Neitronu izraisitu radiacijas defektu EPR analize Gd;GasO1
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Gallija gadolinija granats (GGG) ir viens no visvairak pétitajiem granata materialiem, kas tiek pielietots
ta optisko un scintilatora Ipasibu dél, kad tas ir legéts ar retzemju (RJ) joniem. Sis Ipasibas lauj izmantot
materialu cietvielu lazeros un scintilatoru detektoros. GGG pieder pie granatu kristalu saimes un péc
Tpasibam ir lidzigs daudziem bieZi pétitajiem materialiem. Siem materialiem ir lieliskas optiskas
Tpasibas, jo tie ir caurspidigi un var tikt legéti ar RJ joniem. GGG salidzinajuma ar lidzigiem materialiem
piemit uzlabotas mehaniskas 1paSibas, tas ir salidzinoSi kimiski inerts un tam piemit labaka termiska
stabilitate.

Ir svarigi peétit jonizeéjosa starojuma raditos paliekoSos defektus scintilatoru materialos, jo tiem ir
negativa ietekme uz materiala funkcionalitati. Scintilatora darbibu nodroSina rekombinacijas procesi,
kas rezultata izstaro elektromagneétisko starojumu tuvu redzamas gaismas spektram.

GGG ir aprakstiti vairaki paramagnétiskie defekti, kurus wvar noteikt, izmantojot elektronu
paramagnetiskas rezonanses (EPR) metodes. Ir izméritas platas linijas ar g-faktoru ~ 2, kas tika
sasaistitas ar Gd klasteriem.

Neitronu starojuma raditie centri ir iepriek§ minéti literattira’, tatu to veidoSanas mehanismi netika
izskaidroti.

Saja pettjuma tika analizéti neitronu starojuma izraisito GGG defektu EPR spektri. Defektiem piemit
izteikti anizotropiski g-faktori, kas Siem materialiem nav raksturigi. GGG ir noveroti divi atskirigi
defektu veidi un aprakstiti to veidoSanas mehanismi.
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Gallium gadolinium garnet (GGG) is a one of the most studied garnet materials, which is used for its
optical and scintillator proprieties, when doped with rare earth (RE) ions; enabling use of the material in
solid state lasers and scintillator detectors. GGG belongs to the garnet crystal family. and is similar in
properties to many frequently studied materials. These materials have excellent optical properties
because they are transparent and can be readily doped with RE ions. GGG in comparison to alternative
materials has improved mechanical properties, it is relatively chemically inert and thermally stable.

It is important to study permanent defects induced by ionising radiation in scintillator materials, because
they negatively effect the functionality of the material. Scintillator operation is enabled by recombination
processes that as a result emit electromagnetic radiation close to the visible light spectrum.

Multiple paramagnetic defects, which can be detected using electron paramagnetic resonance (EPR)
methods, have been previously reported in GGG. Broad lines with g-factor of ~ 2 have been measured,
which were related to Gd clusters.

Radiation-induced centres have been previously reported?, but mechanisms behind their formation could
not be explained without thorough analysis.

In this study, EPR spectra of neutron radiation-induced defects in GGG have been analysed. The defects
possess highly anisotropic g-factors, which are irregular for these types of materials. Two distinct types
of radiation induced defects in GGG have been observed and mechanisms of their formation have been
discussed.

1 Mironova-Ulmane et al., “EPR and optical spectroscopy of neutron-irradiated Gd;GasO:» single crystals.
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