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One of the most important parameter for characterizing luminescent thermometers is the relative 

thermal sensitivity, which is defined as follows [S. A. Wade, S. F. Collins and G. W. Baxter, J. 

Appl. Phys., 2003, 94, 4743–4756]: 

𝑆 =
1

𝛬

∆𝛬

∆𝑇
 

where Λ is the temperature dependent parameter (LIR, line shift or FWHM) taken into account 

and ΔΛ expresses the change in this parameter with change of temperature, ΔT [Ł. Marciniak, A. 

Bednarkiewicz, D. Hreniak and W. Strek, J. Mater. Chem. C, 2016, 4, 11284–11290]. 

The relative thermal sensitivity of all temperature dependent parameters was obtained at 

T=303 K (or at T=298 K in case of FWHM). 

Here, we present the relative thermal sensitivity calculation based on LIR, line shift and FWHM 

for YVO4:Nd
3+

 2.4 at.% NPs. Similar calculations have been also carried out for 0.6 and 

4.8 at.%-doped samples. 

 

LIR 

𝑆𝐿𝐼𝑅 =
1

𝐿𝐼𝑅303𝐾
·

|𝐿𝐼𝑅323𝐾 − 𝐿𝐼𝑅303𝐾|

323 − 303
=

1

2.504
·

|2.236 − 2.504|

323 − 303
= 0.0054 𝐾−1 = 0.54 %𝐾−1 

 

Line shift 

𝑆𝛿ν =
1

𝛿ν303𝐾
·

|ν323𝐾 − ν303𝐾|

323 − 303
 

𝛿ν303𝐾 = ν0𝐾 − ν303𝐾 

ν0𝐾 was calculated using parameters obtained from exponential fitting: 

ν0𝐾 = 9445.8 − 39.6 = 9406.2  𝑐𝑚−1 

𝛿ν303𝐾 = ν0𝐾 − ν303𝐾 = 9406.2 − 9399.5 = 6.7  𝑐𝑚−1 

So, the relative thermal sensitivity: 

𝑆𝛿ν =
1

𝛿ν303𝐾
·

|ν323𝐾 − ν303𝐾|

323 − 303
=

1

6.7
·

|9398.5 − 9399.5|

323 − 303
= 0.0075 𝐾−1 = 0.75 %𝐾−1 

 

FWHM 

𝑆Δν =
1

Δν298𝐾
·

|Δν323𝐾 − Δν298𝐾|

323 − 298
=

1

43.271
·

|44.84 − 43.271|

323 − 298
= 0.0014 𝐾−1 = 0.14 %𝐾−1 

 


