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Among the different oxide and mixed oxyfluoridagg compositions, lead borate glasses doped with
rare earth ions seem to be very attractive systemgptical applications. Lead borate glasses lglorthe
unique amorphous solid-state materials, which beemally stable and are formed over a wide regibn o
PbO concentration. The large glass-forming regmradvantageous for manufacture of structurally and
optically different systems, which strongly depamdB,0Os/PbO ratios. On the other hand, the introduction
of a heavy metal oxide component such as PbO tobtrate glass strongly influences its radiative
parameters and, consequently, the luminescencdigrées of rare earth ions. Luminescence propsrof
lead borate based glasses singly doped with ratle eas are well documented in literature, in cast to
the same glass-host doubly doped with rare eanth io

The aim of the PhD thesis was to study energy feanmocesses between rare earth ions in lead
borate glasses. The following glass systems codlopiéh rare earth ions were examined: *¥m®*,
Dy**/Tb®" and TB'/Ln®* (where Ln = Eu, Sm). In particular, the energynsfar processes and their
mechanisms between rare earth ions in lead borkteses were investigated. The energy transfer
efficiencies as a function of donor and acceptarceatrations were determined.

The presence of the excitation energy transfer gaees between rare earth ions in lead borate
glasses was confirmed by luminescence measurenmBEmés.detailed spectroscopic analysis lead to the
following conclusions:

1. The energy transfer from Ybto Tnt*ions in lead borate glass was observed. The enemgsfer is
quite efficient. However, near-infrared emissiorahbut 1800 nm and blue up-conversion offTm
under YB* excitation was not observed due to the relatigh leinergy phonon of the glass host.

2. The energy transfer from Byto T ions in lead borate glass was observed. The erteaggfer
mechanism is electric dipole—dipole interactiondtass samples with lower activator concentrations
(up to 3% TB"). Above 3% TB' concentration-dependent luminescence quenchirapserved.
Further increasing activator concentration (aboue ") lead to the partial crystallization of lead
borate glass host. X-ray diffraction analysis conéd the presence of crystalline phase ThBO

3. The energy transfer from ¥bto Ln** ions (Ln = Eu, Sm) in lead borate glass was obskerVae
relative intensities of the main emission bandgrioglent rare earth ions as a function of donor
(Tb*") and acceptor (Et) concentration were determined. The energy transfecess in direction
Tb** - EU** was verified by various experimental methods. @hergy transfer from Fhto Snt*
in lead borate glass is limited. It is due to thesence of cross-relaxation processes in glasslsamp
containing higher acceptor ($ficoncentrations.



