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non-equllibrium dynamics of hydrogen-bonded molecular assembly
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The non-equilibrium dynamics of the molecular assembled systems shares the
fundamental principles with the so-called dynamic solvent effects which arise in the chemical
reactions in highly viscous solvents under high pressure, where the chemical equilibrium between
solute and solvent system is violated. In the present theory-experiment joint studies on several
soft materials, the non-equilibrium solvation theory developed by our group was applied to the
hydrogen-bonded molecular assemblies. First, we were engaged in the preliminary analysis and
simulation build-up. Then, the large-scale MD simulations (MS-TIS pathsampling calculations) were
done to directly estimate the reaction rate constant which is compared and analyzed with the
theoretical models and the experiments. Highly accurate QM calculations were done to analyze the
polymorph-dependent luminescence of the inter/intra hydrogen-bonded HPIP molecules.
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