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Figure S1. Valence 7 orbitals of pyrene.
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Geometry

State 1(gs)min 1(Lb)mi" 1(La)min (1La/1Lb)CI
gs 0.00 -0.13 -0.12 0.18
Lb 3.42 (<0.01) 2.93 3.05 3.45
La 3.77 (0.15) 3.33 3.24 3.43

Table S1. SA-RASSCF(4,8|0,0/4,8)/SS-RASPT2/ANO-L(321,21) energies (eV) for the ground, the L
and the L, states of pryene at relevant characterized geometries. All the reported values are referred to
the ground state minimum. In parenthesis are reported the oscillator strength for the ground state — Ly

and ground state — L, electronic transitions at the '(gs)min.
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Figure S2. Example of geometries along the L, CAS(2,2) dynamics, at which high-level computations
reveal an inversion of the energetic order of the L, and L, states. Bond lengths are reported (in
Angstrom).

S4



Figure S3. Example of geometries along the L, CAS(2,2) dynamics, at which high-level computations
reveal an inversion of the energetic order of the Ly and L, states. Bond lengths are reported (in
Angstrom). Bond length differences with respect to the (gs)mn structure are reported.
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Table S2. Cartesian coordinates x, y, z (in A) of the optimized structures for the pyrene molecule.
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