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Approach to surface chemical transition state using quantum state controlled
molecular beam
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In order to track down the transition state of surface chemical reactions,
we carried out basic research and developed new/novel experimental techniques with molecular beams.
Specifically, we traced the reaction of oxygen and ethylene molecules on copper and copper alloy
surfaces, clarifying the reaction process in the hyper-thermal region. In addition, we clarified the

underlying effects of stereochemistry and alloying on the oxidation reaction, using quantum
state-resolved/controlled molecular beams of oxygen. We also developed and constructed an utra-high
vacuum compatible oriented molecular beam device for elucidating molecule-molecule reactions, and
further advanced high-speed laser spectroscopy for future development.
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Table 1 The layer profile of Au atomic fraction (%) for CusAu(111), CuAu (111), and AusCu (111)
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