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[Abstract] The nudged elastic band (NEB) method and the string method have been widely
used to obtain the minimum energy path (MEP). While these methods could find the chemical
reaction paths in large molecular systems, they require a large amount of computer resources
for MEP optimizations. One of the reasons is that intermediate structures (images) connecting
from the reactant to the product strongly correlate to each other. These correlations are
originated from constraints to keep the images at equal intervals. Therefore, in this study, we
have investigated the novel efficient approach to find the MEP without these artificial
constraints. Surprisingly, we could optimized reaction paths within dramatically reduced
optimization cycles. Then, this approach have been applied on model systems using some
important potential surfaces. As a result, it is confirmed that our approach is a powerful tool to
optimize MEP to investigate reaction paths in large molecular systems.
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Fig. 3. MEP obtained by our new method.



