Abstract

This master thesis deals with luminescence, optical and structural properties and also
preparation of new materials which may find usage as scintillators or phosphors in scientific
and industrial applications. Theoretical part is devoted to fundamental description, both
classical and quantum, of absorption and luminescence phenomena in solid state which are of
importance for practical usage. Evaluation methods of luminescence spectra and decay
kinetics are described. In experimental part excitation spectra, X-ray, UV/VIS and
synchrotron radiation induced emission spectra as well as decay kinetics of Pb®* and Ce**-
doped SrHfO; were measured by using the methods of time-resolved luminescence
spectroscopy. CsLnS,: RE (Ln = Lu, La; RE = Th, Eu) compounds were synthetized and their
structures were examinated by X-ray powder diffraction. Furthermore, their radio and
photoluminescence characteristics were investigated. Experimentally obtained data were
further processed and evaluated by the currently used software. Phenomenological model was
employed to explain temperature dependences of decay times, emission intensities and
integrals of delayed recombination of Pb?* and Ce®" luminescence centers in SrHfO3 host.

Application potencial of those materials is discussed.



Abstrakt

Prace se zabyva studiem luminiscencnich, optickych a strukturnich vlastnosti, ale i ptipravou
novych materiald, které maji predpoklady k védeckému a primyslovému vyuziti ve
scintilacnich detektorech. S ohledem na praktické aplikace je reSerSni Cast vénovana
zakladnim fyzikalnim jeviim spojenych s absorpénimi a luminiscen¢nimi procesy v pevnych
latkach, a to z hlediska klasické i kvantové fyziky. Jsou zde zpracovany zplsoby
vyhodnocovani spekter a kinetik dosvitu. V rdmci experimentélni ¢asti byla s pouzitim metod
casoveé rozliSené luminiscencni spektroskopie zméfena excitacni a pro rtizné typy excitaci
emisni spektra, a dale kinetiky dosvitu vzorku SrHfO; dopovaného ionty Pb®* nebo Ce®".
Dale byly syntetizovany slouéeniny typu CsLnS,: RE (Ln = Lu, La; RE = Th, Eu) a jejich
struktury byly stanoveny pomoci rentgenovské difrakce. Navic byly charakterizovany radio a
fotoluminiscen¢ni vlastnosti téchto sloucenin. Ziskana experimentdlni data byla dale
softwarové zpracovdna a vyhodnocena. K vysvétleni teplotnich zavislosti dob Zivota,
emisnich intenzit a integrali zpozdéné rekombinace Pb** a Ce** luminiscenénich center v
matrici SrHfO3 byl aplikovan fenomenologicky model. Je diskutovan aplika¢ni potencial

studovanych materiala.



