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Y2Si20s (YSO) ir viens no materialiem, kuru sekmigi pielieto kompakta mionu solenoida
(anglu: Compact Muon Solenoid, CMS) detektoros viena no Liela hadronu kolaidera Itnijam.
To var modificét, aizvietojot Y3* metala jonu(s) elementarformula ar Lu** joniem (LuxY1-
«Si0s, LU2SiOs), ka ari papildus dopgjot kristalus ar Ce®* joniem dazadas koncentracijas.

Saja pétijuma blivuma funkcionala teorijas (DFT) ietvaros tika izstradata aprekinu shéma YSO
idealai kristaliskai struktiirai. Aprékinos tika iegiita periodiska YSO kristala atomara un
elektroniska struktira, ka ari aprékinati YSO infrasarkanie (IR) un Ramana spektri.
Modelésana veikta ar CRYSTAL17 programmatiiras palidzibu. legiitie dati tika salidzinati ar
literatlira nopublicétiem eksperimentaliem datiem. Apkopojot rezultatus, tika secinats, ka
izveidotais YSO skaitloSanas modelis adekvati reprezentg kristala strukturalas un elektroniskas
pasibas, respektivi, to turpmak var izmantot model&jot YSO kristalus ar defektiem.

Sis petijumus ir veikts Valsts P&tTjumu Programmas "Augstas energijas fizika un paatrinataju
tehnologijas" ietvaros (Projekta numurs: VPP-1ZM-CERN-2020/1-0002).
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Y2Si20s (YSO) is one of the scintillator materials that were already successfully used in
Compact Muon Solenoid (CMS) detectors in the Large Hadron Collider. YSO can be modified
by substituting Y3* metal ion(s) of elementary formula with Lu®* ions (LuxY1-xSiOs, Lu2SiOs),
also adding Ce®* impurity to a crystalline lattice in various concentrations.

In this work, density functional theory (DFT) methods were applied to develop a computational
model of the ideal crystalline structure of YSO, to describe and predict the structural and
electronic properties of this scintillator material. The corresponding periodic crystalline
structure of YSO was described in detail on atomic and electronic levels; infra-red (IR) and
Raman spectra were calculated also. Modelling was performed using CRYSTALL7 code.
Obtained data was compared to the data available in the literature. As a conclusion, the
developed computational model well reproduces structural and electronic properties of YSO
and is in a good agreement with the literature. Further, this model can be used to research YSO
structure with a various defects incorporated.
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