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Phosphor materials with a quantum efficiency gmeate
than 100 % have been studied since 1974, when Btper
al. observed quantum cascade emission iPE /1/.

More recently, Srivastava and Beers reported quantu
cascade emission in a*Prdoped oxide, SrA}O.qPr*
(SAP). In this talk we will focus on the concextion
quenching of the Bt emission in this system by studying
the PP* luminescence after pulsed excitation for dopant
concentrations between 0.1 % and 15 % in the
temperature range from 1.5 K to 300 K. While the
relaxation of SAP with 0.1 % Pris found to be single
exponential, samples with higher *Prconcentration
display the (expected) non-exponential relaxation
behavior due to cross relaxation betweed" Rons in
close proximity (Fig. 1).

100

signal [counts]

10
0 20 40 60 80 100

time [ps]

Fig. 1: Semi-log graph of the transief, — *H,
luminescence of SAP: 10%*Pr

An analysis of the experimental data shows that a
large fraction of the B ions does not participate in
cross-relaxation or energy migration processes, that
this fraction consists of those ions that lack heoP?F* at
both the nearest and next nearest cation site.

In addition to transient measurements of the’ Pr
emission, we have studied the details of the cross
relaxation process by analyzing infrared emissijpecta

of SAP obtained via Fourier transform spectroscopy.
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