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MMYVB optimized Cartesian coordinates in A.
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D, minimum
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D, minimum
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D,/D, conical intersection
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D,/D, conical intersection
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CASSCF(15,16)/6-31G* optimized Cartesian coordinates in A.

Dy(B,,) D,, minimum
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D,(B;,) D,, minimum
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D,(B,,) D,, minimum
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CASSCF(13,14)/6-31G* optimized Cartesian coordinates in A.

Dy/D, D,, conical intersection
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D,/D, D,, conical intersection
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Table S1. MMVB energies (a.u.) of states D, D,, and D, at the PES minima and at the D,/D, and D,/D,

conical intersections.

Geometry/State D, D, D,

D, minimum -1.045809 -1.011632 -0.970883
D, minimum -1.030080 -1.027086 -0.958685
D, minimum -1.041979 -1.007845 -0.974928
D,/D, CI -1.026937 -1.026923 -0.957178
D,/D, CI -1.023130 -0.962611 -0.962385
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Table S2. Distribution of the positive charge over atoms of pyrene radical cation for different

electronic states at critical spatial configurations.

Geometry State Atom 1 Atom 2 Atom 3a Atom 3a'  Atom 4
D, 0.0576 0.0304 0.0749 0.0693 0.0677
Dy, minimum D, 0.0529 0.0628 0.0741 0.1120 0.0357
D, 0.0292 0.0223 0.0598 0.0943 0.1027
D, 0.0568 0.0305 0.0740 0.0693 0.0694
D, minimum D, 0.0518 0.0616 0.0745 0.1184 0.0337
D, 0.0501 0.0579 0.0624 0.0296 0.0938
D, 0.0577 0.0304 0.0743 0.0673 0.0692
D, minimum D, 0.0541 0.0659 0.0730 0.1112 0.0343
D, 0.0311 0.0254 0.0593 0.0885 0.1027
D, 0.0567 0.0306 0.0738 0.0692 0.0695
Dy/D, CI D, 0.0517 0.0616 0.0745 0.1188 0.0336
D, 0.0518 0.0606 0.0643 0.0368 0.0852
D, 0.0601 0.0315 0.0740 0.0651 0.0676
D,/D, CI D, 0.0568 0.0705 0.0714 0.0999 0.0366
D 0.0276 0.0191 0.0629 0.1039 0.0980

S}

The geometry of the critical points on the PESs provides one way to characterize the states.
Alternatively, their electronic structure can be partly understood on the basis of the charge distribution
in the cation. Although the charges determined in the framework of the MMVB method are not quite
reliable, because they are obtained from the wavefunction with ionic states projected out, their values
and changes still can characterize the states. One can see that the charge distributions for the three
states are quite distinctive.
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Table S3. CASSCF(15,16)/6-31G* energies (a.u.) of states Dy, D,, and D, at the PES minima and at

the D,/D, and D,/D, conical intersections.

Geometry/State B,, energy B;, energy B,, energy
D, minimum -611.729381 -611.692947 -611.665736
D, minimum -611.716902 -611.705185 -611.657744
D, minimum -611.724624 -611.692250 -611.670342
Dy/D, CI* -611.702012 -611.702202

D,/D, CI -611.653558 -611.657473

“ Conical intersections were optimized using CASSCF(13,14)/6-31G* level.

Table S4. CASPT2/6-31G* energies (a.u.) of states D,, D,, and D, at the PES minima and at the D,/D,

and D,/D, conical intersections.

Geometry/State B,, energy B;, energy B,, energy
D, minimum -613.543893 -613.506146 -613.486188
D, minimum -613.533541 -613.514582 -613.478940
D, minimum -613.540449 -613.505953 -613.490503
Dy/D, CI -613.515262 -613.505066

D/D, CI -613.468592 -613.478623
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Figure S1. MMVB and CASSCEF (in italics) optimized structures. Bond lengths are in A.
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Dy/D, D,, conical intersection
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