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Figure S1: DTG curves of the [C;mim][Tb,Euy(btfa),] (x = 0.01, 0.05, 0.1 and 1.00) complexes
recorded under synthetic air atmosphere at 10 °C min=1.




Mim][Tb Eu, 1O(bth
W[Tb (Eu, os(btfaW
W[Tb Eu, 01(bth
M mm][Eu(btfa)Ww
'_ Hbtfa WWW

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber / cm’

Figure S2: FTIR vibrational spectra for the [C;mim][Tbh,4Eu,(btfa)s] (x= 0.01, 0.05, 0.1 and 1.00)
complexes recorded in KBr pellets.
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Figure S3: Phosphorescence spectrum of the [C;mim][Gd(btfa),] complex recorded at 77 K under
excitation at 360 nm.
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Figure S4: Luminescence decay curves for the [C;mim][TbhiEu,(btfa),] (x= 0.01, 0.05, 0.1 and
1.00) registered with excitation at 462 nm (Eu3* ’F, - °D,) at room temperature.
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Figure S5: Spectra used to calculate the absolute quantum yield for [C;mim][Tbg g5Eug os(btfa)s]
excited at 360 nm (black line) and 465 nm (blue line). The shadow area corresponds to the
diffused reflectance and was used to estimate the number of absorbed photons. Similar spectra
were obtained for [Csmim][Tbg.agEUg g1(btfa)s] and [Camim][Tbg ggEug 10(btfa)al.
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Figure S6: Emission spectra of [Cymim][Tbg 99Euy o;(btfa)s] (a) and [Cymim][TbgesEug os(btfa)s]
(b) complexes recorded as a function of temperature with excitation at 360 nm. The emission
spectra are normalized by the intensity at 611 nm (°Dy — ’F,). The °D4 — "F5/°Dy — ’F, ratio of
the spectra shown in a) and b) are shown in ¢) and d), respectively. The lines in ¢) and d) represent
the fit with Equation 5, with parameters show in Table S2. The fit residual plots are shown on the
bottom for a judgment of the fit quality. The shadowed areas mark the regions in which the
thermometric parameter change within the error meaning that for these temperatures the
thermometers are out of the so-called operating range.

Relative thermal sensitivity e) and temperature uncertainty f) obtained for
[C4ymim][Tbg 99Euy o1(btfa),] (dashed line) and [Cymim][TbgosEug os(btfa)s] (solid line). In f), the
temperature range is limited to 5T<0.07 K.
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Figure S7: Intensity of the Tb** D, — 7Fs (a) and the Eu?' Dy, — 7F, (b) transitions of
[Cymim][Tbg goEug jo(btfa),] with excitation at 360 nm. The red line represents the fit to Equation

5 (A= (2£1)x10¢; B0 = 1.67+£0.01 and R2 = 0.996). The fit residual plot is

Eq—1965+179 cm;

shown on the bottom for a judgment of the fit quality.

Table SI1.

CIE (xy)

coordinates

corresponding

to

[Cymim][Tbg g9Eug o1 (btfa),] complex at different temperatures.

the

emission

spectra of the

Temperature (K) X y
20 0.3920 0.6000
40 0.3904 0.6022
70 0.3901 0.6025
100 0.3883 0.6048
120 0.3867 0.6058
150 0.3864 0.6061
160 0,3870 0.6055
175 0.3869 0.6055

200 0.4015 0.5912
225 0.4942 0.5006
250 0.5930 0.4038
275 0.6404 0.3574
300 0.6616 0.3367
350 0.6745 0.3240




Table S2. Experimental parameters found fitting Equation 5 to the 5Dy — 7Fs/°Dy — ’F, ratio of
the spectra measured for [Cymim][Tbgg9Euy o;(btfa)s] and [Cymim][Tbg 9sEug ¢s(btfa),] complexes
with excitation at 360 nm (ligand).

Complex A E, (cm™) A, R2

[C4m1m] [TboggEU001(btfa)4] (3:|:2)>< 106 1712+£72 49+1 0.999
[C4mim][TboosEug os(btfa)s]  (5+2)x105 149057 111 0.997




