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Development of Comprehensive Analysis Method of Single-Molecule Chemical
Reactions
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In this study, we investigate the molecular species produced in
single-molecule chemical reactions, occurring among single molecules in a solution. To precisely
identify the reactants and products, a single molecule identification method was developed by
combining measurements using quantum mechanical currents that read out the electronic state of a
single molecule and machine learning. Using this identification method, we successfully identified
multiple and target molecular species in solution and impurities, respectively, with high precision.

Furthermore, quantitative analysis was demonstrated through the determination of the molecular
species and existence ratio of the molecular species in solutions with two types of molecules that
were mixed at different ratios. In addition, the existence of multiple intermolecular interactions
was shown via the measurement of bimolecular aggregates.
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