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Arsenate glasses having the composition (Nd,O3),: (Y205)1 —x: (As,05), were
prepared. It was found that the Nd doped arsenide glasses are characterized by the low
concentration quenching of the neodymium fluorescence.

1. Introduction

In recent years interest grew in the field of spectroscopy of highly concentrated
neodymium materials yielding efficient optical excitation of small volume of samples.
The first material discovered which was characterized by a high concentration of Nd+3 jons
(4.1 x10*' cm~®) was neodymium pentaphosphate (NdP;0,,) [1] of which the emission
cross section, line width and spontaneous lifetime are compdrable to those in
Nd: YAG [1-3]. '

Similar properties have been observed in many phosphorous compounds doped
with neodymium ions e.g. KNdP,O,, [4], K;Nd(PO,), [5], Na,Nd,Pb4(PO,)sCL, [6].
Batygov et al. [7] have shown that phosphorous glasses doped with neodymium ions are
also characterized by small concentration quenching (the lifetime at a concentration of
2.7x10%" ions per cm® was 80 usec). Similar behaviour of neodymium concentration
quenching has been found for tellurite glasses [8].

This paper reports on the first attempt to measure the fluorescence quenching in
Nd-doped arsenate glasses. The results obtained evidently revealed that these glasses are
characterized also by a small concentration quenching of neodymium fluorescence.
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2. Experimental

The (0.87—0.98) As,Os - (0.13—0.02 Nd,03),(Y,0;), -, glasses were prepared by
melting a mixture of the appropriate oxides in a quartz tube at 750°C for 30 min and
next by rapid cooling them down to room temperature. The details about the glass com-

position are given in Table I.

Chemical composition of neodymium doped arsenate glass

Composition

[weight %]

| 13.04Nd,0; :86.96As,05
| 7.38Nd;05:1.36Y,05:91.26As5,05
5.91Nd,05:2.72Y,05:91.37As,0;
. 4.28Nd,05:3.93Y,05:91.79A5,0;
3.20Nd, 05 :4.46Y ,05:92.34A5,05
3.06Nd,05:2.81Y,05:94.13As,05
| 2.16Nd;05:3.50Y,05:94.34As,05
| 1.50Nd;0;:4.14Y,0;:94.36A8,05

W~ AW

Concentration
[102°cm™3]

18.69
10.57
8.46
6.13
4.58
4.38
3.09
2.14

TABLE I

Lifetime
[psec]

30
41
48
90
105
122
57
160

From the glass batch, 1—2 mm thick samples were cut and polished and next used
for the spectroscopic measurements. The optical absorption spectra of the glasses were
measured on a Cary 14 Spectrophotometer and the fluorescence spectra were measured
on a C. Zeiss Jena GDM-1000 monochromator equipped with a dry-ice cooled S-1 photo-
multiplier. The source of excitation was a HBO-200 high pressure mercury lamp. The
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Fig. 1. Absorption spectrum of arsenate glass doped with neodymium
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fluorescence decay time was measured with a TRW Decay Time Fluorometer where
light source was replaced by a HBO-200 lamp with an averaged pulse duration of 20 ps.

©_ The corresponding absorption and fluorescence spectra of Nd-doped arsenate glasses
are shown in Figs. 1 and 2. The observed lifetime as a function of Nd concentration in
arsenate glass at room temperature is shown in Fig. 3.
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Fig. 2. Fluorescence spectrum of arsenate glass doped with neodymium
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Fig. 3. Concentration dependence of Nd**® fluorescence in arsenate glass, Nd.Y;-,PsO., [3],
La; - xNdxNas(WO4). [9], NdxGd; - xAl;(BO3), [10]
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It is seen from Fig. 3 that the fluorescence lifetime of Nd*® remains quite long even
at a doping level beyond 10?! cm~3 like in the other highly concentrated neodymium
materials, such as Nd,Y, _,PsO,4[3], La, . ,Nd,Nas(WO.), [9], Nd,Gd, . ,Al5(BO%),[10].
The fluorescence lifetime of Nd*? in tellurite glass at a concentration of 10! cm—> was
found to be about 50 psec whereas in arsenate glass it was 100 usec.

On the basis of the results presented here it could be believed that the arsenate glass
shows good promise as a new laser host material primarily in such apphcatlons where high
neodymium concentration is desirable.

The authors are grateful to C. Szafranski, M.Sci., for fluorescence measurements.
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