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[Abstract]
Lanthanides show suitable luminescence properties for their use in luminescent nanothermometry owing to their fixed
energy states and sharp emission spectra. For example, Th/Eu mixed systems show temperature dependence in their
luminescence intensity ratio, which then work as a primary thermometer. One drawback of lanthanides is their poor light
absorptivity that makes their luminescence undetectable at nanoscopic level. A possible solution lies in the “sensitized
luminescence” of lanthanide ions where light is absorbed by a different “antenna” and their energy is transferred to the
lanthanide. Several reports are available in which “sensitized luminescence” is realized including 1I-IV semiconductors
quantum dots such as CdSe and ZnS, perovskite nanocrystals such as CsPbCls, and lanthanide complexes. In this work, we
focused on CsPhCls:Eu®* system, reproduced their results, and investigated their emission properties at single-particle level.
We have followed three separate papers by separate groups for the synthesis of CsPbCls:Eu®* system (G. Pan et al., Nano
Lett. 2017, Q. Li et al., J. Phys. Chem. C 2018, W. Wang et al., J. Lumin. 2023). The general method of the synthesis is
identical, and we were able to reproduce their results for the most part. We have chosen the latest report for a thorough
investigation. Through emission spectroscopy, single-particle spectroscopy, and transmission electron microscope
measurements of one or all stages of the post-synthetic treatment, we have concluded that Eu** was not successful doped
into the CsPhCls nanocrystal host and that the Eu®* emission arise primarily from the byproduct in the form of lanthanide
complex. Our results indicate the difficulty in doping lanthanide ions in semiconductor host, and the necessity of
unambiguous investigation of their properties such as single-particle spectroscopy in order to conclude the successful

incorporation.
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