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Construction of basic theory for deuterium science and creation of new concept
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To understand the mechanism of stability and reactivity of deuterated
compounds, it is necessary to understand the electronic structure changes of deuterated compounds
induced by the quantum effect of deuteron. In this study, we developed the new quantum theory, which

is non-Born-Oppenheimer type approach, for the deuterated compounds to solve the real behavior of
deuterated compounds about their properties and reactivities. Especially, we succeeded the
calculations of excited states and some spectroscopic properties to describe the difference of
hydrogen and deuterium. In addition, we analyzed the electronic structure, kinetic isotope effect,
stability and reactivity in enzyme for deuterated compounds, and found the role of deuterium effect
for those.
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