2 Two-Photon Emission in NaLaF,:Pr and NaPrF, Revisited
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Background

Trivalent Praseodymium is widely applied as an activator ion in luminescent materials, laser gain media, and scintillator crystals/ceramics. The applied
doping level is usually rather low, viz. between 0.1 and 1.0%, since Pr3* exhibit efficient concentration quenching due to cross-relaxation processes. In
other words, low quantum efficiency for a doping level larger than 1% is observed. The emission spectrum of Pr3+ is a very sensitive function of the host
structure and can show [Xe]4f15d1-[Xe]4f2 band emission solely in the UV range, or [Xe]4f2—[Xe]4f2 line emission ranging from the UV-C to the NIR.
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sintered for 6 h at 700 °C in a Nitrogen stream.
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Host matrices based on fluorides exhibit a low covalent character for the metal fluoride bonds because of the high electronegativity of fluoride. For this
reason, the position of the lowest energy level of the [Xe]4f15d-band depends mainly on crystal field splitting. The crystal field splitting is related to the
size, coordination geometry, and number of the crystallographic sites whereat the trivalent Praseodymium is located.

Obtained luminescent materials were characterised by luminescence and reflection spectroscopy to investigate the luminescence process of Na(La,Pr)F,.
The excitation of Pr3* takes place via the 5d band, whereas emission occurs in all cases exclusively from the different 4f states of the ion.
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Conclusions

Single phase ternary fluorides could be prepared by sintering the respective binary fluorides in a dried Nitrogen stream. All samples exhibit a green
body colour due to rather strong [Xe]4f2-[Xe]4f? absorption of the trivalent Praseodymium in the visible range. The concentration series exhibits an
increase of the emission intensities upon a concentration of 20% Pr3*, which is comparable to the reference standard BAM:Eu?*. The overall internal
quantum efficiency is derived from decay time measurements and found to be 140% for low doping concentrations.
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