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Figure S1. Comparison of the RASSCF and SS-RASPT2 M5 spectra for the 
Sym (top), Lin (middle), and Bent (bottom) structures in vacuum, methanol, 
and water. The M Medium active space was used. For the Sym and Lin 
species, the difference in results i s rather small, apart f rom the overall spectral 
shifts, when comparing the water, methanol, and vacuum spectra. For the Bent 
geometry, the difference b etween d ifferent so lvents is  mo re no table, especially 
in the stick spectra, but is masked in the convoluted ones.
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Figure S2. PESs at the RASSCF level for different geometries: (a) 3d with the 
M Medium active space (global shift 13.5 eV, Gaussian broadening FWHM 
1.25 eV) (b) 4d with the N Medium active space (shift 2.8 eV, broadening 
1.05 eV), (c) 5p valence with the Val Medium active space (shift -1 eV, broad-
ening 0.85 eV)
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Figure S3. SS-RASPT2 M5 spectra for the MD and Bent geometries as can-
didates to fit t o t he e xperimental r esults. The f ormer i s i n b etter agreement 
with the experiments for the main transitions and for the SU splitting. The 
stick spectra are colored according to the hole-bearing atom, as deduced from 
a Mulliken charge analysis. In the broadened spectra, the FHWM is reduced to 
1 eV for better visibility of the split SU feature.

4



−632 −630 −628 −626 −624 −622
Binding energy, eV

In
te

n
si

ty
, 
ar

b
. 
u
n
it
s

t c,i c t i

R, Int. ratio

0.05 Å, 8.0%

0.10 Å, 9.5%

0.15 Å, 12.1%

0.20 Å, 13.5%

0.25 Å, 17.5%

0.30 Å, 17.6%

0.35 Å, 22.1%

Figure S4. SS-RASPT2 M5 spectra calculated for a fixed bond angle of 165◦ and 
varied bond length. Dotted lines are given for comparison with the spectra 
calculated for an I–I–I angle of 180◦, which are shown in the main text with 
solid lines. The legend shows the difference i n b ond l engths a nd SU-to-main 
peak intensity ratio for the 165◦ bending angle. The experimental value for this 
ratio for the 3d spectrum in an aqueous solution is 12.2%.
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Figure S5. SS-RASPT2 N4,5 spectra calculated for different radii αPCM, used to 
construct PCM cavities for the Bent geometry.
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