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Abstract

Here we analyze alternative luminescence thermometry techniques to FIR, such
as intensity ratio luminescence thermometry between the emission arising from two
electronic levels that are not necessarily thermally coupled, but that show different
evolutions with temperature, and lifetime luminescence nanothermometry in
(Ho, Tm,YDb):KLu(WO,), and (Er,Yb):NaY,FsO nanoparticles.
(Ho, Tm,Yb):KLu(WO,), nanoparticles exhibited a maximum relative sensitivity of
0.61 % K, similar to that achievable in Er-doped systems, which are the upconverting
systems presenting the highest sensitivity. From another side, (Er,Yb):NaY,FsO
nanocrystals show great potentiality as thermal sensors at the nanoscale for moderate
temperatures due to the incorporation of additional non-radiative relaxation mechanisms
that shorten the emission lifetime generated by the oxygen present in the structure when
compared to (Er,Yb):NaYF, nanoparticles exhibiting the highest upconversion
efficiency. We used those nanoparticlesfor ex-vivo temperature determination by laser
induced heating in chicken breast using lifetime-based thermometry. The results
obtained indicate that these techniques might constitute alternatives to FIR with
potential applications for the determination of moderate temperatures, with sensitivities

comparable to those that can be achieved by FIR or even higher.
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