34" DMSRE Seminar, 8 - 12 September 2025, Pavlov, Czechia

Photo- and radioluminescence of willemite in ZnO-Al;03-SiO- glass system

Jakub Volf!, Petr Varak!?, Vitézslav Jary®, Vladimir Babin®, Emmanuel Véron?*, Mathieu Allix*,
and Pavla Nekvindova*

! Department of Inorganic Chemistry, University of Chemistry and Technology, Technickd 5, 166 28,
Prague, Czech Republic
2Institute of Photonics and Electronics of the Czech Academy of Sciences, Chaberskd 1014/57, 182
51 Prague, Czech Republic
3FZU-Institute of Physics of the Czech Academy of Sciences, Cukrovarnickd 10/112, 162 00 Prague 6
{CEMHTI — CNRS UPR3079, 1 Av. de la Recherche Scientifique, 45100, Orléans, France

In recent years, glass systems containing ZnO, Al;Og, and SiO, as main components have been in-
vestigated for the possibility of developing glass-ceramics. In particular, technology for creation of
nanocrystalline phases, which depends on chemical composition and heat treatment temperature, is
being sought [1,2]. Research in the aforementioned glass system focuses mainly on gahnite (spinel
ZnAl,0,) and willemite (rhombohedral Zn,SiO,), which are interesting for their use in optics and
photonics. The willemite phase, especially, has been shown to exhibit interesting and strong radiolu-
minescence [3].

Our contribution describes glass-melting processes, composition, microstructure and especially
optical properties of a large set of samples. Melt-quenching method and aerodynamic levitation with
laser heating were used to prepare the samples. Both methods used to prepare willemite glass ceram-
ics were compared. Chemical composition and microstructure was checked by XRF, XRD, SEM or
EDS. Absorption, photoluminescence and radioluminescence spectra were measured. The special at-
tention is paid to relationships between composition, structure of the glasses/glass ceramics and used
technology.
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