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Abstrakt: Tato prace se zaméfuje na pripravu a popis polykrystalickych nanopraskovych
materiald s granatovou strukturou, které byly dopovany ionty vzacnych zemin. Vsechny
praskové materialy byly pfipraveny radia¢ni metodou.

Prace pojednava o dvou riznych sériich vzorkti. Tou prvni je série vzork se smise-
nou matrici lutecito-hlinitého granatu a yttrito- hlinitého granitu (LuYAG). V tomto
ptipadé byly k dopaci pouzity ionty Pr®* v konstantni koncentraci 1 at.%. Dale byly
pfipraveny koncentra¢ni fady s proménlivou koncentraci dopantu - Th?*™, Sm* a
Tm?3", jejichz koncentrace rostla od 1 do 10 at.%. V tomto ptipadé byl matrici pouze
LuAG bez pridavku yttria.

Strukturni vlastnosti a slozeni materialtt bylo méreno pomoci metod XRPD a XRF.
Luminiscenc¢ni vlastnosti vzorkt byly zjistény z méreni spekter a dosvitii.

Pripravené materialy byly charakterizovany jak z hlediska struktury, tak z hlediska
luminiscence. Pro popis téchto charakteristik byly méreny difraktogramy, fotoluminis-
cencni a radioluminiscenc¢ni spektra. Déle byla zjisfovana také kinetika zafivych pre-
chodli materidlu, jelikoz je jich nutné tieba k ur¢eni mozného koncentra¢niho zhéseni
a s tim spojenych zmén v mechanismu luminiscence. Tyto zmény se casto déji prave
s rostouci koncentraci dopantu ve strukture.

V této praci jsou také uvedena spektra porovnavajici dané dopanty z hlediska jejich

luminiscenc¢nich vlastnosti v granatové strukture.
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Abstract: This thesis shows material and luminescence properties of polycrystalic gar-
net nanoscintillators doped by various rare earth ions prepared using the radiation
method.

Two different types of powders were prepared. The first series of samples was mixed
lattice of lutetium-yttrium aluminium garnet (LuYAG) with different Lu to Y ratio,
but constant Pr** dopant concentration. Furthermore, three LuAG series with differ-
ent concentration of dopant ions (Tb?**, Sm3* and Tm?*") varying from 1 to 10 at.%
were prepared. Different measurements such as XRPD, XRF and luminescence mea-
surements were conducted to compare samples and their material and luminescence
properties.

Prepared samples were characterised in terms of structure and luminescence. Charac-
teristics such as diffraction patterns, photoluminescence and radioluminescence spec-
tra were measured. Additionally, the luminescence kinetics was measured in order
to determine possible concentration quenching and changes in decay mechanism with
increasing concentration of dopant.

This work also contains spectra of all samples comparing given dopants in terms of

their luminescent properties in garnet structure.
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