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Luminescence nanothermometry:
at the interface between materials science and
machine learning

Luminescence nanothermometry is a remote sensing technology whereby a
temperature readout is obtained by interpreting changes in the emission of luminescent
nanomaterials (i.e., nanothermometers). In nanoBIG, our nanothermometers of choice are
lanthanide-doped nanoparticles and semiconductor nanocrystals, whose optical properties
we tailor for maximum performance in terms of brightness, biocompatibility, and response
to temperature. This is what we refer to as upstream action. As of late, we have realized
the need to introduce a complementary downstream action, which entails the use of
advanced algorithms to analyze the calibration datasets—i.e., the sets of emission spectra
or luminescence decay curves collected while varying the parameter of interest. Via this
approach, we were able to overcome longstanding issues that affect luminescence
nanothermometry, like reduced readout precision in situations of low signal level and
simultaneous sensitivity towards multiple parameters.

In this talk, | will provide a bird-eye view of the recent advancements we were able to
achieve in the field of luminescence nanosensing through upstream and downstream
actions. Examples of control of the nanosensor composition, architecture, and surface
chemistry will be presented both in the case of lanthanide-doped nanoparticles and
semiconductor nanocrystals. On the other hand, | will showcase some of our most recent
successes in the implementation of machine learning algorithms to push the boundaries of
luminescence nanosensing. Future directions of the research in this complex and
rewarding field will be discussed.
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