39 11 Vol.39  No. 11
2018 11 CHINESE JOURNAL OF LUMINESCENCE Nov. 2018

: 10007032(2018) 114505-08

NaYF, : Yb Er@ Sio,

1 1 2 1 3 3 1*
(1. 130012;
2. 132013;
3. 130033)
. NaYF,: Yb Er@ Si0,@ Au( NSA)
XRD.TEM.EDX.HRTEM-HAADF . Mapping Si0,
Snm 2 nm. 980 nm
. NSA Si0, (NS) Er’* ~2.8
FDTD .
: 0482.31 DA DOL: 10. 3788 /fgxh20183911. 1505

Controllable Synthesis and Surface-enhanced Upconversion Luminescence
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Abstract: The in-situ reduction method was successfully used to prepare the uniform and ultrathin
gold shell-coated NSA nanostructures. The microstructure and composition characterizations such as
XRD TEM EDX HRTEM-HAADF mapping as well as absorption spectra data indicated that the
average thicknesses of SiO, shell and gold nanoshell are about 5 nm and 2 nm respectively. Under
the excitation of a CW diode laser of 980 nm the dependence of the upconversion fluorescence in—
tensity of the core-shell structure on the concentration of chloroauric acid was systematically investi—
gated. The steady-state spectral results show that the red and green upconversion luminescence in—
tensities of NS samples are 2. 8 times enhanced simultaneously by coating the gold shell. The upcon—
version lifetime of the red and green emission levels before and after the gold shell cladding is

obtained by fitting the fluorescence decay curves. The mechanism of enhanced upconversion fluorescence
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by the surface plasmons is discussed based on the spectral analysis and FDTD method simulation.

Key words: upconversion luminescence; gold nanoshell; localized surface plasmon; resonance energy transfer; sur—

face enhanced fluorescence
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Fig.1 (a) TEM image of prepared NaYF,: Yb Er nanocrystals. (b) TEM image of NS nanocrystals. TEM images of NSA
nanocrystals with various mole fraction of AuCl x =10% (¢) 20%(d) 30% () 40%(f). (&) (h) HRTEM im—

age of prepared NSA nanocrystals.
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Fig.2 (a) Mapping pattern of the NSA nanoparticles. ( b) XRD patterns of NYF NS NSA nanoparticles. ( ¢) Absorption
spectra of NSA nanoparticles with various mole fraction of AuCl, . Inset of ( ¢) is the digital image of NSA nanoparticles

with various mole fraction of AuCl, . ( d) EDX patterns of NSA nanoparticles.
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Fig.5 (a) Decay curves of the green emission in NYF NS and NSA. (b) Decay curves of the red emission in NYF NS and
NSA. Inset of (a) and (b) are decay times. ( ¢) Simulation using the FDTD method for a single solid Au nanoparticle.

(d) Simulation using the FDTD method for a single nanocore-shell NSA.
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