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Fig.1 Schematic diagram of surface plasmons stimulated by

excitation light at metal surface. E, is the electric
field of the excitation light, Eg, represents the electric

field of surface plasmon.
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Fig. 2

Schematic diagram of the electric field for an excited fluorophore at metal surface. E,,Eg, ,and E, are electric fields of the

incident light, surface plasmon, and excited fluorophore, respectively. (a) Dipole of excited fluorophore directed to the

metal surface; (b) Dipole of excited fluorophore directed away from the metal surface; (c) Dipole of excited fluorophore

parallel to the metal surface.
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Fig.3 Surface plasmons induced by excited fluorescences at

smoothed metal surface. k, represents the plasmon
wavevector, k, is the wavevector of induced light near
the surface. RP and NRP are the radiative and non-

radiative plasmons.
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Fig.4  Jablonski diagram of fluorophore at different condi-
tions™ . I" and k,, are radiative and non-radiative
decay rates of the fluorophore without metal surface.
I',, and k, are the increased radiative and non-radia-
tive decay rates when the fluorophore is at the metal
surface. (a) without metal surface, (b) with metal

surface.
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Physical Mechanisms of Fluorescence Enhancement at Metal Surface

XU Liang-min, ZHANG Zheng-long, CAI Xiao-yan, ZHENG Hai-rong
(School of Physics and Information Technology, Shaanxi Normal University, Xi’an 710062, China)

Abstract; Metal surfaces with special morphologies can enhance the fluorescent emission signals of fluoro-
phores at the surface. This phenomenon is named Surface Enhanced Fluorescence (SEF). Up to now, many
investigations have been carried on SEF, various kinds of theoretical models have been raised to understand
the mechanism of the observed SEF effects. This paper will try to analyze and understand the proposed
enhancement mechanisms of the SEF from the point of physics, explore the physical processes and relations of
local field enhancement, energy transfer, and plasmon coupled emission models. The influence of the distance

between the fluorophore and the metal surface on the enhancement defect will be discussed, too.
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