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Upconversion Luminescence and Temperature Sensing
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Abstract; Lu,0,:0.5% Er’*/x% Yb’* (x =1, 3, 5) phosphors were prepared by CO, laser zone
melting method. X-ray diffraction results showed that all the prepared Lu,0,: Er’*/Yb** phosphors
have a pure Lu,O, crystal phase. Under the excitation of a 980 nm laser diode, the samples emit
bright up-conversion luminescence ( UCL). The luminescence intensity and the ratio of green band to
red band in luminescence spectra change with Yb’* concentration. Besides, the UCL intensity rea-
ches its maximum value when the doping concentrations of Er’ " and Yb** ions are 0.5% and 3% ,
respectively. The temperature sensing characteristics of Lu,0,:0.5% Er’* /3% Yb’* were investiga-
ted using fluorescence intensity ratio( FIR) technique from 298 K to 873 K. The maximum absolute
sensitivity is 0.006 0 K" at 532.8 K, and the maximum relative sensitivity is 0.009 0 K ' at 298
K. The above results indicate that the Lu,0,: Ex’*/Yb’" phosphor is very suitable for wide-range

temperature sensing.
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Fig.5 Up-conversion luminescence spectra of Lu,0,: Er’ "/

Yb’* phosphors at room temperature
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Fig. 6 Intensity ratio of green to red emission and integrated
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Lu,0,: Er’* /Yb** phosphors
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Tab.1 Temperature sensing characteristics of Er'*/Yb’* co-doped upconversion phosphors
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