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Plasmonics and metamaterial are the new emerging paradigms for materials science which 
enable us to control the light in nano-space. Through this concept we have been developing 
materials with extraordinary signal enhancement of molecules, enhanced photocatalytic 
reaction, and efficient solar power harvesting. Currently, increasing interest exists in the field 
of solar heat energy conversion as well as in molecular sensing. Thanks to the rapid 
improvements in the bottom-up and top-down nanofabrication techniques in the past decade, 
dramatic progresses have been achieved in this field. Here in our laboratory we aim at 
manipulating the infrared light waves for enhancing the applications in environmental 
monitoring as well as solar and thermal energy conversion by developing new metallic and 
metallodielectric nano-structures. In this talk I will present some of the fundamental aspects 
and advantages of plasmonic resonators with both narrow-band and broad-band optical 
response, with emphasis on the dimensionality effects and nanogap geometry. Plasmonic 
nano-absorbers offers chances to realize high-efficiency light absorption with flexible spectrum 
engineering. In this talk, we report our recent research on the fabrication and characterization 
of plasmonic light scavengers/absorbers for the potential application in photocatalysis, 
plasmon-enhanced vibrational sensing for in situ water sensing, as well as light-heat 
transducers. Here we will exemplify nanogap-based molecular sensors and three dimensional 
broadband light absorbers/scatterers prepared by wet chemistry as well as lithographic 
fabrication. Toghether with numerical electromagnetic simulations, we showcase various 
fabrication methods using electron-beam lithography, photolithography, as well as colloidal 
templating process and nano-mechanical process for the large-area fabrication. 
 

 
 
Figure. (a-d) SEM images of the metmaterial perfect absorvers. The scale bar in each image is 5 µm. (e) A photo 
of a typical metamaterial thermal emitter device. (f) Schematic of a thermal emitter device having two Au 
electrodes. 
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