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Going beyond plasmonics: Self-assembled optoplasmonic molecules and superlenses
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Department of Chemistry and The Photonics Center, Boston Univeristy, USA

In this seminar I will review our recent activities in developing an on-chip integrated optoplasmonic nanocircuitry that combines
the capability of optical microcavities to insulate molecule-photon systems from decohering environmental effects with the
superior light nanoconcentration properties of nanoantennas. We fabricated discrete networks of optoplasmonic elements,
referred to as optoplasmonic molecules, through a combination of top-down fabrication
and template guided self-assembly. This approach facilitated a precise and controllable
vertical and horizontal positioning of plasmonic elements relative to whispering
gallery mode (WGM) microspheres. The plasmonic nanostructures were positioned at
pre-defined locations in or close to the equatorial plane of the dielectric microspheres
where the fields associated with the plasmonic modes can synergistically interact with
the evanescent fields of the WGMs. We characterized the far-field scattering spectra of ety datibuon n an aptopsmoni dier ). feproduced wib
discrete optoplasmonic molecules and observed a broadening of the TE and TM modes secen

indicative of an efficient photonic-plasmonic mode coupling between the coupled photonic modes of the WGM resonators and
the localized surface plasmon modes of the NPs. Our experimental findings are supported by generalized multiple particle Mie
(GMT) theory simulations, which provide additional information about the spatial distributions of the near-fields associated with
the photonic-plasmonic hybrid modes in the investigated optoplasmonic molecules. The simulations reveal partial localization
of the spectrally sharp hybrid modes outside of the WGM microspheres on the Au NPs where the local E-field intensity is
enhanced by approximately two orders of magnitude over that of an individual Au NP. Optoplasmonic molecules amalgamate
the advantages of conventional photonic and plasmonic nanomaterials and facilitate a tailoring of near- and far-field responses
through photonic, plasmonic, and photonic-plasmonic mode coupling. Potential application of these materials for long-range
photon transfer, light nanoconcentration, and information processing will be discussed.
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