














Abstract 

In this thesis we presented the synthesis ofthe vitreous systems, Te02-ZnO-Na20 

and Te02-Nb20s-Bh03 , in our search for materiais to be used in optical devices in the 

communication windows o f 1. 3 and 1. 5 11m. The samples were doped with Erbium, 

Praseodymium and Ytterbium, which show light emission in the wanted wavelength 
windows. These systems were structurally and physically characterized by X-ray 

diffraction techniques, Raman and density measurements. The optical characterizations 

of the bulk samples were made by linear refraction index, photoluminescence and 

photoluminescence decay lifetime measurements and UV-VIS-IR absorption 

spectroscopy. The thermal properties were characterized by dilatometry and viscosity 

measurements. These systems presented a high thermal stability, with a 100° C 

temperature difference between the crystallization and the softening point temperatures. 

The viscosity was in the range 1 0
5

·
5 

to 10
6 poise between these temperatures indicating 

the possibility to draw optical fibers, therefore we developed a capillar suction method to 

make the nucleous of a core-cladding optical fibers, which allowed us to successfully 

draw rare earth doped optical fibers. 

The very high linear refraction index, 2.2, indicates a highly non linear optical 
material, important for ultrafast optical devices applications. The photoluminescence 

spectra show light emission in a 100 nm wavelength bandwidth, much larger than the 30 

nm usually obtained with Er doped sílica fibers . Because of the high rare earth solubility 

in these systems we have been able to dope our glass up to 70,000 ppm, two orders of 

magnitude above the usual commercial doped fibers doping leveis, which are limited by 

the luminescence quenching due to cross relaxation effects. The photoluminescence 

decay lifetime in the range of2 to 4 ms show that the cross-relaxation effects in these rare 

earth glass hosts is much smaller than in sílica. These results show the possibility to 
manufacture small, integrated optical amplifiers with very high rare earth concentration 

with 3 times more wavelength channels than the commercially used amplifiers. 
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