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Broadband plasmon-induced charge separation and hydrogen generation dynamics
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The objectives were to fabricate a plasmon-induced charge separation system
layered with gold nanostructure arrays and titanium oxide or transition metal dichalcogenide (TMDC)
2D materials, and to elucidate carrier dynamics using femtosecond transient absorption spectroscopy,

as well as to quantitatively evaluate the electron transfer dynamics to the hydrogen evolution
cocatalyst and the subsequent hydrogen bubble dynamics.
Titanium oxide thin films of 10~200 nm were fabricated on substrates with gold nanoparticle arrays,
and a platinum cocatalyst was deposited. The photocatalytic performance showed high activity at the
minimum film thickness. The charge separation and recombination dynamics in composite materials of
gold nanoparticles and TMDC materials were elucidated.
A new spectroscopy system using an amplified femtosecond fiber laser was developed to replace the
damaged light source.
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