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In this study, we succeeded molecular modeling of nanostructured soft
matters within the framework of first-principles calculation based on density functional theory.
This methodology of computational chemistry enables us to reproduce self-assembled structures with
aggregation of nonionic moieties and nanodomain formation of ionic moieties for various compounds by

using large-scale molecular dynamics calculation. Our simulations revealed molecular insights on
water and 1ons properties in nanoconfined environments of the soft matters, and
statistical-mechanical difference of molecular transport phenomena via various self-assembled
nanostructures. Additionally, to bridge nanoscale perspectives between experimental measurements and

our simulations, the spatially-decomposed methodology of infrared spectroscopy for hydrogen-bonding

properties has been newly constructed in this study, which was widely adopted to elucidate
solution-chemical properties in various soft matters interface.
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