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Objectives:

The objectives of this project are to investigate structure and dynamics of diluted ammonia
solutions of alkali and alkaline-earth ions and to observe tendency of properties upon change of
the ions from similar row or period of the periodic table. In addition, the importance of many-
body effects in the potential energy surface will be focused. New simulation methodology and
development of software are also another targets.

Methodology:

The structure and dynamics of the solutions were obtained by statistical analysis of the resulits
extracted from molecular dynamics simulations. The potential energy surface used in the
simulations can be modeled by quantum mechanics method.

Results:

It is found that many-body effects are very high in the ionic solutions. Inclusion of such effects
into the simulations are critically important to correctly model the structure and dynamics. To
achieve high quality results, combined quantum mechanics and molecular mechanics (QM/MM)
simulation has been purposed. These findings are accepted for publication in international
journails.

Conclusion:

Many-body effects are necessary for simulations of ion solvation and such effects can be

efficiently modeled by combined quantum mechanics and molecular mechanics (QM/MM)

method.

Suggestions / Further Implication:

Knowledge and technology obtained from this project will be extended to study more complex
problems in biological sciences. One potential application of this project is metalloprotein where
metal ions are embeded in the protein 3-D structure to exhibit protein's functionality.
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