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Figure S1. (a-c)Size distribution of the core samples, corresponding to Ca?*/Gd** molar
ratio of 0:1, 1:1, 2:1, respectively.
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Figure S2. Energy dispersive spectra (EDS) of CaGdFs with Ca?*/Gd*" molar ratio of
1:1.
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Figure S3. Integral intensities of the core UCNPs with varied Ca*"/Gd** molar ratio.
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Figure S4. Upconversion emission spectra of (a) CaGdF:20% Yb,2% Er, CaF,:20%
Yb,2% Er and (b) CaGdF:20% Yb,2% Er, NaGdF4:20%Yb,2%Er UCNP samples at 10

W/ecm?.



Figure S5. TEM images of (a-¢c) CGF@CGF and (d-f) CGF@CF UCNPs in 20 min, 40

min, and 60 min, respectively.
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Figure S6. Decay curves of CGF@CGF and CGF@CF under 980 nm excitation at 520

nm, and 540 nm, range from 200 K to 300 K.
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Figure S7. Schematic illustration of in-situ measurement technique in extreme
environment.

Table S1. Thermometric performance of RE doped nanoparticles.

Materials Temperature Max-S, (% | reference
range(K) K1

LaF;:Yb3**@LaF;:Nd3" NPs 288-323 0.74 1

NaYF,: Yb3*,Er3t,25%Ga’" NPs 198-498 0.46 2
LiLaP4O,,:Yb3" Er3* NPs 173-350 1.80 3
NaErF,@NaYF,@NaYbFgTm3>* @NaYF, | 293-413 0.71 4
NPs
NaYF,: Yb*,Er** NPs 75-600 0.48 5
Yb,W;01,: Er*@TiO,: Yb**, Er’* NPs 293-573 1.12 6
CGF:Yb*"Er**@CF, NPs 200-300 2.48 This work
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