. Panel b): Theoretical calculations of the single carbon 1s core-ionisation energies of
allene, in comparison to the experimental data (taken with permission from the PhD thesis of Oksana Travnikova®). C¢ and Cr

denote the central and terminal carbon atoms, respectively.
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