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Abstract; Hexagonal NaYF,: Yb/Er microcrystals were prepared by a facile trisodium citrate-assis-
ted hydrothermal method. The microparticles were characterized by TEM, X-ray diffraction ( XRD) ,
and luminescent spectra. Intense green upconversion luminescence was observed under 980 nm exci-
tation. By introducing Ca’* dopants into the grain lattices, the upconversion luminescence intensity
of NaYF,: Yb/Er microcrystal was improved significantly. The enhancement is proposed to originate
from a modification of the crystal structure and an improvement in the crystallinity of NaYF,: Yb/Er

microcrystals.
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Fig. 1 XRD patterns of NaYF,: 10% Yb,1% Er,x% Ca (x =

0,2,4,6,8) microcrystals
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Fig.2 TEM images of NaYF,: 10% Yb,1% Er microcrystals

with 0% (a), 2% (b), 4% (¢), 6% (d), 8% (e)
Ca®* doping, and the average particle size of the

samples (f).
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Fig.3 Emission spectra of NaYF,: 10% Yb, 1% Er,x% Ca*
(x=0, 2,4, 6, 8) microcrystals under 980 nm excita-
tion. (a) 370 =430 nm. (b) 500 =750 nm.
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Table 1  Integrated intensity ratios of Er’* emissions from
different wavelength between NaYF,: 10% Yb'* |
1%Er* x%Ca** (x=2, 4, 6, 8) and NaYF,:
10% Yb'* , 1% Er’*

microcrystals under 980 nm

excitation

x 310 nm 408 nm 519 nm 538 nm 650 nm

2 1.9 1.3 1.3 1.3 1.3
4 7.0 5.3 2.8 2.9 3.2
6 4.1 2.5 4.6 3.5 5.4
8 10.9 7.7 6.1 5.7 13.2
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Fig.4  Excitation power dependence of upconversion lumi-

nescence of NaYF,:10% Yb,1% Er,8% Ca”* micro-

crystals under 980 nm excitation
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Fig.5 Energy level diagrams of Yb’* and Er’* and the pos-

sible upconversion emission processes
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