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Ab Initio Simulation of Pyrene Spectra in Water Matrices

The Cartesian coordinates (in A) of Sy state of pyrene in water matrix
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The Cartesian coordinates (in A) of L, state of pyrene in water matrix
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The Cartesian coordinates (in A) of L, state of pyrene in water matrix
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Figure S1. Temperature dependence of the Herzberg—Teller spectra of (a) SO—SI, (b) S0O—S2, and (¢)

S1—S0 transitions of pyrene in absolute scale. Procedure 2, Lorentzian broadening with HWHM ~5

cm .
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Figure S2. Temperature dependence of the Franck—Condon spectra of the SO—S1 and SO—S2
transitions of pyrene normalized to unit height. Procedure 1, Lorentzian broadening with HWHM ~5

cm L.



Figure S3. The mode (15 cm™!) of Py-44H,0 cluster with the largest HR factor.



1.2 -

1L,E,, 42K —— water cluster
14 ——gas
0.8 -
0.6 -
0.4 -
0.2 -

. JL& W

25000 26000 27000 28000 29000 30000 31000 32000 33000

Figure S4. Vibronic profile of SO—S1 transition of pyrene (pink line) and Py-44H,0 cluster (blue

line).



Figure S5. Huang—Rhys factors for SO—S1 transition of pyrene (Procedure 1)
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Figure S6. Huang—Rhys factors for SO—S1 transition of Py-44H,0 cluster (Procedure 1)
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Figure S7. Vibronic profile of SO—S2 transition of pyrene (pink line) and Py-44H,0 cluster (blue

line).



Figure S8. Huang—Rhys factors for SO—S2 transition of pyrene (Procedure 1)
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Figure S9. Huang—Rhys factors for SO—S2 transition of Py-44H,0 cluster (Procedure 1)
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