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Figure S1: Molecular natural orbitals of meso-tert-butyl-BODIPY used in the CASSCF
electronic structure calculations. Below the orbital plots is shown the orbital occupation in
the ground electronic state.
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Figure S2: Potential energy surface of electronic state Ss.
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Figure S3: Potential energy surface of electronic state Ss.
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Figure S4: Potential energy surface of electronic state Sjy.
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Figure S5: G-matrix elements.
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Figure S6: Permanent dipole moment of ground electronic state Sy .

Figure S7: Permanent dipole moment of excite electronic state S .
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Figure S8: Permanent dipole moment of excited electronic state Sy .
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Figure S9: Permanent dipole moment of excited electronic state S5 .
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Figure S10: Permanent dipole moment of excited electronic state Sy .

Figure S11: Transition dipole moment of the Sy — S .
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Figure S12: Transition dipole moment of the Sy — S5 .
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Figure S13: Transition dipole moment of the Sy — S5 .
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Figure S14: Transition dipole moment of the Sy — Sy .
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Figure S15: Transition dipole moment of the S; — 55 .
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Figure S16: Transition dipole moment of the S; — S5 .
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Figure S17: Transition dipole moment of the S; — S .
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Figure S18:

Figure S19:

Figure S20:
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Transition dipole moment of the Sy — S5 .
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Transition dipole moment of the Sy — Sy .
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Transition dipole moment of the S3 — Sy .
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Figure S21: Non-adiabatic coupling of the () reaction coordinate.

120~

100~

for (an)

1 05 0 0.5 1
Ql

Figure S22: Non-adiabatic coupling of the () reaction coordinate.
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Figure S23: Time-dependent S; population for all values of resonance frequency w,. and field
strength . discussed in the main article.
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Figure S24: Potential energy curves cuts along the S reaction coordinate (top panel) and
difference between Sy and S; dipole moments.
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Photon number

Another aspect of the cavity coupled dynamics that can be analyzed is the cavity’s photon

number. The expectation value of the photon number operator can be written as!

o= el _ 2 )

where H, is the cavity Hamiltonian given by

. h? 92
i d

Ly,
C= Ty am T §ng27 (2)

In Fig. S25 is presented the time-dependent photon number (n) from the dynamics presented

in Fig. 3 of main article.

References

(1) Csehi, A.; Vibok, A.; Haldsz, G. J.; Kowalewski, M. Quantum control with quantum

light of molecular nonadiabaticity. Phys. Rev. A 2019, 100, 053421.

14



|, = 3.02ev "‘

W’VW i

T Wu

WW’Mkhnﬂ!I«;N“, 4l

o
te)

w, = 2.25 eV

o
~

o
o

o
te)

o
~

Photon number (n)

o
o

400
Field strength (&c)

—2.06 GV/m 0.51 GV/m

—1.80 GV/m 0.39 GV/m

—1.54 GV/m 0.26 GV/m

—1.29 GV/m ——0.13 GV/m

1.03 GV/m —0.05 GV/m
(i A 0.77 GV/m  ——0.005 GV/m

0 100 200 300 400
Time (fs)

Figure S25: Time-dependent photon number from the dynamics presented in Fig. 3 of main
article.
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Cartesian coordinates

Ground state equilibrium (Sg?) geometry
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