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We present CLPdyn, a freely available code intended to perform Molecular Dynamics simulations of organic
molecules in condensed phase.[1-3] CLPdyn can handle both continuous phases (liquids, crystals) and finite-size
clusters (liquid droplets, nanoparticles), and exploits the thoroughly tested Coulomb-London-Pauli atom-atom
intermolecular potential[4,5]. The implementation relies on standard MD algebra, but also includes new
algorithms, specifically designed to deal with isolated clusters, to (i) suppress net overall translational and
rotational momenta, (ii) handle the evaporation of molecules from the cluster surface, and (iii) measure the
amount of residual symmetry from the number and kind of isometries present in the cluster. Application to organic
solvents (benzene, chloroform, methanol and pyridine) [2] and crystals spanning very different intermolecular
recognition patterns (maleic/succinic anhydrides, alanine/glutamic acid, methylurea, 1,4-cyclohexadiene and
methyl-2-amino-5-hydroxybenzoate) [3], shows that CLPdyn reliably reproduces macroscopic thermodynamic
quantities, and highlights the effect of the relative strengths of intermolecular forces on rotational correlation
times, self-diffusion coefficients and pair distribution functions. Possible applications of CLPdyn to the molecular—
level study of non—equilibrium solution chemistry, including the early stages of crystal nuclei formation, are also
discussed.
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