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Abstract: In the last decades, surface-enhanced Raman scattering (SERS) spectroscopy has become a 
versatile vibrational spectroscopic technique with a number of applications in the chemical, material and, in 
particular, life sciences. In the first part of this talk, I will show our recent work on the use of SERS spectroscopy 
for probing the spatial nonlocality effect – a quantum mechanical phenomenon, which is recently believed to set 
an ultimate limit of plasmonic near-field enhancement in metallic nanostructures with critical dimensions on the 
order of a few nanometers or less [1]. I will present our theoretical and experimental investigations on the effect 
of spatial nonlocality in metal films with controllable surface roughness [2]. Our results reveal that the spatial 
nonlocality effect on the metal dielectric response has to be taken into account for more accurate prediction of 
the SERS enhancement at large surface roughnesses. Current work focuses on the SERS spectroscopy of both 
spatial nonlocality and quantum tunneling effects in metal nanoparticle dimers with tunable interparticle distance 
down to subnanomemter scales [3]. In the second part, I will show the use of SERS spectroscopy for monitoring 
catalytic reaction dynamics provided that plasmonic metal nanoparticles for Raman enhancement are properly 
integrated with catalytic metals to form single entities [4]. I will present a facile approach for synthesizing Au@Pt 
core/shell nanostructures with controllable surface density of sub-5 nm Pt nanoparticles on the surface of Au 
nanorods. Systematic investigations on both SERS and catalytic activities of the hybrid nanostructures reveal an 
optimized surface coverage of Pt. More importantly, taking advantage of their dual functionalities, the hybrid 
nanostructures are able to track the Pt-catalyzed reaction in real time by measuring the SERS signals of the 
reactant, intermediate and final products. The same concept has been applied to other reactions such as 
plasmon-enhanced photocatalytic reactions by using hybrid metal-semiconductor photocatalysts [5]. Finally, I 
will introduce the design and fabrication of a novel three-dimensional hierarchical porous plasmonic 
metamaterial structure, its application in reproducible, ultrasensitive SERS spectroscopy and the physical 
understanding of the cascaded multiscale electromagnetic field enhancement in the structure [6].  
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Biography: Dangyuan Lei received his BSc and MPhil degrees, both in Physics, from Northwest University and 
The Chinese University of Hong Kong in 2005 and 2007, respectively. In October 2008, he went to Imperial 
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collaboration with Prof Sir John Pendry, and obtained his PhD degree in Physics in 2011 with his thesis awarded 
the prestigious prize “Anne Thorne PhD Thesis Prize”. He is currently an assistant professor in the Department of 
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include nanophotonics and nanomaterials studies, with particular interest in surface plasmon-enhanced 
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Review Letter, Laser & Photonics Review, and Energy & Environmental Science, with a total citation of 690 
times.  
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用率达 690 多次。 
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