caenaH BeIBOA 00 orcyTcTBuM BiMsiHUS pH Ha cTpykTypy HaHO-TiO,. OGHapyxeHo,
YTO MpPHU UCHOIB30BAHUU KUCIION Cpelbl MPOLECC KPUCTAUIM3ALUN [TPOUCXOIUT aK-
TUBHO IIPU HEBBICOKUX TEMIIEpATypax U Jaxke 0e3 orkura. TakuM oOpa3oM, MOKa3aHo,
YTO NPEIJIOKEHHBI METOA MoslydeHus: HaHO-T10, sBiseTcs MPOCThIM, HAAEKHBIM U
MaJI03aTPATHBIM.

ABTOpHBI O1arofiapHbl BHUIMAHUIO K pad0Te U MOAAECPKKE CO CTOPOHBI JUPEKTOPA
HOL «HanotexHnonoruu u Hanomarepuais npod., 1.¢.-M.H. M. A. Baitamreiina.

KBAHTOBO-XUMHWYECKOE MOAEJIUPOBAHUE F' IIEHTPA B
KPUCTAJIJIAX OKCHUJIOB Mg, Ca H Li

Boros M.A."", Kypakun A.A.!, Kysuenos A.1O.!, Co6ones A.B.!

D Vpansckuii Qpenepanbublii yausepeuteT uMeHu nepsoro [pesunenta Poccun B.H. Enb-
uuHa, r. EkarepunOypr, Poccus

*E-mail: scibma@gmail.com

QUANTUM-CHEMICAL MODELING OF F" CENTER IN OXIDES OF Mg,
Ca AND Li
Botov M.A."*, Kurakin A.A.!, Kuznetsov A.Yu.!, Sobolev A.B.!

D Ural Federal University, Yekaterinburg, Russia

Presented work is devoted to theoretical investigation of F* centers in MgO, CaO, Li>O
cubic crystals. We additionally focused on effect of hybrid functional exact exchange fraction
on results reliability. Our study is based on ab-initio calculations performed in
CRYSTALOQ9[1] package using Hartree-Fock (HF) approximation and density functional the-
ory (B3LYP[2,3]). Results as to optical absorption of F* center, surroundings relaxation and
charge density distribution were obtained.

[Ipencrasisemast paboTa MOCBAIICHA TCOPETHUCCKOMY H3ydeHHIO F' 1ieHTpoB
B T'pYIIe YKa3aHHBIX KyOUYECKUX KPUCTAJIOB C aKIIEHTOM Ha TCHICHIIUH BJIHS-
HUS O TOYHOTO OOMEHa B MPUMEHSIEMOM THOPUIHOM (PYyHKITMOHAJIE dJIEKTPOH-
HOW MJIOTHOCTH Ha IOCTOBEPHOCTH MOJIy4aeMbIX pe3yiabraToB. Hame uccinenona-
HHE OCHOBAHO Ha MEPBONPHUHIUITHBIX pacyeTax, BHIIMOJHEHHBIX B MPOrpaMMHOM
nakere CRYSTALO9[1] ¢ ucnons3oBanuem npubnamxkenus Xaptpu-®Poka (HF) u
teopun (pynkrnuonana muotHoct (B3LYP[2,3]). AToMbl onmuchIBaduCh MOJIHO-
AJIEKTPOHHBIMU 0a3UCHBIMU HaO0OpaMM C ONTUMU3UPOBAHHBIMH BaJICHTHBIMU 000-
noykaMu. Bce pacueThl ObLIM MPOBEASHBI B paMKaxX MEePUOAUYECCKUX TPAHUYHBIX
YCJIOBUM IIPU NOJIHOW pelaKCaluy Cynepsayenku

B pamMkax paccMOTpeHHUs ONTHYECKHX CBOWCTB BBHIOPAHHBIX KPHUCTALIOB HaMU
OBLTH pacCUYMTaHbl SHEPTUH moromieHust F-iienrpa.
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OHeprus nornomienus F+ nenrtpa (3B)

Kpucraan HF B3LYP40 | B3LYP30 | B3LYP20 JKCIL.
MgO 7.04 5.78 5.11 4.86 4.92[4]
CaO 4.86 3.50 1.74 3.32 3.7[4]
Li.O 5.34 4.57 441 4.26 -

Pe3ynbrarhl pacueToB pa3NTuYHBIMU METOJAMU, IPUMEHEHHBIMU B paldoTe, MOKa-
3aJIM COTJIaCUe C SKCIIEPUMEHTOM IO IUIACTUYECKUM MapaMeTpaM KpUCTAJIIOB (IIOCTO-
SIHHasl PeleTKU, O0BEMHBINA MOJYJIb YIIPYTOCTH).

BbLIM Takke IPOU3BEAEHBI PACUETHI FEOMETPUUYECKON PEAKCALMY CYIEPSIYEUKH U
pacrnpeieNicHus] AJIEKTPOHHON TUIOTHOCTH B OKpyKeHuH F'-mieHTpa. OntumanbHas
nonst HF-o0MeHa, koTopas obecrieunBaeT HAaMTy4lllee COrJIaCue ¢ JaHHBIMU KCIIEPH-
MEHTa, pa3jnyHa JJisl PACCMOTPEHHBIX B pa0OTE KPUCTAIJIOB.
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The Stopping and Range of Tons in Matter (SRIM) is a software package that allows
using to calculate the parameters of the ions interaction with target material using a
Monte Carlo method based on a quantum mechanical treatment of ion-atom collisions.

The purpose of this work is using SRIM software package to simulate the interac-
tion of alpha particle into the material of radiometric filters to estimate the effect of
alpha particle self-absorption in alpha radiometric measurements, especially in the
range of Radon and Thoron alpha energy (5-9 MeV). The effect of the filter material
on the transmitted efficiency of alpha energy is presented in figure 1. As the energy
increases, the self-absorption of material is decreased.
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