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A web-based program called Viridlis has been
developed in order to calculate the classical
second virial coefficient B(T)!, alongside with its
guantum corrections, for a molecular system of Az-
B> type as a rigid rotor. The intermolecular
interaction energy V(R, 6, 6y, @) is defined as:
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Where R is the distance between the centers of
mass, 6, and 6, are the angles between the
molecule axis and the center of mass coordinates,
and ¢ is the dihedral angle between Az and Ba:.
Y., represents the bipolar spherical harmonics,
and Vielol gre the moments, that can be write in
terms of the leading configuration (LCs) and can be
described as Pirani potential?> or the fifth degree
Rydberg potential.

The goal of this work is to obtain the value of the
second virial coefficient through a computational
numeric method hosted in the web, so other
research can avail from it.

Using ab initio points from electronic structure
calculation made in Molpro, Gaussian, and SAPT,
it was possible to create a code in Python that fits
these points to the fitting function of choice, and
calculates B for various temperatures(T) using
Monte Carlo integration through the VEGAS
library*. The final outputs are a downloadable
information table, and plots of B x T, V x R, and
Vialvl x R, Several different systems were used to
test the code, but only the results for HzF2 will be
shown here.

The software can be accessed through
https://virialis.streamlit.app/. Figure 1 represents
the Home Page of Virialis. From there, the user can
read the instructions on how to use it, and proceed
to page “Regression”, where he can input his ab
initio points’ files and choose the desired fitting
function. Once the fitting is done, the energy
information is displayed in a plot (figure 2), and the

generated information can be used as input for the
page “Polyatomic Molecules A2B2". There, a few
options ought to be specified, such as the number
of temperatures, and the atoms that are being
used. Viridlis uses the equation of state® as a

reference data.
Welcome to Virialis!

Figure 2: Graph of
V x R of HoF>,
for the six LCs.

Figure 1: Virialis Home Page.

Figure 3: Graph V'« x R of H,F,. Figure 3: Grh B(T) xT of
HZFZ.

As shown in the previous figures, Viridlis is a
working and functioning code that returns valuable
information about B(T) of A:-B: type systems.
However, its precision is imperfect, and corrections
are still underway. Apart from Az-Bg, it also works
for A-B molecules, and we wish to expand it to a
wider range of molecules, including the most
general case AB-CD.
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