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The Reference Interaction Site Model (RISM) equation is a molecular integral equation theory (IET)
method for molecular liquids formulated by Chandler et al.» and further developed over the years to
apply to polar and ionic molecular liquids. It is a rigorous statistical mechanical approach to
predicting liquid structure and solvation thermodynamics?. There are very few widely available open-
source and modern implementations of the RISM equation. pyRISM is an open-source python
implementation of the RISM equation. It calculates radial distribution functions and various
correlation functions for neat liquids as well as solute interactions under the assumption of infinite
dilution. Using the correlation functions, solvation free energy can be computed from RISM theory.
It can also calculate the solvation free energy density profile of a liquid3. The RISM equation is a
nonlinear integral equation and is treated as a fixed-point problem. This problem is solved iteratively
and quickly using the Modified Direct Inversion in the Iterative Subspace (MDIIS) method for
accelerating convergence. The convolutional integrals are solved with Fast Fourier Transform (FFT).
NumPy* and SciPy® are utilised to make use of their built-in functions implemented in C, and Numba®
is used to speed up any parts of the code that cannot be vectorised by NumPy. An extension of the
code enables chemically accurate predictions of solvation free energies in both aqueous and organic
solvents at a wide-range of temperatures using a novel deep learning derived solvation free energy
functional.
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