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Visible light driven phtocatalyst is demanded, for example, for using natural resources, sunlight to generate
hydrogen gas via water splitting. In this research, we demonstrate the two-dimensional (2D) array of gold
nanoparticles (AuNPs) as a high intense near-field light-generating layer, because of the high intense of
light, which may cause two-photon absorption excitation from visible lights into UV excitation inside
titania photocatalyst. We used a bottom-up approach to fabricating a visible light-driven titania
photocatalyst device bearing an embedded 2D array of AuUNP. The device is a layered structure prepared
by depositing a 2D array of AuNPs on a transparent conductive substrate, thin indium tin oxide layer, on
quartz, coating the 2D array of AuNPs with a monolayer of trimethoxyoctylsilane (TMOS), and depositing
titania nanocrystals on the anchoringmolecule TMOS layer. The visible light activity of the device was
tested using photocatalytic degradation of methylene blue (MB) by irradiating the device with visible light
(700 nm light) and ultraviolet (UV) light (250-380 nm) sources. The localized surface plasmon resonance
peak of the 36 nm AuNP 2D array is around 700 nm. In comparison with other control samples, the device
showed the highest photocatalytic activity with visible irradiation. The origin of the visible light activity
was confirmed by both quadratic incident light power dependency and action spectrum to be
plasmon-induced two-photon absorption.




