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Fig. 1. (a) XRD patterns of YVO 2Pt (z = 0%-1.5%) samples, compared with the standard data of YVO, reference pattern
(JCPDS#17-341); (b) XRD Rietveld refinement pattern of YVO,:0.5%Pr?t sample, the inset shows the crystal structure of the

sample.

097801-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 % 3R Acta Phys. Sin. Vol. 73, No. 9 (2024) 097801

F 1 YVO.0.5%Pri+#E 7 XRD Rietveld ¥51&J5 MHI XS 4L
Table 1.  Corresponding parameters of XRD Rietveld refinement for YVO,4:0.5%Pr?* sample.
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Fig. 2. SEM images under different magnifications (a), (b) and particle size distribution of YVO,:0.5%Pr*t sample (c).
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Fig. 3. (a) Excitation (A, = 606 nm) and emission (A, = 320 nm) spectra of YVO,:0.5%Pr**; (b) the level transition diagram of

YVO:0.5%Pr+.
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Fig. 4. (a) Emission spectra of YVO:aPr*" (z = 0.1%-1.5%) with different doping concentrations under 320 nm excitation; (b) lin-

ear fit of log (I;/I' — 1) to log(z) (2=0.3%).
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Fig. 5. (a) Temperature-dependent spectra of YVO,:0.5%Pr** in the temperature range of 303-353 K (A, = 320 nm); (b) the con-

figuration diagram of thermal quenching of Pr3* luminescence.
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Fig. 6. (a) FIR (I40/Is06) of YVO4:0.5%Pr" versus temperature; (b) temperature dependence of absolute sensitivity S, and relative

sensitivity S;; (c) variation of the FIR value in 5 consecutive cycles.
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Abstract

It is noteworthy that since 2010, the number of published and cited scientific papers on optical
thermometry has increased exponentially. Optical thermometry technology is about to make a significant
process in sensing, therapy, diagnosis, and imaging. The current research mainly focuses on optical thermometry
that is developing towards high-sensitivity thermometry. In this work, a new thermometry strategy is proposed
based on the different temperature-dependent behaviors between the host ions and the doped ions. Firstly,
YVO:aPr3t(z = 0%—1.5%) phosphors are successfully synthesized by the solid-state method. Then, the
structure and luminescence properties of the samples are characterized by X-ray diffraction (XRD), scanning
electron microscope (SEM) and fluorescence spectrophotometer. The XRD results show that Pr3* ions are
successfully incorporated into the YVO, host, and the sample has a tetragonal phase crystal structure with
space group I41/amd. The SEM results show that the samples are rectangular-shaped micron particles with
smooth surfaces, and the average grain size is about 2.1 pm. Under the excitation of 320 nm, the sample mainly
exhibits broadband blue emission around 440 nm and red emission at 606 nm, which are attributed to the
charge transfer transition of VO3~ and the 'D,—3H, transition of Pr3*, respectively. The relationship between
the luminescence of the sample and the concentration of Pr3* is studied. It is found that the optimal doping
concentration of Pr3* is 0.5%, and a higher doping concentration will cause concentration to be quenched. The
reason for quenching concentration is the electric dipole-quadrupole interaction. The luminescence peak position
of the temperature-dependent spectrum of YVO,:0.5%Pr3* is consistent with that at room temperature. As the
temperature increases, the total luminescence intensity gradually decreases, which is caused by thermal
quenching, and the mechanism of thermal quenching is analyzed. Since the temperature-dependent behaviors of
luminescence of VO3~ and Pr®t are significantly different from each other, a new fluorescence intensity ratio
thermometry strategy is realized. Temperatures range is 303-353 K, and the maximum absolute sensitivity and
relative sensitivity are 0.651 K ' and 3.112x102 K ! at 353 K, respectively, much higher than the traditional
thermally coupled level thermometry strategy. In addition, there is no obvious overlap between the emission
peaks of VO3~ and Pr3*, which provides a good discrimination capability for signal detection. The above results
show that this work provides a promising path for designing self-reference optical thermometry materials with
excellent temperature sensitivity and signal discrimination.
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