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Nanothermometry is a fast-developing field of research due to Photoluminescence emission Mdps
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Fig. 3: Emission maps of different Tm:Yb ratios in LiLuF, nanocrystals recorded from 280 to 480 K
with a step size of 20 K in solid after ligand removal. Shown below is their respective Delta values
for the 680 nm transition of Tm3*(°F, ; - 3F,) to the 800 nm transition of Tm3* (3H, - 3H).
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Fig. 1: (a,b) HRTEM images of Tm,Yb:LiLuF, nanocrystals from thermal decomposition route. %, w0 w0 o 1 e
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(c,d) SEM images of the Tm,Yb:LiLuF, microcrystals. (e) PXRD patterns of the respective Wavelength [nm] o R S T T IO Timesth Ty Hmeh Tmeer
Tm,Yb:LiLuF, nano- and micro-crystals. . o .
Fig. 4: a Emission ma of 1%Tm,30%Yb,5%Gd:LiLuF and b core-shell
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Photoluminescence emission maps

1%Tm,30%Yb:LiLuF,@LiYF,. The emission maps were recorded from 280 to 480 K with a step size
of 20 K in solid after ligand removal. Shown in the middle are the respective Delta values for the

<ot | 19%Tm,30%Yb:LiLuF, NC .. . 680:800 680 nm transition of Tm3*(2F, . > 3F,) to the 800 nm transition of Tm3* (3H, > 3H,). To the right
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d, C .l a . | € 40- Tm>*(2F, 3 > °F,) the change in decay time is shown for Gd co-doping and core-shell nanocrystals.
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Fig. 2: Emission maps of 1%Tm,30%Yb:LiLuF, for nano-and micro-crystals (a,b), recorded from
280 to 480 K with a step size of 20 K in solid after ligand removal. The Delta values for the 680
nm transition of Tm3* (%F, ; - 3F,) to the 800 nm transition of Tm3* (*H, - 3H;) are also presented
(c,d). E shows the the Dieke diagram for Tm3* and Yb3*is given with the respective electronic
transitions indicated.?
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grown to investigate the influence of an inorganic protective
layer. Such a matrix combination is necessary, as Li* containing
host materials are in need of a heterogeneous core-shell
structure!. Additionally, Gd3* ions were co-doped to induce
lattice distortions and therefore reduce Tm3*-Tm3*-cross
relaxation.

Conclusions

In this work we investigated the Tm,Yb UC system in LiLuF,. We were able to gain deeper understanding in the mechanisms and provide
an explanation. Additionally, we were able to investigate the claim of Tm3*-Tm3*-cross relaxation and lessen its effect via co-doping of
Gd3*ions in the host matrix. Finally, a heterogeneous Tm,Yb: LiLuF,@LiYF, core-shell geometry was grown to show the effect of an
inorganic protective layer. We were able to show that the nanothermometric performance improves significantly due to the introduction
of Gd3*ions as well as growing a heterogeneous core-shell geometry. We investigated the nanoparticles with HRTEM imaging, PXRD,

decay time measurements as well as high temperature thermometry.



mailto:Mirijam.Lederer@UGent.be
mailto:promotor@UGent.be

	Slide 1

