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Structural and Luminescence Properties of Er’*Tons Doped Bismuth Borate
Glasses for 1.53pm Broadband Optical Amplifiers
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* E-mail address: mari ram2000@yahoo.com
Abstract

A new series of Er'” ions doped bismuth borate glasses were prepared with the
composition (40-x)B,0s+ 20Bi,05+20Nay0 +20CaF,+xErO3 (where x= 0.1, 0.25, 0.5, 1 and 2
in wt%). The structural and spectroscopic behaviors of the titled glasses have been examined
through XRD, FTIR and absorption, luminescence, decay spectral analysis respectively. The
XRD pattern reveals the amorphous nature the FTIR spectra explore the presence of various
functional groups such as B—O asymmetric stretching of trigonal BO3 units, B—O stretching of
tetrahedral BO, units and vibrations of Bi—O™ bond in the BiOg octahedral units. In order to
examine the electronic band structure of the studied glasses, optical energy gap (E,) and Urbach
energy (AE) values were estimated from the absorption spectra. Luminescence spectra along
with the Judd-Ofelt intensity parameters have been used to determine the various radiative
properties like transition probability (A), stimulated emission cross-section (o), lifetimes (e,
Texp)s branching ratios (Br) and effective bandwidth (Axerr) for the o e and "BmeTien
emission transitions and the results were discussed and reported. By employing the McCumbar
theory, absorption and emission cross-sections for the N30 = s transition (1.53 pum) were
calculated for all the titled glasses. The decay curves of the 135 level have been measured and
the fall in lifetime value with the increase in Er’" ion content have been studied through the

energy transfer process takes place between the nearby Er’" jons.
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