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Figure S.1. XRD patterns for La,LuGasOy,: Cr** with different concentrations of Cr3* dopant.
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Figure S.2.

Cr3*-O% distance
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XRD patterns for La,LuGasO,,: Cr**, 1%Nd** with different concentrations of Cr3*
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Figure S.3. Cr3*-O% ionic distances in La; Lu,GasO1,: 1%Cr3*.
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Figure S.4. Comparison of Las_ ,Lu,GasO,: 1%Cr3" emission spectra in the function of temperature:
La3Ga5012 —a); LazLUGa5012 —b), LaLuzGaSOn—c); LU3G35012 —d)
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Figure S.5. Integral intensity of 2E—*A, -a) and “T,—*A, -b) electronic transitions in the function of
temperature for Las_Lu,GasO,: 1%Cr3".
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Figure S.6. Comparison of La,LuAls ,Ga,O1,: 1%Cr** emission spectra in the function of temperature:
LaQLuAISOlz —a); LazLuAl4G3012 —b), LazLuA13G3.2012—C); LazLuAlzGa3012 -d), LazLuAlGa4012 —e);
LazLuGasOlz —f).
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Figure S.7. Comparison of La,LuGasO;,: %Cr*" emission spectra in the function of temperature with
different concentration of Cr3* dopant: 0.1%Cr*" —a); 0.5%Cr3* -b); 1%Cr3* —); 2%Cr3*" —d) 5%Cr3* —
e); 10%Cr3* —f).
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Figure S.8. Integral intensity of 2E—%A, -a) and 4T,—*A,, -b) electronic transitions for different Cr>*
concentrations in the function of temperature for La,LuGasO,,:%Cr3".
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Figure S.9. Comparison of La,LuGasOy,: %Cr** emission spectra with different concentration of Cr3*
dopant, measured at -150°C —a); evolution of 4T,—*A,/?)E—*A, luminescence intensity ratio (LIR)
—b) with the corresponding sensitivities —) in the function of temperature.
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Figure S.10. Comparison of La,LuGasO;,: %Cr3*,1%Nd*" excitation spectra with different
concentration of Cr** dopant, obtained in temperature 77K.
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Figure S.11. Comparison of La,LuGasO;,: %Cr**,1%Nd*" emission spectra in the function of
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300

temperature with different concentration of Cr3* dopant: 0.1%Cr3*,1%Nd*" —a); 0.5%Cr3",1%Nd** —b);
2%Cr3*,1%Nd3" —); 5%Cr3*,1%Nd*" —d); 10%Cr3*,1%Nd3" —e) for 450nm excitation line.
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Figure S.12. Comparison of La,LuGasO,,: %Cr**,1%Nd*" emission spectra in the function of
temperature with different concentration of Cr** dopant: 0.1%Cr**,1%Nd3" —a); 0.5%Cr3*,1%Nd*" -b);
2%Cr3*, 1%Nd* —¢); 5%Cr3*,1%Nd*" —d); 10%Cr3*,1%Nd?** —e) for 532 excitation line.
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Figure S.13. Integral intensity of 2E—*A, -a), *T,—*A, -b) *F5,—*Ig), -¢), *F3,,—1y), -d)
electronic transitions for different Cr3* concentrations in the function of temperature for
La,LuGas0;,:%Cr¥, 1%Nd** (532nm excitation line).
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Figure S.14. Integral intensity of 2E—*A, -a), *T,—*A, -b) 4F5,—*Ig), -¢), *F3,—1y), -d)
electronic transitions for different Cr3* concentrations in the function of temperature for
La,LuGas0,,:%Cr**, 1%Nd** (450nm excitation line).
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Figure S.15. Comparison of LIR;-LIR, evolution with the corresponding relative sensitivities (S;-S,)
in the function of temperature —a-d) for La,LuGasO1,:%Cr**, 1%Nd** (532nm excitation line).
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Figure S.16. Comparison of LIR-LIR, evolution with the corresponding relative sensitivities (S;-Sy)
in the function of temperature —a-d) for La,LuGasO1,:%Cr**, 1%Nd** (450nm excitation line).
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Figure S.17. Comparison of emission spectra evolution in the function of Cr** concentration for
La,LuGas04,:%Cr**, 1%Nd3*, obtained by 450 nm excitation line —a); evolution of LIR, —b) with the
corresponding relative sensitivities (S,) —c) in the function of temperature.
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Figure S.18. Integral intensity of 4T,—*A, -a) and *Fs,,—*Iy), -b) electronic transitions for different
Nd3* concentrations in the function of temperature for La,LuGas0;,:0.5%Cr**, x%Nd** (532nm
excitation line).
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Figure S.19. Comparison of La,LuGasO,,: %Cr** emission spectra measured for the same
experimental conditions —a) and integral emission intensity —b) in the function of Cr** concentration.
Comparison of La,LuGasO1,: %Cr3*,1%Nd*" emission spectra —c) and integral emission intensity —d)
in the function of Cr?* concentration. Comparison of La,LuGasO,: 1%Cr**,x%Nd>*" emission spectra
—e) and integral emission intensity —f) in the function of Nd3* concentration. (All presented emission

spectra were obtained at room temperature with the use of 445nm excitation line.)
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Figure S.20 The reproducibility of temperature readout using La,LuGasO;,:1%Cr**, 5%Nd**
nanocrystals verified within the framework of 12 heating-cooling cycles



