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Chemical reactions in solution are typical multi-scale processes that can be modeled at varying
degrees of complexity and different scales. The analysis of multi-scale phenomena is one of the
most challenging problems in experimental and computational chemistry. Despite ab initio
molecular dynamics (AIMD) innovated in the field of realistic computer simulation, direct
observation of such complex processes in conventional molecular dynamics is impossible in most
cases, because it would require a large number of trajectories that are orders of magnitude beyond
the reach of most available computer systems. To confront this difficulty, we have applied a
minimum free-energy paths (MFEP) search method by combining AIMD to a typical

metal-mediated catalytic reaction in solution.
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