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Gallija gadolinija granats (GGG) un lidzigi materiali ir plasi izmantoti ka scintilatori. Scintilatori
tiek paklauti jonizéjoSajam starojumam, un stabilu defektu raSanas negativi ietekmé Sadu materialu
darbibu. Gadolinija aluminija gallija granats (GAGG) ir plasSi izmantots komercials scintilatoru
materials, kas péc struktiiras ir loti 11dzigs GGG. Stabilu strukturalo defektu izpéte ir svariga, lai
izprastu GGG un lidzigu materialu mijiedarbibu ar jonizéjoSo starojumu.

GGG EPR-aktivi defekti, iznemot vienu platu Gd*" Iiniju [1], parasti nav novérojami. Izmantojot
blivuma funkcionalu teoriju (DFT), tika atklats, ka EPR defekti nav novérojami pie normaliem
apstakliem, jo gadolinija 4f” elektroni atrodas S=7/2 stavokli, ar ievérojamu nulles lauka un Starka
SkelSanos [2] un neaizpilditie energijas limeni atrodas aizliegtaja zona, kur tie nomac defektu EPR
noverosanu.

Tika atklats, ka noverotie EPR-aktivie defekti rodas GGG [3] strukturalu izmainu rezultata péec
apstarodanas ar 0,1 MeV neitroniem un 10 n/cm? fluenci. Saja pétijuma viena no defektu
pozicijam tiek attiecinata uz konkrétu oktaedrisko Ga poziciju, kas staroSanas virziena ir identiska
neatkarigi no rotacijas simetrijas operacijam. Neitronu sakerSanas kodolreakcijas rezultata Ga
parvérsas par Ge, ka valences 4p' elektrona orbitale novietojas virziena, kas ir paraléls staroSanas
virzienam.
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Gallium gadolinium garnet (GGG) and similar compounds are extensively used as scintillator
materials. Scintillators are subjected to ionising radiation and the occurrence of stable defects
negatively impacts the performance of such materials. Gadolinium aluminium gallium garnet
(GAGQG) is a commonly used commercial scintillator material that is structurally very similar to
GGG. Studying stable structural defects could be important for understanding the how GGG and
similar materials interact with ionising radiation.

EPR spectra for defects in GGG are usually not observed [1] with the exception of a single broad
Gd* line. Using density functional theory (DFT) it was discovered that EPR-active defects are
suppressed because gadolinium 4f” electrons have a S=7/2 spin state with significant zero field and
Stark splitting [2] as a result unfilled gadolinium levels are located in the band gap suppressing
observation of EPR defects.

The formation of EPR-active defects in GGG have been reported due to structural changes [3] after
irradiation with 0.1 MeV neutrons and fluence of 10 n/cm? In this study, the one of defect
positions is attributed to specific the octagonal Ga position that is rotationally invariant along
irradiation direction where Ga is replaced with Ge as a result of neutron capture nuclear reaction.
Where uncompensated 4p' electron orbital is oriented parallel to the irradiation direction.
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