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Abstract: The emission characteristics of fluorescent molecules near the surface of noble metals
have changed significantly due to the influence of surface plasmon resonance (SPR). They are
widely used in the design of nano-devices such as fluorescent probes. The energy transfer

mechanism between fluorescent molecules and metals is the basis for the design of such fluorescent
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probes. Therefore, in this paper, surface energy transfer (SET) and metal regulated spontaneous

emission effect of single fluorescent molecules in the Au/SiO,/Ag core-shell nanostructure were

theoretically simulated by using finite difference time domain (FDTD) method. The SET between

fluorescent molecules and the hybrid plasmonic mode was studied. The results showed that due to

the local surface plasmon resonance coupling between gold core and silver shell, the energy transfer

efficiency between fluorescent molecules and metals shows a d’ relationship, which d is the

distance from the fluorescent molecules to gold surface. That result is obviously different from the

conventional FRET effect and the SET effect of single metal structure. It is expected to be applied

in the development of nano light sources and biosensors.

Keywords: core-shell nanostructures; local surface plasmon resonance (LSPR); finite difference

time domain (FDTD) method; surface energy transfer (SET)
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Fig.2 Schematic diagram of LSPR hybridization of gold core
and silver shell in Au/SiO,/Ag structure
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Fig.3 Normalized optical characteristic curve of ASA structure and the near-field distribution at the plasma resonance frequency
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Fig.4 Non-radiative decay rate as a function of molecular-gold
surface distance d when the LSPR resonance energy is 2.2 eV
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