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The ability of atomic, colloidal, and nanoparticle systems to self organize into crystal structures
makes the prediction of crystal structures in these systems an important challenge for science.
In a recent Nature Review Article, Scott Woodley and Richard Crow claim The prediction of
structure at the atomic level is one of the most fundamental challenges in condensed matter
science.Thus it is unsurprising that the subject has received much attention from the scientific
community over the last several decades. The question itself is deceivingly simple: assuming
that the underlying interaction between constituent particles is known, which crystal structures
are stable. In this talk we describe a method based on a combination of a genetic algorithm
and Monte Carlo simulations to predict close-packed crystal structures in hard-core systems.
We apply the method to study binary hard-sphere systems and use it to predict the binary
structures in a mixture of large and small hard spheres with various stoichiometries and diame-
ters ratios between 0.4 and 0.84. Additionally, we present the results of computer simulations
studying the stability of the predicted AB and AB2 stoichiometric binary mixtures of hard
spheres for size ratios 0.74-0.85.
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