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Theoretical modelling of luminescence processes in
oxide glass-ceramic nanocomposite materials
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The optical properties of glass-ceramic nanocomposite materials “oxide-glass matrix @ oxide-crystalline mi-
cro/nanoparticles filler”are now the subject of intensive research. The unique physical properties of such
composites are determined by interphases regions, which have atomic structure and chemical composition
intermediate between the crystalline and glass components. The atomic structure of interphases can be ob-
tained in calculations by molecular dynamics (MD) methods. Further application of the electronic structure
calculations allows to obtain the most important micro- and macro-characteristics of the interphase layers
and thus to explain the experimentally observed properties of glass-ceramic composites.
This report presents results of complex computational and experimental studies of the atomic and electronic
structures of luminescent oxide glass-ceramic compositematerials. Three different types of glass-ceramic com-
posited are considered: a) KBi(MoO4)2 crystal @ K2O-P2O5-MoO3-Bi2O3 glass b) K2Bi(PO4)(WO4) crystal @
K2O-P2O5-WO3-V2O5 glass; c) LaVO4 crystal @ Li2О-V2O5-В2О3 glass. The atomic structures of interphase
regions were calculated by MD methods. The electronic structure calculations were performed in the DFT ap-
proximation using the band-periodic plane wave pseudopotential method. The excited electronic states and
optical spectra of possible centers of luminescence of glass-ceramic composite materials are calculated using
the Time-Dependent Density Functional Theory (TD-DFT) within molecular cluster approach.
Obtained computational results are compared with experimental data on structural analysis, optical and lu-
minescence spectroscopy. The mechanisms of luminescence and excitation energy transfer in oxide glass-
ceramics of different types are discussed.
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