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Virial coefficients are predicted over a large range of both temperatures and model parameter values (e.g., 
alchemical transformation) from an individual Mayer-sampling Monte Carlo simulation by statistical mechanical 
extrapolation. With this extrapolation method, a Mayer-sampling Monte Carlo simulation of SPC/E water 
quantitatively predicted the second virial coefficient as a continuous function spanning over four orders of 
magnitude in value and over three orders of magnitude in temperature with less than a 2 % deviation. In addition, 
the same simulation accurately predicted the second virial coefficient if the site charges were scaled by a constant 
factor, from an increase of 40 %, to a decrease of no charge at all. This method also performed well for the third 
virial coefficient and the exponential parameter of the Lennard-Jones fluid. This method increases the efficiency of 
accurately mapping virial coefficients over a range of parameters for use in applications such as prediction of protein 
aggregation, collapse of phase diagrams using extended corresponding states, computation of Boyle temperatures 
and theta solvent conditions, coarse-graining, and the fitting of models to experimental data. Example code is 
provided at https://github.com/usnistgov/mayer-extrapolation. 

 


