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Rare-earth doped glass and nanocrystalline glass-ceramics are investigated as they allow to
obtain materials with promising luminescent properties for application in photonic.!? On this
paper, GeO2-Nb,0s-K.0 samples undoped and doped with Eu*, Er¥* e Er¥*/Yb®* ions were
obtained. Nb2Os was incorporated into the glass network since vary the amount of this precursor
may result in change in the luminescent properties of rare-earth.> Therefore, (90-x)GeO,-
XNb20s-10K20 samples were prepared aiming to find the maximum concentration of Nb2Os
and study the optical, thermal and structural properties. Samples were doped with Eu®* ions
used as structural probe, and Er®* and Er®*/Yb** aiming at applications in photonics. Figure 1
shows the glass obtained. Nanocrystalline glass-ceramics was obtained under suitable heat-
treatment conditions. Thermal (DSC, DTA), estructural (Raman, FTIR, XRD) and optical (UV-
Vis-NIR and photoluminescence) measurements were performed. In short, increasing the
concentration Nb,Os considerably decreases the thermal stability parameter. Samples with a
maximum of 20 mol% Nb,Os were obtained and are promising because they may exhibit
preferential precipitation of crystals formed only by metal oxide crystalline phases.
Furthermore, the samples with large amounts of Nb>Os doped with rare-earth suggests the
possibility of obtaining potential transparent glass-ceramics for optical application.
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with the neigibors. This, in tumn, can be related to the nature of the optical transition
which is & Cuige-transfer transition in ¥ tungstate group. ThereforeAR in Fig. 2.3
is large. This yields not only a strongl StoRes-shifter’ emilsion, but also 4 very tibad
emissiun which s of importance forJhe colok renderiny. .

Thr. broadniss of the (in,Be)ymiOy: Mn*® emission is due to anothér reason.

Actuetly the <inission oi Seryllium-hae Znp:SiB, : Mn2* is narow (Fig. £5). Let us,
therafore—stan—with-that 5 :

4189.9X]Ge02 XNb205.10K;0.0, 1 Er0s [x = 0, 10 ¢ 20%]]"
1€ we replace part of the Zn** ions by Be?* ions, the crystal field on the Mn2*

ions ¥ill vary ‘.rom ion to ion depeading \wn the nature of the neighboring metal

ions. “'his is ue to the large diffarence between the ionic radii of Zt+ and Be*

(0.60 Aand 0.27 A, respectively). Thegefrg, the emission band broadens t=lative to

that ot 7 $iC; : Mn?*. Obviously the introdu.ion of Be** increases the covstal field
the Mgt ssothat i L -

f[xo,()-x]Geoz_bezos.10Kgo.o,1Eu:03 [x=0,10e 20%];Lr
COUI\?AI.AU\J.. — (o ) fon Tas Therefore also four coordination. All optical
transit.ons wethin the 3¢ configuration are spin- and parity forbidden (see Sect. 2.3. 1).

e

[[89.4-x]GeO2.xNb20s. 10K20.0.1 Ers05.0.1Yb:03 [x = 0, 10 & 20%]]

It easily picks up mercury from the gas dischdge and is liable to decompose under
ultraviclet fAdiagion. In addition beryllium is highly toxic [7II and nowdays not

acceptible for epplication. In 1948 these phosphors were replacéd by one phosphor

As a (nse@ience excitation into these transitions does not yield a h{@ light output.
with blue and orange emission, viz. Sh**- and Mn>* -activated calcium halophosphate.

However, the kiminescence of the Mn?* iog in Zn,SiO, showsla strong”e‘cita[xon
band 1n the 25C. nm region which is probably due to a chargé-trapster transition
Anyway, excitation into this band yieids a iugh light output of the Mn>* emission.

Figure 1. Glass samples: final aspect of the investigated ternary undoped and doped.
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