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In silico photolysis rate constant: J. Phys. Chem. Lett. 2020, 11, 14, 5418-5425
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Photolysis rate constant J

The photolysis rate constant (J) is the first-order decay constant
for a given photochemical process
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photoabsorption cross section

What is the probability that the molecule will
absorb a photon at a given wavelength?

In silico photolysis rate constant: J. Phys. Chem. Lett. 2020, 11, 14, 5418-5425
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Photolysis rate constant J

The photolysis rate constant (J) is the first-order decay constant
for a given photochemical process
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photolysis quantum yield

What is the yield of a given photolysis process
once a photon of wavelenght A is absorbed?

In silico photolysis rate constant: J. Phys. Chem. Lett. 2020, 11, 14, 5418-5425
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'In silico” using computational and quantum
chemistry methods

In silico photolysis rate constant: J. Phys. Chem. Lett. 2020, 11, 14, 5418-5425

Emanuele Marsili A Theoretical Perspective on the Actinic Photochemistry of 2-hydroperoxypropanal



Photoabsorption cross section o( A\

The I1dea behind the nuclear
ensemble approach 1Is to

sample a large number of
molecular geometries and

convolute each vertical electronic
transition

Emanuele Marsili A Theoretical Perspective on the Actinic Photochemistry of 2-hydroperoxypropanal



Photoabsorption cross section o( A\

The 1Idea Dbehind the nuclear
ensemble approach Is to
sample a large number of
molecular geometries and

convolute each vertical electronic
transition

e

' How to obtain the ground-state |

| nuclear distribution to sample |
the geomerie§?

|

P —

*'-:‘____-____ I

e —— — — = ——

'—:__;__- -

Emanuele Marsili A Theoretical Perspective on the Actinic Photochemistry of 2-hydroperoxypropanal



Photoabsorption cross section o( A\

Wigner Distribution

The I1dea behind the nuclear
ensemble approach s to

sample a large number of
molecular geometries and
convolute each vertical electronic
transition

' How to obtain the ground-state |
| nuclear distribution to sample
the geometries?
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e Wigner distribution

ACS Earth Space Chem. 2022, 6, 1, 207-217
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Wigner Distribution
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Emanuele Marsili A Theoretical Perspective on the Actinic Photochemistry of 2-hydroperoxypropanal 3



Wavelength dependent quantum yield ¢(\)

S2 ® Partitioning the spectra in energy windows
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Wavelength dependent quantum yield
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PCET and Oz quantum yield

® The proton-coupled electron transfer
(PCET) occurs In the excited state
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® Computational and theoretical chemistry can fill the gap left by the lack of
experimental studies for transient VOCs

Emanuele Marsili A Theoretical Perspective on the Actinic Photochemistry of 2-hydroperoxypropanal



Summary

® Computational and theoretical chemistry can fill the gap left by the lack of
experimental studies for transient VOCs

® \We employ the nuclear ensemble approach coupled with harmonic Wigner
O’(/\) distribution to compute the photoabsorption cross-section for the 2-

hydroperoxypropanal.
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- Using O'()\) and @g)\) we have computed the photolysis rate constant
| (J) under atmospheric conditions
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| The photochemistry of 2-hydroperoxypropanal is relevant in determining '
the oxidation balance of the troposphere
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