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Frozen Gaussians: A very simple semiclassical approximation

J. Chem. Phys. 75, 2923 (1981);

Eric J. Heller

ABSTRACT

A new and convenient semiclassical method is proposed. It relies only upon classical
trajectories and Gaussian integrals. It seems to work very well for the model molecular
vibrational spectra investigated here. It should be applicable to a wide variety of processes

and can be variationally improved if necessary.
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Writing aid

 Always use an advanced writing aid
like Grammarly

 Always use a reference manager
(Endnote, Mendeley, Zotero)

e Use ChatGPT and Al tools, but be
extremely careful!

* For final revisions, use “Read
aloud”



Why not
LaTeX?

* Low productivity
e Prone to mistakes

 Bad for co-authoring
(most of my colleagues don’t use 1t)

e Low-level WYSWYG
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reader
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 Ina hurry
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Story telling
approach

 Think about your story
» Talk to your imaginary reader
o et the story evolve



Beware the
curse of
knowledge

In the case of thymine dinucleotide, the excited-
state lifetime revealed an Arrhenius-type
dependence on the temperature,

dropping from 2.0 to 0.8 ps when the system was
heated from 100 to 300 K.

In the case of thymine dinucleotide, the excited-
state lifetime revealed an Arrhenius-type
dependence on the temperature [In(z) oc T,

dropping from 2.0 to 0.8 ps when the system was
heated from 100 to 300 K.



Be clear

Fortunately, as | will show later, we can get an
approximated solution for the number of
microstates by supposing the ensemble of
vibrational frequencies ...

Fortunately, as | will show later (Section 2.5.3),
we can get an approximated solution for the
number of microstates by supposing the ensemble
of vibrational frequencies ...




1 paragraph
=1 Idea

The first assumption implies that we will
not describe anharmonic  modes, like
Intramolecular hydrogen bonds or iInternal
rotations (like those methyl groups are prone to).
(---)

The second assumption implies that we
will also not discuss temperature associated with
the energy allocated in the translational and
rotational modes. (...)



Speak to
your reader

In the following sections, we will
discuss the solution to the degenerated
problem In the Boltzmann and Gibbs
formulations. Although the solution iIn
the Boltzmann formulation 1s well
known,22 | am unaware of any
demonstration using Gibbs.



Show
confidence

The better performance of the arithmetic over

the harmonic mean is fortunate. It suggests that
low frequencies may not be more relevant than
high frequencies for temperature determination.

The better performance of the arithmetic over
the harmonic mean Is fortunate. It implies that
low frequencies are not more relevant than
high frequencies for temperature determination.




Some times,
boring IS
better

The heating of a chromophore due to Internal
conversion is crucial to characterize photoprocesses. In

this work, we simulated the dynamics of cytosine to
determine 1ts nonradiative decay time.

The heating of a chromophore due to iInternal
conversion Is crucial to characterize photoprocesses. In
this work, we simulated the dynamics of cytosine to
determine its internal conversion time.




Revise,
revise,
and revise

The time dependence of the following
quantities Is required by the model: (i)
the population of the excited state and
(11) the potential energy of the molecule.

The model requires the excited-state
population and the molecule’s potential
energy, both as a function of time.
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 Work on your story
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* Make figures & tables

* Read the literature
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