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Abstract: Hexagonal phase NaYF,: 20%Yb, 2%Er@NaYF,@NaYbF,: 0. 5% Tm@NaYF, lanthanide-doped nano -
particles with the core@multishell structure were synthesized by solvothermal method. The upconversion lumines-
cence (UCL) properties of the materials at temperature from 10 K to 295 K were studied under 980 nm excitation.
Green and red UCL from Er’* and blue UCL from Tm® were observed in the visible light range. The luminescence in-
tensity of green UCL first increased and then decreased, while the luminescence intensity of blue light showed a ther-
mal attenuation trend with the temperature increase. The method of temperature-dependent luminescence intensity ra-
tio (LIR) can be used in accurate temperature measurement, and the relative sensitivity is up to 3.2%-K™"'. With
various thicknesses of the outer luminescent shell, the different tendencies of LIR can be realized, which can be ap-

plied to cryogenic field anticounterfeiting.
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Fig.1 SEM images( (a)-(d)), size distribution (inset) and XRD patterns(e) of prepared YbEr, YbEr@Y, YbEr@Y@YbTm,

YbEr@Y@YbTm@Y samples.
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Fig.3 (a), (c)Upconversion emission spectra in the temperature range of 10-295 K. (b), (d) Upconversion luminescence

mechanism of YbEr@Y and YbTm@Y , respectively.
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Fig.4 (a)-(b)SEM images and size distribution (inset) of YbEr@Y@YbTm, YbEr@Y@YbTm@Y nanoparticles. (¢)—(d) Up-

conversion emission spectra in the range of 10-295 K of S1 and S2, respectively.
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Tab. 1 Performance of luminescent temperature probe based on rare earth materials (excitation wavelength, temperature range

maximum relative sensitivity )

Materials Excitation/nm  Temperature range/K ~ Max S,/(%-K™) Ref.
NaYF,:Er’* 1550 100~350 4.225 [9]
NaYF,: Yb*/Er** microparticles 980 160~300 1.200 [14]
Y,0,:Er’* 980 298~573 5.100 [16]
Gd,(W0,),:Er/Yb™ 980 296~620 2.300 [17]
NaGdF,: Yb*/Tm** @NaGdF,: Th**/Eu’™* 980 125~300 1.200 [18]
TbMOF@Eu_tfac 346 200~325 1.330 [19]
Er’*-doped fluorotellurite glass 476.5/514.0 83~836 0. 700 [20]
LaF,: Yb**/Pr’* 467 15~105 0.528 [21]
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