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Substrate-Mediated Localized Surface Plasmon
Resonance of Gold Nanoparticles and Single Gold
Nanowire
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In recent years, metal nanostructures have attracted great research interests in a wide range of fields including
nanophotonic devices, biosensors, etc. due to their remarkable optical properties related to localized surface plasmon
resonance (LSPR). When metal nanostructures are located on a dielectric substrate, the strong substrate-mediated
effect induces distinct shifts of LSPR peaks and modification of resonance modes. In this article, the substrate-
mediated LSPR modes of gold nanoparticles and nanowires are investigated. The resonance spectra are obtained by
dark-field optical microscopy and the resonance modes are analyzed by numerical simulations based on the finite-
difference time-domain method. For a spherical gold nanoparticle on a dielectric substrate, the plasmon dipolar and
quadrupolar modes can be observed due to the substrate-mediated coupling effect. For the single gold nanowire,
only substrate-mediated dipolar coupling modes are observed.
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