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Abstract: Tm*/Yb" co-doped germanate glass ceramics containing LaF, nanocrystals were prepared by traditional
melt quenching technique and subsequent heat treatment. The thermal properties and the controllable precipitation
of LaF, nanocrystals were studied by DTA and XRD. The optical properties of the glasses were studied by transmis-
sion spectra and upconversion luminescence spectra. The temperature dependence of upconversion luminescence
spectra of glass ceramics excited by 980 nm laser was studied by fluorescence intensity ratio (FIR) technique. It is
found that the maximum absolute sensitivity (S,) and the maximum relative sensitivity (S,) of the glass ceramics are
2.6x10™ K™ (573 K) and 2.3%107 K" (313 K) at the temperature range of 313=573 K, respectively. The results
show that Tm™/Yb* co-doped germanate glass ceramics containing LaF, nanocrystals have potential application pros-

pects in the field of temperature sensing.
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Fig.1 DTA curve of 0.1%Tm*,1%Yb™ co-doped germanate

glass
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Fig.2  XRD patterns of germanate glass and glass ceramics

prepared under different heat treatment conditions
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Fig.4 Emission spectra of germanate glasses with fixed Yb*

concentration of 1% and different concentrations of

Tm™ doping under 980 nm laser excitation
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Fig.5 Emission spectra of 0.1%Tm"-doped germanate glass

and glass ceramics under 980 nm excitation
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Fig.6  Upconversion luminescence spectra of glass ceramics
GC590 ‘C-2 h samples at different excitation powers
of 980 nm laser
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Fig.7 Double logarithmic plot of upconversion lumines-

cence intensity versus 980 nm laser excitation power
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Tab. 1 Temperature sensing performance of Tm™/Yb™ co-doped glass ceramics containing fluoride nanocrystals

Rare earth(host) Transitions Temperature range/K S/(107K™) Reference
Tm™/Yb™/Er’**: YF, silicate glass ceramics °F, . H, o H, 293~563 1.84(393 K) [18]
Tm*/Yb :NaYF, silicate glass ceramics °F, 5. H,~H, 295~725 0.35(445K) [19]
Tm*/Yb™: NaY,F, silicate glass ceramics °F, ', L 6, F, 307~567 1.63(415 K) [31]
Tm™/Yb™: Sr,YF, silicate glass ceramics °F, ,—~’H,, '6,~°H, 303~663 1.16(428 K) [32]
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