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Bond lengths normalized distribution functions for the gas phase in acrolein 

 

 

Figure S1. Normalized distribution functions (g(d)) of the O=C double bond length (d) from the 

ensemble of geometries obtained for acrolein in the gas phase with distinct sampling schemes: 

classical molecular dynamics (MD), ab initio molecular dynamics (AIMD), Wigner sampling with 

the 6-31G basis set (WS) and Wigner sampling with the larger basis set 6-311G(2d,p) (WS large 

basis set). 



 

 

 

 

 7 

 

 Figure S2. Normalized distribution functions (g(d)) of the C-C single bond length (d) from the 

ensemble of geometries obtained for acrolein in the gas phase with distinct sampling schemes: 

classical molecular dynamics (MD), ab initio molecular dynamics (AIMD), Wigner sampling with 

the 6-31G basis set (WS) and Wigner sampling with the larger basis set 6-311G(2d,p) (WS large 

basis set).  
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Figure S3. Normalized distribution functions (g(d)) of the C=C double bond length (d) from the 

ensemble of geometries obtained for acrolein in the gas phase with distinct sampling schemes: 

classical molecular dynamics (MD), ab initio molecular dynamics (AIMD), Wigner sampling with 

the 6-31G basis set (WS) and Wigner sampling with the larger basis set 6-311G(2d,p) (WS large 

basis set).  
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Absorption intensities of acrolein in the gas phase re-convoluted with  = 0.001 

 

 

 

Figure S4. Normalized absorption intensities of acrolein in the gas phase computed at the 

CASPT2(6,5)/ANO-L-VTZP level of theory using distinct conformational sampling approaches, 

classical molecular dynamics (MD), ab initio molecular dynamics (AIMD), and Wigner sampling 

(WS). For WS, two basis sets are compared, 6-31G (WS 6-31G) and 6-311G(2d,p) (WS 6-

311G(2d,p)) and using a reduced phenomenological broadening of  = 0.001. The normalization 

is performed for each set of sampling data. 
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Dihedral angles normalized distribution functions for the gas phase in acrolein 

 

 

Figure S5. Normalized distribution functions (g()) of the O=C-C=C dihedral angle (), in 

absolute value, from the ensemble of geometries obtained for acrolein in the gas phase with distinct 

sampling schemes: classical molecular dynamics (MD), ab initio molecular dynamics (AIMD), 

Wigner sampling with the 6-31G basis set (WS) and Wigner sampling with the larger basis set 6-

311G(2d,p) (WS large basis set).  
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Radial distribution functions for water solution in acrolein 

 

 

Figure S6. Radial distribution function (g(r)) between the acrolein atoms and those of the water 

solvent molecules for the 100 structures obtained in the 1 ns classical MD of Amber14 (blue line) 

and the 100 geometries generated by inserting the Wigner geometries of the chromophore into 10 

or 100 snapshots (red and green lines, respectively) from the 1 ns classical MD of Amber14 and 

relaxing the system with 10 ps MD (see text). 
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Bond lengths normalized distribution functions for the condensed phase in acrolein 

 

 

Figure S7. Normalized distribution functions (g(d)) of the O=C double bond length (d) from the 

ensemble of geometries obtained for acrolein in water solution with distinct sampling schemes: 

classical molecular dynamics (MD), quantum mechanics / molecular mechanics molecular 

dynamics (QM/MM MD) and mixed Wigner sampling with the 6-31G basis set (chromophore) 

and MD sampling for the solvent (WS+MD). Note that for the last approach the chromophore 

geometries are the same for the two independent MD simulations carried out with Amber14 and 

Materials Studio 2019. 
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Figure S8. Normalized distribution functions (g(d)) of the C-C single bond length (d) from the 

ensemble of geometries obtained for acrolein in water solution with distinct sampling schemes: 

classical molecular dynamics (MD), quantum mechanics / molecular mechanics molecular 

dynamics (QM/MM MD) and mixed Wigner sampling with the 6-31G basis set (chromophore) 

and MD sampling for the solvent (WS+MD). Note that for the last approach the chromophore 

geometries are the same for the two independent MD simulations carried out with Amber14 and 

Materials Studio 2019. 
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Figure S9. Normalized distribution functions (g(d)) of the C=C double bond length (d) from the 

ensemble of geometries obtained for acrolein in water solution with distinct sampling schemes: 

classical molecular dynamics (MD), quantum mechanics / molecular mechanics molecular 

dynamics (QM/MM MD) and mixed Wigner sampling with the 6-31G basis set (chromophore) 

and MD sampling for the solvent (WS+MD). Note that for the last approach the chromophore 

geometries are the same for the two independent MD simulations carried out with Amber14 and 

Materials Studio 2019. 
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Absorption intensities of acrolein in the condensed phase re-convoluted with  = 0.001 

 

 

Figure S10. Normalized absorption intensities of acrolein in the gas phase computed at the 

CASPT2(6,5)/ANO-L-VTZP level of theory using distinct conformational sampling approaches, 

classical molecular dynamics (MD), quantum mechanics / molecular mechanics molecular 

dynamics (QM/MM MD), and Wigner and molecular dynamics sampling for the chromophore and 

solvent, respectively (WS+MD), and using a reduced phenomenological broadening of  = 0.001. 

For WS+MD, two implementations are compared, Amber (WS+MD Amber) and Materials Studio 

(WS+MD MatSt). The normalization is performed for each set of sampling data. 
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Dihedral angles normalized distribution functions for the condensed phase in acrolein 

 

 

Figure S11. Normalized distribution functions (g()) of the O=C-C=C dihedral angle (), in 

absolute value, from the ensemble of geometries obtained for acrolein in water solution with 

distinct sampling schemes: classical molecular dynamics (MD), quantum mechanics / molecular 

mechanics molecular dynamics (QM/MM MD) and mixed Wigner sampling with the 6-31G basis 

set (chromophore) and MD sampling for the solvent (WS+MD). Note that for the last approach 

the chromophore geometries are the same for the two independent MD simulations carried out 

with Amber14 and Materials Studio 2019. 

 

 

 


