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We have developed quantum transition state and quantum reaction path by
using quantum multi-component molecular theories, such as multi-component molecular orbital, density
functional theory, quantum Monte Carlo, and ab initio path integral methods. Especially, we have
applied the string method and nudged elastic band method to our quantum multi-component molecular
theories. We have calculated some intramolecular hydrogen transfer and hydrogen abstraction

reactions by using our methods.
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Fig. 2. Relative energy profile of the reaction between HOSO: + NO,

Fig. 1. Relativeenergy profile (kcal/mol) of the reaction between HOSO: + NO, with one water with two water molecules
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