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Molecular dynamics simulations to elucidate the mechanism of the universal
behavior of molecular assemblies observed in the processes of organic
semiconductor thin film growth
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Molecular dynamics (MD) simulations were applied to elucidate the mechanism
of nucleation and growth of organic semiconductor thin films. In particular, the phenomenon which is
universally observed in thin film growth of organic semiconductors, that is, rod-shaped molecules
are aligned with standing manner on substrate surfaces, was focused on. Specifically, the stability
of clusters (nuclei) comprising standing molecules of pentacene was investigated by MD simulations.
In the simulations, the clusters consisting of more than ten standing molecules could stably exist,

and furthermore, the stabilized clusters could grow by capturing additional molecules in MD
simulations. The results of the simulations were compared with the results of theoretical
calculations based on the classical nucleation theory, and their consistency led us to understanding
the stochastic behavior which critical nuclei show.
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