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and glass stability (S) was calculated from DSC curves. The compo-
sitional variations in values of all physical (D and Vm) and thermal 
parameters confirm the role of Bi2O3 as a glass network modifier and 
an increase in its concentration in glass was causing a closely packed 
arrangement of atoms. The results obtained from IR studies confirm 
that Bi2O3 play dual role as network modifying oxide as well as 
network forming oxide. Also, the significant shifting in IR bands with 
increase in Bi2O3 content in the glass matrix suggests the formation 
of new boron–oxygen ring. The presence of sharp cut-off and large 
transmission in UV–VIS–NIR regime make these glasses suitable 
for spectral devices. The cut-off wavelength, optical band gap and 
Urbach’s energy were determined from the absorption spectra and 
were related with the structural changes occurring in these glasses 
with increase in Bi2O3:B2O3 ratio. The dc conductivity decreases with 
increase in Bi2O3 content because of blocking effect of the Bi ions on 
the migration of mobile ions (Li-ions and CuFe2O4) in glass network.
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Nd:phosphate glass is widely used as the gain medium for high 
power laser facility. In this work, the relationship between structure 
and optical properties of Al2O3-K2O(Li2O)-P2O5-Nd2O3 glasses with 
different P/Al ratio has been studied. Glass was prepared by tradi-
tional melting and quenching method. Thermal anneal was done at 
different temperatures around glass transition temperature range. 
The coordination environment of Nd3+ ion in phosphate glass was 
detected by pulsed EPR and NMR techniques. It is found that the 
second order of coordination sphere of Nd3+ ion was greatly affected 
by P/Al ratio and thermal history. The relationship between coor-
dination environment of Nd3+ ion and optical properties as well as 
spectroscopic properties of Nd:phosphate glass is discussed.
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The production of Nd-doped phosphate laser glasses requires high 
chemical and optical homogeneity and absorption coefficients of 
hydroxyl ions lower than 5 cm-1 to avoid quenching of the Nd3+ 
luminescence. Current dehydroxylation methods consist in melting 
the glasses using a carrier gas, such as O2, bubbling throughout. In 
a first study on the synthesis of Nd-doped oxynitride phosphate 
glasses, we demonstrated that an additional remelting step under 
reducing N2 flow using a graphite crucible helped obtaining the 
glasses with higher Nd3+ luminescence lifetime with respect to the 
original nitrided glasses. Then, the same methodology has been 
evaluated in the oxide phosphate glasses with composition 15Na2O-
15K2O-20BaO-50P2O5 (mol %), that showed to give rise to glasses 
with high optical homogeneity, very low OH absorption coefficients 
and an important increase in the luminescence lifetime.
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Nitridation of lithium and sodium phosphate glasses, LiPO3 and 
NaPO3, has been widely studied because of the changes on its 
properties like glass transition temperature, density and electrical 
conductivity. In a systematic study for preparing LiPON and NaPON 
glasses it was possible to achieve samples with high contents of 
nitrogen (x = N/P rates up to 0.66). LiPO3 and NaPO3 glasses were 
obtained by the conventional melt/molding method at 800°C using 
Pt/Au crucible. The nitridation process was carried out by remelting 
the LiPO3/NaPO3 glasses under NH3 flow. We find the nitrogen 
uptake is strongly dependent on temperature and mass of the initial of 
both LiPO3/NaPO3 charge, as well as if the LiPO3 is a powder or bulk 
piece. It was possible to determine the nitrogen uptake via weight 
loss of the sample before and after the ammonolysis and corroborate 
these estimated values with CNHS measurements. Increases in tran-
sition temperature with increasing nitrogen were determined with 
DSC measurements and are comparable to literature values. We also 
demonstrate that peak intensities in Raman spectroscopy are very 
well correlated with nitrogen uptake. With all of these correlations, 
we are able to produce samples with specific amounts of nitrogen 
content and calculate the nitrogen content with various simple tests.
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This work is focused on investigation of optical, thermal, magnetic 
and magneto-optical properties of novel Te-based phosphate glass 
applied as Faraday rotators. The glass 35Li2O 10Al2O3-5TiO2-
45P2O5-5TeO2 was prepared by a non-conventional wet route of raw 
materials processing, followed by melting-quenching-annealing. The 
absorption and the extinction coefficient exhibit a similar descendent 
trend with wavelength showing in evidence a high optical transmis-
sion over 600 nm that recommend this glass as magnetic sensing 
material. A luminescence band is observed in the blue domain by 
excitation in UV-range, due to Te2 clusters formed during the glass 
melting process which favors the reduction of TeO2 to Te atoms 
followed by recombination of these species into diatomic mole-
cules. FTIR absorption reveals specific bands for Te-O-Te bonds 
as well as for phosphate network. The low Tg of this glass as well as 
the relative high thermal expansion coefficient disclose a less rigid 
mixed network composed of P-O-P, Te-O-Te and Te-O-P bonds 
The magnetization in dependency on applied magnetic field reveals 
a diamagnetic behavior of the glass. The decreasing of the Faraday 
rotation angle and Verdet constant with wavelength, in the visible 
domain, is observed for the investigated glass. In the case of this low 
TeO2 content glass, a Verdet constant of about 0.013 min/Oe cm at 
650 nm was found.


