gﬁ@ Uniwersytet

B ) Wroctawski

Plik pochodzi z repozytorium
Wydziatu Chemii Uniwersytetu
Wroctawskiego

Repozytorium

Optical properties of Eu3* -doped CaAl,O7 synthesized by the Pechini method.

Autorzy

Matgorzata Puchalska
Yuriy S. Gerasymchuk
Eugeniusz Zych

Rok wydania

2010

Czasopismo

Optical Materials

Numer woluminu

32

Strony

1117-1122

DOl

10.1016/j.0ptmat.2010.03.012

Kolekcja

Naukowa

Jezyk

Angielski

Typ publikacji

Artykut

Streszczenie

Ca;_xEu,Al;O0; (x = 0, 0.002, 0.01, 0.02, 0.05, 0.1) and
Caj;-oEuyNa,Al,O; (x = 0.002, 0.02, 0.05, 0.1) crystalline
phosphor powders have been synthesized by modified Pechini
method and their spectroscopic properties at room and liquid
nitrogen temperature were measured. Excitation spectra of
synthesized materials contain broad band attributed to ligand to
metal, 0%~ - Eu3*, charge transfer absorption and narrow lines
related to ‘Fo—°Dy, °Hy, °Lj, °G; transitions of europium ions.
Upon excitation at 395 nm, the Eu3'-doped calcium
dialuminates exhibit red photoluminescence due to parity
forbidden f—f intra-configurational transitions with the most
intense component at 612 nm resulting from the °Dgy - ‘F,
hypersensitive transition. The quantum efficiency of the
powders emissions does not exceed 12%. The luminescence
decay kinetics reveals that some quenching appears for higher
Site selective spectroscopy disclosed the

presence of at least two well defined individual spectroscopic

concentrations.

sites of Eu®* and increasing disturbance of their local
symmetries with raising concentration of the activator was
observed. The increasing symmetry disorder led to a significant
asymmetrical broadening of the luminescence lines at higher
concentrations. Concentration dependence of the luminescence
kinetics of the two diverse Eu®* ions is different, as only one of
them, with the characteristic luminescence at 579.5 nm,
exhibits shortening of the decay time at higher Eu contents.
The inexpensive CaAl;O;:Eu powders are potentially good
candidates for photonics applications. For Eu, Na co-doped
powders the Eu®* ions producing emission at 579.7 nm

dominates strongly over those with luminescence at 577.2 nm.
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