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Figure 1 (Color online) Fluorescence emission process modified by plasmonic nanoantennas. (a) Various kinds of metallic nanoparticles and

nanoaperture structures; (b) a single metallic nanoparticle coupled to a single molecule, tuning the antenna’s plasmonic resonance mode to cover the
absorption and emission spectrums of the molecule; (c) optical nanoantennas based on plasmonic gratings to realize beaming effect of single-molecule

emission
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Figure 2 (Color online) Fluorescence emission of single-molecule enhanced by single nanoaperture-based antennas. (a) Demonstrate the scanning
electron microscope image of a bowtie nanoaperture and typical fluorescence correlation spectroscopy curves for parallel and perpendicular polariza-
tion excitations; (b) fluorescence emission of single-molecule enhanced by single nanoparticle-based antennas; (c) schematic view of experimental
optical configuration and (d) measurement of the fluorescence correlation spectroscopy
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Advances in localized surface plasmon enhanced fluorescence

LU GuoWei, SHEN HongMing, CHENG YuQing & GONG QiHuang
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Metal surface enhanced fluorescence is a kind of light-matter interaction importantly, i.e., the interaction of surface plasmon resonance
and light emitters like as fluorescence molecule, atoms, and quantum dots etc. This interaction with great progress being made recently
is a fundamental problem for many potential application fields. The surface plasmon resonance can concentrate the light to strongly
enhance the excitation process, furthermore, the emission process is also modulated by the plasmonic nanostructures presenting a
modified quantum yield, fluorescence decay lifetime, and emission directivity. That is to say, the electromagnetic environment of the
emitters can be engineered through designing specific metal nanostructures, and then the spontaneous emission process becomes to be
controllable at the nanoscale. Nowadays, the state-of-the-art experimental method allows us to investigate the surface enhanced
fluorescence at single nano-objects and single molecule level at which the theoretical method can meet with the experiments well. In
this review, some representative advances related to localized surface plasmon resonance enhanced fluorescence would be presented,
specifically, the properties about surface enhancement intensity, emission directivity, fluorescence spectral shape, fluorescence lifetime,
and emission polarization etc in surface enhanced fluorescence would be discussed in detail.

surface plasmon, metallic nanostructure, optical antenna, spontaneous emission, surface enhancement, fluorescent lifetime,
emission directivity
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