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Machine learning for molecules

Natural science has developed by finding common patterns from a large number of experimental facts and unraveling the
mechanisms by which these patterns are formed. With the help of the rapid development of computers, we are now in an
era in which machines can perform such intellectual activities as pattern discovery. Machine learning is capable of
classifying images and documents and generating new images and documents. Our goal is to help people think by having
programs "understand” chemical knowledge. For example, machine learning predicts various kinds of chemical reactions
catalyzed by transition metal complexes. In addition, chemical data is predictable by quantum mechanics in principle. We
study ways to incorporate this background knowledge into machine learning, generate training data from quantum chemical

simulations, and extract useful chemical data from papers and other sources.

Excited state dynamics of transition metal complexes

In transition metal complexes, electronic relaxation occurs with the changes of spin multiplicity and complex
structure after photoexcitation, because of high density of states and multiple spin multiplicities in excited states.
Revealing the electronic and structural changes has been attracting attention in optical science and technology.
For example, it may lead to guidelines for extending the lifetime of key states in energy conversion and for
controlling the important states in recording materials. We have been studied electronic relaxation dynamics of

transition metal complexes by using quantum chemical calculations and molecular dynamics simulations.
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