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The development of Pr3+-based phosphors that efficiently convert blue light into 
ultraviolet (UV) radiation [1] is a critical challenge for the realization of innovative UV 
sources, such as phosphor-converted UV LEDs (pc-UV-LEDs). In this work, we present a 
systematic investigation of Pr3+-doped rare-earth orthoborates REBO3, (where RE = Y, La, 
Lu) as blue-to-UV upconversion phosphors. We exploit the structural diversity of this 
family— which contain aragonite-type (LaBO3), pseudo-wollastonite-type (π-LuBO3 and 
YBO3), and calcite-type (β-LuBO3) crystal structures [2]—to tune the upconversion 
performance. Utilizing UV photoluminescence spectroscopy and temperature-dependent 
time-resolved measurements, we systematically evaluate how the crystallographic 
environment of the Pr3+ ion influences the energy positioning of the 4f15d1 levels [3], the 
Stokes shift of the UV luminescence, and the thermal quenching temperature (T50). These 
spectroscopic findings are correlated with the recorded blue-to-UV upconversion spectra 
to identify the optimal host structure, thereby establishing rational design principles for 
high-efficiency upconverters. Finally, the practical potential of the selected materials is 
demonstrated by observing blue-to-UV upconversion under excitation from a commercial 
450 nm LED, supporting their applicability in pc-UV-LED devices. 
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