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Figure S1. Experimental powder XRD pattern of the YPO,Yb**-Er®* material (top), and the

corresponding reference pattern (bottom), from the Inorganic Crystal Structure Database (ICDD#17-

0341).

g | det Vv mag [
Y LFD | 10.00 kv | 30 000 x

ssure WD
138um | 70Pa | 9.4 mm

Figure S2. SEM image of the YPO,:Yb**-Er®* material.

www.wezt.pl

S2



43.2K

38.4K
33.6K
28.8K
24.0K
19.2K
14.4K
9.6K
4.8K Y
Yy
0.0K A
0.0 20 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Lsec: 147.0 982 Cnts 9.795 keV Det: Octane Pro Det
Figure S3. EDX spectrum of the YPO4:Yb**-Er®* material.
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Figure S4. FT-IR spectrum of the YPO,:Yb**-Er®* material.
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In order to check the reliability of temperature sensing, we have performed repetitive
measurements of the LIR parameter, i.e. Er** band intensity ratio 525/550 nm, by cycling the
sample between low and high temperatures (Figure S5). The determined LIR parameter
reversibly change with temperature during the performed heating-cooling cycles, confirming

thermal stability and reusability of the luminescent thermometer used.
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Figure S5. Thermal cycling of the measured LIR parameter (band intensity ratio of Er®*; 525/550 nm),

between low and high temperatures, for the YPO4:Yb*-Er¥* sample.

Figure S6 presents relative temperature sensitivity - S,(T) for the luminescent thermometer used.
This parameter is commonly used to quantitatively compare the performance of different optical
thermometers, because it is independent of the measuring setup, and shows how the measured
thermometric parameter (in this case LIR) changes per 1 K. The S¢(T) parameter is usually expressed in

% K, and it is determined according to the formula:
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1 dLIR
SA(T) = 100% X LR ar (S1)

At ambient temperature the Sy(T) is around 1.25 %K, and continuously decreases to around 0.15 %K™
at about 900 K. The obtained S(T) values are similar to the literature data reported elsewhere (the
comparison of temperature sensitivity with other reports is presented in Table S1), for different inorganic

luminescent thermometers based of Er®* emission.
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Figure S6. Relative temperature sensitivity — Si(T) of the YPO,: Yb*-Er®* optical thermometer as a
function of temperature, for temperature sensing with LIR 525/550 nm.

Figure S7 shows the determined temperature resolution, 67 (uncertainty of temperature
determination), defined as:

1 LR
~ S.(T) LIR

ST (S2)

where SLIR is an uncertainty of determination of the LIR parameter. At room temperature the 67 is
smaller than 1 K. Together with increasing temperature 67 gradually increases up to around 7 K around
900 K.
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Figure S7. Temperature resolution (67) of the YPO.:Yb-Er optical thermometer as a function of

temperature, for temperature sensing with LIR 525/550 nm.

Table S1 Sensitivity comparison of different inorganic, luminescent (ratiometric) thermometers used

for optical temperature sensing, based on the Er®* TCLs (LIR).

Dopant ions Host Sr max T (K) T-range Transitions A (nm) Ref.
(%K) (K)

Yb¥-Erdt YF3 1.20 295 295-478 2Hy10—*15/2/*Sap—*1sp 525/545 1
Yb¥-Nd**-Er?* GdOF/SiO; 1.60 260 260-490 2Hy10—*15/2/*Sao—*1sp 534/543 2
Yb¥-Erdt SrF; 1.20 298 298-383 2Hy10—*15/2/*Sao—*1s 525/545 3
Yb¥-Erdt Gd,03 0.85 300 300-900 2Hy1—*152/*Sap—*1sp 523/548 4
Yb¥-Ers* Tellurite glass 0.53 298 298-473 2H110—*l152/*Sap—l1s2 - 525/548  °
Yb¥-Ers* KBaY(Mo0Os)3 1.80 250 250-460 2H112—*l152/*Sap—*l1s2 519/550  ©
Yb3+-Ers* SrWO, 0.96 300 300-518 2Hu10— N 152/*S30—%1s2 - 525/547 7
Yb3+-Ers* Gd2(M0Oa4)3 1.34 295 295-660 2Hi10—152/*S3—*152 - 530/550 8
Yb3+-Ers* BisTi301, 1.19 293 293-573 2Hu10—152/*S3—*152 - 530/554  °

Yb3+-Ers* YPO, 1.25 293 293-900 2H1110—152/*S30—%152 - 525/550 thisk

wor
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Figure S8. Pressure cycling of the measured LIR parameter (band intensity ratio of Er®*; 525/550 nm),

between atmospheric pressure and vacuum (=2x107 bar).
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Figure S9. Determined spectral positions of the *l13> — “l1s;> band (Stark sublevel centered at <1508

nm) of Er**, as a function of high-pressure; the continues line corresponds to the applied linear fit.
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Figure S10. Determined spectral positions of the *l13, — “l1s;2 band (Stark sublevel centered at <1542

nm) of Er®*, as a function of high-pressure; the continues line corresponds to the applied linear fit.
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Figure S11. Determined spectral positions of the *l132 — “l1s/2 band (Stark sublevel centered at <1565

nm) of Er**, as a function of high-pressure; the continues line corresponds to the applied linear fit.

S8



/ ' o
" 7 301
r ' T ' - 294

1450 1500 1550 1600 1650 1700

Wavelength (nm)

Figure S12. NIR emission spectra of the YPO4:Yb*-Er®* material (Aex = 975 nm), measured as a

function of temperature.
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Figure S13. Determined spectral positions of the *lis, — “*lis2 band (four different Stark sublevels

centered at <1508, 1542, 1565 and 1589 nm) of Er®*, as a function of temperature.
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