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We have synthesized the®; (yttria) nanopowders with
various Nd* concentration0.5, 1, 2, 5, and 10 %)y
using thermal decomposition method and investigtied
effect of annealing temperature on the particle sind
the effect of particle sizes on the spectroscopiperties
of these systems. The particle sizes were effdgtive
controlled by synthesis and annealing temperatuhey,
were found to vary in the 15 — 290 nm range. Théiga
sizes and the cubic phase of the yttria were détexrby
using XRD patterns and confirmed by SEM and TEM
measurements. A typical TEM image is shown in Fégur
1. We noted that the particle size increases breasing
the synthesis and annealing temperatures.

Fiure 1: Representative TEM image of 1% Nd-doped
Y .03 naonparticles annealed at 1000 °C.

Continuous luminescence spectra were acquired
under excitation with a laser diode operating a &én.
We observed the Nd emission in the spectral range
between 850 and 1100 nm. The luminescence at room
temperature is shown in Figure 2. All emission dine
shown originate from the 4f manifold.
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Figure 2. Room temperature emission sepctrum of
Nd:Y,0; under excitation at 803 nm.

In order to learn something about the sites at
which the Nd atoms reside, we made a comprehensive
line width and line shift investigation. For thadwidth
study we chose the 893.5 nm lif€s), (Ry) to “l1¢1(Zy)
transition), and for the line shift study, we chdlse 915
nm line (Fs» (Ry) to *lg(Zy) transition). The temperature
dependence of the width and position of a selected
spectral line were successfully fit with the theima
expressions. The linewidth results are shown irufeid.

The results show, as expected, that the linewittreases

as particle size decreases, presumably due to the
increasing role of the surface as the size of the
nanoparticles decrease.
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Figure 3. The temperature dependence of the lirtavafi
the*F3, (Ry) to *lg(Zy) line for different particle sizes.

Finally, we studied thoroughly the response of
the decay of théF,, emission under pulsed excitation
between 33K and 700K. The decay patterns at 600K fo
five different particle sizes, as well as for agsirystal,
are shown in Figure 4. As can be seen, the dedagrpa
in non-exponential for all the nanoparticles, ané ipure
exponential for the single crystal. The decay pastdor
the nanoparticles show an unusually long lifetinss
longer times, and some of their decay patterns evess
that of the single crystal. We will offer gave pdéle
explanations of the measured effects.

We also measured the lifetimes of fifig, level
of Nd at different concentrations (0.5, 1, 2, 5,90 We
observe that the lifetimes become shorter with the
increasing concentration, evidence of the conctotra
guenching of luminescence. We also observe thaithe
activated nanopowders are less prone to concaottrati
guenching than their bulk counterparts.



