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Abstract

 
Empirical potential structure refinement (EPSR) – originally called EPMC1 - evolved 
from Reverse Monte Carlo (RMC) simulation 10 years ago. Subsequently there have 
been several examinations of the methodology of EPSR,2 the most recent being a full 
appraisal of using EPSR to extract partial structure factors from diffraction data.3 
There is a growing literature of applications of the EPSR method to the study of 
(mostly) molecular systems. Although EPSR and RMC are closely analogous in many 
regards, there are some technical but important distinctions between the two tools. 
Fundamentally RMC attempts to build a structural model of the scattering system 
with the minimum of prior information. It therefore has the ability to explore a very 
wide range of possible structures which are consistent with the scattering data. EPSR 
on the other hand attempts to restrict the structural phase space that can be explored 
by imposing harmonic constraints on the structure of any molecules present in the 
system under study, and by assuming an initial guess for any interatomic forces 
(repulsive, dispersive, Coulombic) which are likely to be present. The difference 
between the scattering data and the simulated data is then used to develop a 
perturbation to those forces so that the simulation reproduces as close as possible the 
diffraction data. The need for supplying these additional constraints arises because 
there are usually far fewer X-ray and neutron isotope data sets available compared to 
the number of partial structure factors needed to define the structure for most of the 
systems that are investigated with EPSR. Moreover, due to the systematic error that 
creeps into all diffraction measurements, it is never safe to rely solely on the 
diffraction data to supply all the necessary structural constraints. The talk will be 
illustrated with some recent applications of EPSR to both atomic and molecular 
systems. 
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