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Abstract:
The splitting of water either by electricity-driven or photo-driven has been widely studied for energy conversion into fuels and chemicals; in particular, the oxygen evolution reaction (OER) plays a vital role by giving protons and electrons to these processes. However, the intrinsic process of OER is sluggish and suffers from severe efficiency loss as well as large over-potentials.1 Therefore, finding proper OER catalysts is critical in accelerating the reaction, reducing the over-potential and improving the overall efficiency. It is believed that the highly oxidative metal ions may be the active sites of OER catalysts, and the corresponding investigations confirm that the OER catalytic performance may depend on the outer electron states of the transition-metal species.2 

[bookmark: _GoBack]Localized surface plasmon resonance (LSPR) is the coherent charge density oscillation confined to noble metal (such as gold and silver) nanostructures, which is excited by the electromagnetic irradiation (light).3 This light phenomenon attracts a great deal of attention, because it is capable of efficiently absorbing photons and converting light energy to hot electrons (also referred to “energetic electrons”) and enhanced local electric field. During the LSPR process, hot electrons will be excited and transferred, and simultaneously leading to the hole generation on the surface of plamsonic materials to capture external electrons. Meanwhile, the local electric field of the plasmonic nanostructures could be greatly enhanced, which leads to many unique features such as plasmon enhanced fluorescence and SPASERs.4,5 Inspired by the above phenomena, hybridizing the transition-metal catalyst with plasmonic metal nanoparticles would cause electron-transition metal species, and eventually promote the OER catalytic performance. Thus, the investigation of transition metal species with plasmonic nanoparticle hybrids is highly necessary.
 
In this study, the gold decorated two-dimensional (2D) -MnO2 nanosheet composites were successfully prepared with various percentage of gold loading.6 The composite showed excellent OER catalytic performance under and after green laser excitation. In this composite, -MnO2 nanosheets were chosen as the primary OER catalysts for the unique 2D structures and good electrochemical performance. Gold nanospheres were decorated on the 2D MnO2 nanosheets as the nanoantennas and plasmonic exciters. The electrochemical results showed that the OER catalytic performance could be severely enhanced by activating the LSPR from GNSs under the 532 nm laser irradiation. Our study indicates that plasmon-induced hot-electron excitation could largely promote the confinement of the outer electrons within transition-metal species. The plasmonic “hot holes” nearby may work as the effective electron trapper to form the active Mnn+ species which could provide active sites to extract electrons from OH- and finally allow for high-efficiency electrochemical water oxidation at lower onset potential. 
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