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Fig. S1 (a) XRD patterns of BaYScO4 with different BaCO3 proportion. XRD patterns of (b) 
BaGdScO4: xBi3+ (x = 0 – 0.1) and (c) BaYScO4: xBi3+ (x = 0 – 0.1) samples.

Fig. S2 Time-resolved photoluminescence spectra of (a) BaYScO4: 0.02Bi3+ and (b) BaGdScO4: 
0.02Bi3+.



Fig. S3 The integrated PL intensity of (a) BaYScO4: 0.02Bi3+ and (b) BaGdScO4: 0.02Bi3+ in the 
temperature range from 60 to 420 K. Normalized PL spectra of (c) BaYScO4: 0.02Bi3+ and (d) 
BaGdScO4: 0.02Bi3+ in the temperature range from 60 to 420 K. (e) Digital photos of BaYScO4: 
0.02Bi3+ and BaGdScO4: 0.02Bi3+at temperature ranging from 60 to 420 K under excitation of 355 
nm laser.



Fig. S4 Temperature-dependent fluorescence decay curves of (a) BaYScO4: 0.02Bi3+ (λem = 600 
nm) and (b) BaGdScO4: 0.02Bi3+ (λem = 632 nm). The lifetime of (c) BaYScO4: 0.02Bi3+ and (d) 
BaGdScO4: 0.02Bi3+ in the temperature range from 60 to 420 K. 

Fig. S5 Temperature resolution of the temperature sensing using BaGdScO4: 0.02Bi3+ with time-
resolved technique at different temperatures.



Fig. S6 The reproducibility measurement of the  values at 310 K, 325 K and 420 K for 𝑅(𝑇)

BaGdScO4: 0.02Bi3+ under the temperature cycles of 310 K → 340 K → 310 K.

Fig. S7 The temperature distribution image of the PCB coated with the BaGdScO4: 0.02Bi3+ 
phosphor without current.

Table S1 Main cell parameters obtained by refinement of BaYScO4: xBi3+ (x = 0, 0.02) and 
BaGdScO4: xBi3+ (x = 0, 0.02) samples

　 BaYScO4 BaYScO4: 0.02Bi3+ BaGdScO4 BaGdScO4: 0.02Bi3+

a (Å) 8.8443 8.8409 8.9148 8.907
b (Å) 5.8914 5.8898 5.9198 5.9155
c (Å) 8.1181 8.1149 8.0724 8.0717

V (Å3) 410.4132 409.9678 414.7512 413.9841
α = γ (°) 90 90 90 90

β (°) 104.0085 104.0187 103.203 103.2402
Rp (%) 7.41 8.35 7.82 8.17
Rwp (%) 9.33 11.88 10.3 11.08



Table S2 The thermal stability of some phosphors activated by Bi3+

Composition
PL intensity at 423 K as a percentage of that at room 

temperature (%)
Reference

Ba2ZnGe2O7: Bi3+ 138%@423 K [1]
SrGa2B2O7: Bi3+ 125%@423 K [2]
Ca6BaP4O17: Bi3+ 99%@423 K [3]
Ba2LuGaO5: Bi3+ 80%@423 K [4]

Ca3Lu2Ge3O12: Bi3+ 75%@423 K [5]
Ba2Lu5B5O17: Bi3+ 70%@423 K [6]
SrGdGa3O7: Bi3+ 67%@423 K [7]

Na2Ca3Ta2O9: Bi3+ 66%@423 K [8]
LaCaGaO4: Bi3+ 65%@423 K [9]
LuMgGaO4: Bi3+ 64%@423 K [10]
KBaYSi2O7: Bi3+ 62%@423 K [11]
K2ZrGeO5: Bi3+ 47%@423 K [12]

Na2Ca3Nb2O9: Bi3+ about 42%@423 K [8]
Sr2GdAlO5: Bi3+ 33%@423 K [13]
K2HfGeO5: Bi3+ 30%@423 K [12]
BaLaGa3O7: Bi3+ 28%@423 K [7]
SrLaGa3O7: Bi3+ 27%@423 K [7]
CaLaGa3O7: Bi3+ 25%@423 K [7]
Sr2GdGaO5: Bi3+ 24%@423 K [13]

Ba3SbAl3Ge2O14: Bi3+, K+ about 24%@423 K [14]
SrLaGaO4: Bi3+ about 19%@423 K [15]
LuZnGaO4: Bi3+ 14%@423 K [10]

Ba3LuGa2O7.5: Bi3+ 15%@423 K [16]
Sr2LaGaO5: Bi3+ about 15%@423 K [17]
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