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Spatially mapping plasmonic energy transfer via STEM/EELS

Scientific Achievement
A new method to spatially map plasmon-
semiconductor energy transfer at the nanoscale

Significance and Impact
Nanometer scale imaging of plasmonic energy
flow in solar-harvesting devices, suggests new
materials and device geometries.

Research Detalls

— 3D STEM/EELS experiments are performed on
nanocube@substrate systems to reveal both spectral
and spatial signatures of energy transfer

— Combined experimental and theoretical results
disentangle electron-transfer and resonant energy
transfer mechanisms with nanometer spatial resolution

— By varying the electronic and optical property of the
substrate while monitoring the EELS spectra, plasmonic
energy transfer can be examined.
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Mapping energy transfer in Ag nanocube@substrate
systems: The EELS map of the dipole (D) mode in the
cube@SiO, system shows strong substrate-localization,
indicating that no energy transfer occurs at the interface.
In contrast, the near-zero EELS signal at the cube@a-Si
interface is the signature of energy transfer.
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Presentation Notes
Notes:  Energy transfer from plasmonic nanoparticles to semiconductors has attracted great interest because it can expand the available spectrum of solar energy-harvesting devices. Metallic nanocube sitting on a dielectric substrate is an ideal candidate for studying plasmonic energy transfer, as both theory and experiment demonstrate that the dipole mode of the cube is substrate-localized and highly sensitive to changes in the supporting substrate. Energy transfer pathways can be turned on or shut off through varying the electronic and optical properties of the substrate. By performing electron energy-loss spectroscopy to carefully selected cube@substrate systems, researchers at University of Notre Dame have spatially and spectrally resolved the interaction between single Ag nanocubes with insulating and semiconducting substrates. They illustrate a new way to characterize plasmon-semiconductor energy transfer at the nanoscale and bear impact upon the design of next generation solar energy-harvesting devices.
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