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Scintilatoru materialos starojuma ietekme rodas radiacijas defekti, kuri ietekmé luminiscences procesus,
traucgjot scintilatora detektora darbibai. Starojuma dalinas energijas pietiek, lai, izraisit materiala
defektu kaskadi. Y2SiOs ir daudzsoloss un pieejams scintilatora materials ar universalam ipasibam, kura
defekti ieprieks bija vaji petiti.

Darba pirma posma veikti aprékini no pirmajiem principiem blivuma funkcionala teorija, modelgjot
izol&tus skabekla defektus un nosakot to elektronisko un telpisko struktiiru, ka ari veidoSanas energijas.
Tika apskatiti skabekla vakances un skabekla iespieSanas defekti dazados ladina stavoklos. legiitie
rezultati talak tiek izmantoti molekularas dinamikas klasisko potencialu pielagoSanai. Modela funkcijas
tika izveletas, lai pec iespgjas precizak aprakstit starpatomu mijiedarbibas kristaliska strukttra. Modela
parametri bija atrasti pec Levenberga-Markvardta algoritma, panakot labaku iesp&jamo sakritibu starp
kvantu mehanisko un klasiska modela energiju daudzu Y>SiOs struktiiras fragmentu kopa.

Darba otra posma veikti radiacijas kaskazu modelé$ana izmantojot klasisko molekularo dinamiku.
Rezultata tiks iegiti sliek$na nobides energijas, ka arT buis izpétits radiacijas ietekmes kumulativais
efekts, defektu skaita atkariba no starojuma devas.
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In scintillator materials, radiation-induced defects emerge under the influence of ionizing radiation,
affecting luminescence processes and thereby impairing the performance of scintillator detectors. The
energies of the incident radiation particles are sufficient to trigger a cascade of defects within the
material. Y2SiOs is a promising and readily available scintillator material with universal properties, yet
its defects have hitherto been scarcely investigated.

In the first phase of this work, ab initio calculations within the framework of density functional theory
were performed to model isolated oxygen defects, determining their electronic and spatial structures as
well as their formation energies. Both oxygen vacancies and oxygen interstitial defects were examined
in various charge states. The results obtained were subsequently employed to fit classical potentials for
molecular dynamics simulations. Model functions were chosen to describe interatomic interactions
within the crystalline structure as accurately as possible, and the model parameters were determined
using the Levenberg—Marquardt algorithm to achieve optimal agreement between the quantum
mechanical calculations and the classical model energies across numerous Y2SiOs structural fragments.
In the second phase, radiation cascades were modelled using classical molecular dynamics. This
approach will yield threshold displacement energies and facilitate an investigation of the cumulative
effects of radiation, specifically the dependence of the defect count on the radiation dose.
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