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Abstract: LuYO,: Tm’" (0.3% )-Yb'* (5% ) phosphor was prepared by CO, laser zone melting
method. Under the excitation of 980 nm laser, the sample exhibits up-conversion luminescence
(UCL) corresponding to 'G,—’H,, 'G,—’F,, °F, ,—*H,, *H,— H, transition in the visible light
region, among which obvious Stark splits of luminescence are observed in the blue UCL correspond-
o) 3 1G4(b) and 3F2,3 , “H,
thermally coupled levels( TCLs) are investigated by fluorescence intensity ratio( FIR) method. The

ing to ' G,— H, transition. The temperature sensing characteristics of 1G4<

results show that the temperature measurement range of the two pairs of TCLs is 223 ~723 K. The
Stark sub-levels ]G4(a) and ]G4(h) have higher sensitivity at low temperatures with maximum absolute
sensitivity 5.62 x 10 > K ™' and maximum relative sensitivity 28.2 x 10 > K~' at 223 K , the 3F2v3
and "H, TCLs are more suitable for high temperature measurement with maximum absolute sensitivity

1.44 x10° K~ ' (723 K) and maximum relative sensitivity 4. 61 x 10 > K~'(516.3 K) , indicating

that the prepared fluorescent material is very suitable for fluorescent temperature sensing.
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Tab.1 Temperature sensing performance of Tm’* in various host materials
Responsible Maximum absolute Maximum relative Temperature
Materials Reference
transition sensitivity sensitivity range/K
LuYO; ’F,y 5, H,— H 1.44x10 > K'@723 K 4.61x10 K '@516.3 K 223 ~723 This work
LuYOj "Gy ' Gayy— Hyg 5.62x107° K™'@223 K 28.2x10 P K '@223 K 223 ~723 This work
Y, 0, "Gy » ' Gay = Hy 3.5x10 7 K- '@310 K / 303 ~753 [19]
KLuF, °F, 5, H,— Hg / 0.1451 x10 * K~'@503 K 303 ~503 [28]
KLuF, "Gy s Gagyy— Hyg / 2.101 x10 * K~'@303 K 303 ~503 [28]
NaLuF, ’F, 5, H,— H 0.45x10 ° K~ '@600 K / 250 ~ 600 [29]
LiNbO, *H,—’H,,'G,—F, 37x10 7 K '@80 K 12.5x10 * K'@80 K 80 ~ 140,160 ~260 [30]
LiNbO, PH,I1,°H, 13— Hy 6.5x10 K '@180 K 6.9x10* K '@180 K 180 ~ 260 [30]
Bi, Ti, 0, ’Fy, H,— H, / 24 x10 73 K '@300 K 300 ~ 505 [31]
Lu, O, *F, 5, H,— Hg / 5.6x1073 K-'@535 K 373 ~973 [32]
BasGdgZn, 0y 'Gy(yy ' Gyyy = Hy 6.1x10° K~ '@300 K / 300 ~510 [33]
YF, *F, 5, H,— Hg 1.01 x107* K~ '@750 K / 300 ~750 [34]
NaYF, 'G,—’F, )’ F, ;" H, / 15.3x10 7 K '@417 K 350 ~510 [35]
-3 -1 3 TIn3
" e KA R AFE 28.2 x 10 K™ 3 TF'F, A H,
4 ‘o TC

AR CO, WOt KA LM & T LuYo,:
Tm®* (0.3% )-Yb'* (5% ) 5 Ie Ak, 7€ 980 nm 3
D O S| IS 5 = A B B = Tl )
"Gy Gugyy FIF, o JH, TG RS £ fiE 2 15 223 ~
723 K X ] ) i B A SRR I HE AT TORIFSE . AR R
W1,'G, 0 Gy, AR G B AE IR F R B0 8
w L, F, O H, SO G RR G L EGE A IR T Y IR
e, BTG, ., G, IR GBI R 1E
223 K AbA e K40 RE 5. 62 x 10 7° KAl

PHRARES MY R 16 723 K AbF fie K4 %) R )%
J1.44 x10 7K' FE516.3 K A B KA X R
R 4.61 x10° K", LuYO,: Tm**/Yb " 3¢
SRR A 1Y W X PR A BE 2L ROk R R R
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