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1. Optimized geometries

All geometries were optimized in Gaussian 09 package with BhandhLYP/6-31g* method. A frequency
analysis was always performed for each geometry to confirm stationary point.
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lonized CsF,CN
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C3FaN neutral fragment (Table Il in manuscript)
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CsFsN neutral fragment (Table 1l in manuscript)
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CsF4N cation fragment (Table Il in manuscript)
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CsFeN cation fragment (Table Il in manuscript, reaction n. 5)
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CsF3N cation fragment (Table Il in manuscript, reaction n. 7)
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C3F3N cation fragment (Table 1l in manuscript, reaction n. 8)
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CF3 neutral fragment (Table Il in manuscript)
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2. Potential energy surface
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Fig. S1: Ground state, constrained PESs of ionized C3F;CN along the C-CFs bonds calculated at the FOMO-
CASCI(13,8)/6-31g* level using the geometry of a) neutral and b) ionized molecule optimized at the
BHandHLYP/6-31g* level.



A) Ground and exc. states 1-3 B) Exc. states 4-6

Relative energy/eV Relative energy/eV
0 2 4 6 3 45 6 7 89
I . @4 .

25 2.5 25
2.0 : 2. 2.0
15 15 R(C1—Co)A 1.5 15
R(C, - i (C1-Cy) R(C,- A R(Cy-Co)/A

Fig. S2: Constrained PESs of ionized C3F-CN along the C-CF; bonds calculated at the FOMO-CASCI(13,8)/6-
31g* level using the geometry of neutral molecule optimized at the BHandHLYP/6-31g* level. Panel A shows
PES of ground and excited state 1-3 and panel B shows PES of excited states 4-6.

A) Ground and exc. states 1-2 B) Exc. states 3-6
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Fig. S3: Constrained PESs of ionized C3F7CN along the C-CF3 bonds calculated at the FOMO-CASCI(13,8)/6-
31g* level using the geometry of ionized molecule optimized at the BHandHLYP/6-31g* level. Panel A shows
PES of ground and excited states 1-2 and panel B shows PES of excited states 3-6.



