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I. Ellipsometry

Figure S1 shows the defined geometry for the ellipsometry experiments.

Laboratory reference frame

Z.Il

Y

Incident Reflected 9@ oOrientation

Ga,0; crystal
B Incidence
c plane
Euler angles
90, 90, 90

Figure S1. Geometry of the ellipsometry experimental setup and orientations.

At 25%€ (room temperature) we have used as starting data for the fits those provided by Sturm [1]

in the visible range, where there is no absorption.

Figure S2 shows the quality of the fit for two Mueller matrix elements (M12 and M33) for all the
incidence angles and for the orientation corresponding to Euler angles (90,90,90)
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Figure S2. The measured experimental data are show as points, the continuous lines are the fit to

the data.

The measurements show a clear change when the temperature is increased up to 325 <. Figure
S3 shows Mueller matrix elements with non-zero values: M12, M21, M33 and M34. They clearly
decrease at 325<€ as compared to 25<€. These example plots correspond to measurements at Euler
angles 90, 90, 90, and at incidence angle of 702Note that two measurements at 25<€ are shown:
agreement.

before

and after heating at 325<%€.

They show very good
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Figure S3. Plots corresponding to measurements at 25<€ before and after heating up to 325<€,
and the measurement at 325 <€ for the Mueller matrix elements M12, M21, M33 and M34 at

angle of incidence of 702

In order to observe the evolution of the ellipsometric parameters during the heating cycle we have
acquired angle Psi at the angle of incidence of 65<for a few wavelengths in the range from 600
to 800 nm. The heating rate was 2 K/min. Figure S4(a) shows the evolution of Psi as a function
of the temperature. We observe a linear decrease of the Psi value, associated to a linear increase
of the refractive index values. This results in the variation of the average refractive index shown

in figure S4(b).
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Figure S4. (a) Evolution of Psi as a function of the temperature. (b) Evolution of average value
of the refractive index during temperature variation.



I1. Experimental PL peaks

Peak position vs. temperature calibration curves

The calibration curves for the peaks were obtained for this sensing aim [2]
Ay» (T) = 4,,(295 K) +1,15-10°T? +5,5-10°T - 2,65 (S1.a)
A3 (T) = 4,5(295 K) +1,14-10°T?+6,1-10°T - 2,8 (S1.b)
Ay (T) = 4,,(295 K) +1,19-10°T?+6,2-10°T 2,91 (S1.c)

where 4 is expressed innmand T in K.

The position of the experimental F-P peaks obtained by PL has been obtained by Lorentzian fits,
as shown in figure S5.
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Figure S5. Fit with Lorentzian curves of the experimental PL peaks at three excitation powers
for (a) peak #3 and (b) peak #4.
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