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Photoreduction mechanism undelying laser-induced particle formation of metal ion
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Laser-induced particle formation has opened up a unique approach for
synthesizing various types of metal particles; pulsed laser irradiation effectively reduces metal
ions to neutral atoms and induces the growth of embryonic particles. However, the photochemical
reaction mechanism underlying these processes remains unclear. To address this gap, we investigated
the kinetics and dynamics of the laser-induced processes involving noble metal ions such as Rh, Pd,
and Au by employing time-resolved energy-dispersive XAFS(DXAFS) and quantum chemical calculations.
In situ measurements of DXAFS allowed us to trace the electronic and structural changes of metal
precursors during the photoreduction. Our results revealed that the new reaction pathways and the
reaction intermediates are involved in each reaction system, providing insights into the intricate
details of the reaction processes.
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