The delicate details of blue-to-UV upconversion with
Pr3+ - what is so challenging with this approach?
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After 50 years of continuous development, near infrared (NIR)-to-visible (VIS)
upconversion with Er3+ and Yb3+ has become a mature research area [1] in the field of
luminescent materials with various applications in bioimaging, or luminescent
nanothermometry [2]. In contrast, upconversion of visible to ultraviolet (UV) light is by
far not yet at that stage. Potential applications vary from photoredox catalysis to
miniaturized antimicrobial light sources and so far, triplet-triplet annihilation (TTA) in
organic emitters seem to be among the brightest options so far [3].

A possible candidate for blue-to-UV upconversion is the 4f2 lanthanoid ion Pr3+. Despite
its promising electric dipolar excited-state 4f15d! < 4f2 absorption, upconversion
efficiencies are disappointingly low [3a]. In this lecture, I will address the fundamental
obstacles in this approach referring back to the pioneering works of Francois Auzel and
what could be potential outcomes [4,5]. Moreover, it will be covered how a follow-up
energy transfer to the narrow-line emitting ion Gd3* could be beneficially used and how
important the choice of a suited host can be in the design of this energy transfer [5].
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