Skabekla piemaisijuma un fluora vakances kompleksa lokala struktiira LiYF4

Jekabs Cirulis, Andris Antuzevics, Andris Fedotovs, Uldis Rogulis, Guntars Zvejnieks
Latvijas Universitates Cietvielu fizikas institiits

Scintilatori ir materiali, kas tiek izmantoti radiaciju detektjosas iekartas, tadel tie var
tikt paklauti intensivas radiacijas ietekmei. Patstavigu defektu veidoSanas jonizgjosa
starojuma iedarbibas rezultatd var iev€rojami izmainit materiala mehaniskas un
optiskas Tpasibas.

Darba pétiti iepriekS sintez€ti LiYFs monokristali, kas tika apstaroti ar
rentgenstarojumu. Apstarotajiem paraugiem tika izméritas EPR un ENDOR spektru
lenkiskas atkaribas, rot€jot kristalu ap divam savstarp&ji perpendikularam asim. EPR
spektriem veikta modelé$ana un noskaidroti spina-Hamiltoniana parametri. No spina-
Hamiltoniana parametru veértibam izdariti secinajumi par defektu struktiiru. Defektu
struktiiras verifikacijai veikti DFT aprékini, kas salidzinati ar eksperimentalajiem EPR
datiem. lIesp€jamos modelos izskatiti atsevisku skabekla piemaisijumu jonu un
skabekla molekulu defekti LiYFa.

LiYFs4 sintézes rezultata ir iebuvé&jusies elektroniski neitrali 1adéti skabekla defekti.
Materialu apstarojot ar rentgenstariem tiek izmainita skabekla elektronu
konfiguracija, kas ir stabila istabas temperatiira.
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Scintillators are materials used for radiation detection and can therefore be exposed to
intensive radiation. As a result of exposure to ionizing radiation, the mechanical and
optical properties of the material may be significantly altered.

Pre-synthesized LiYFs4 single crystals were irradiated by X-rays. For irradiated
samples, EPR and ENDOR spectra angular dependencies were measured, rotating
crystal around two mutually perpendicular axes. Spectra simulations have been
performed for acquired EPR spectra and spin-Hamilton parameters were determined.
Conclusions about the defect structure have been drawn from the values of spin-
Hamilton parameters. DFT calculations have been carried out for verification of
defect structure, which were compared with experimental EPR data. Single oxygen
impurity ions and oxygen molecules were considered as plausible defect models in
LiYFa.

During synthesis of LiYF4 electronically neutral is oxygen formed. After material
irradiation with X-rays, electron configuration on the oxygen defect is changed that
remains stable at room temperature.
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