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Moga guceprariii:
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Tema guceprauii:
1. BupouryBaHHs cusbHOJeroBanux kpucranis CsI:TI gy inentudikanii 3apsikeHuX 4aCTUHOK 32 aTOMHUM

HOMEDPOM Ta MacoIo

2. Growing heavy-doped CsI:Tl crystals to identify charged particles by atomic number and mass

Pedepar:

1. B po60Ti 3an1ponaHOBaHO LIJIIXU OTPUMaHHS cusbHoseroBanux kpucrainis CsLTl (CT1>0,15 mot. %) 3a monomoru
copomnyBaHHs aHioHamu (I03- ta NO2-). [locifkeHo cuy-HTUISALINAHI XapaKTepUCTUKYU BUPOIIEHUX KPUCTAJIIB.
BcraHossneHo BB 103- ta NO2- io-HiB Ha QyHKUioHabHi napameTpu cuuHTUsiTopa CsITL. Ha ocHOBI
PE3YJbTATIB NOCi-IPKEHHS 3alIPOIIOHOBAHO HEPYMHYIOUNN MeToh KOHTpoJo 103 1 NOZ nomimok. BcraHOBIEHO,
1110 HASIBHICTh HEKOHTPOJIbOBAHOI TEXHOJIOTIYHOI TOMIIIKM Ba2+ nmpu-3BoauTh 00 36i/bIIEHHS PiBHS MiCIISICBIiUeHHS
B MijiceKyHIHOMY Aiana3oHi B kpucTtanax Csl:Tl. [TokasaHo, 110 HeraTMBHUM BILJIMB iOHIB 6apilo Moke 6yTU
3MEHIIEHO 3aBASIKU J0-JaTKOBOMY JIETYBaHHIO MaTepiany Eu2+ - ioHaMu. 3alipONIOHOBAHO MEXaHi3M, 1110 MOSICHIOE
MO3UTUBHY poJib Eu2+ - i0HiB y 3HM>KEHHI PiBHS MIC/ISICBiY€HHS MaTepiasy. 3alpoNOHOBAHO rigpo@obHe 3ax1cHe

IIOKPUTTSI HA OCHOBI (TOPOILJIACTOBOTO JIAKY, 110 3aXMIIA€ MIOBEPXHIO CLIMHTUIISITOPA Bifl HETaTUBHOI'O BILJIUBY



atMocdepu. 3arponoHo-BaHa B po6oTi nonepenHs 06pobka IOBEpXHi KpUCTala reKCaMeTUIMCUIIa3aHOM TTiiBY -
mye anresito miiBku 1o kpuctany CsI:Tl i 1o3Bosisie, 3a paxyHOK 3HUKEHHSI TOBIIMHU I1J1i-BKH, 301IbLIIMTY CBITIOBUN
BUXIiJl O-1eTEeKTOPIB Ha 21%, a €eHepreTUYHy pas3fijIbHy 34aT-HiCTb 3HU3UTH Bif, 6,28 10 4, 96%. Kio4yoBi ciioBa:
MOHOKpHCTaJI, HoAaT 1e3ito, MeTog, CTokbaprepa, TBEpAUil pO3UMH, CUUHTUISATOP, aKTUBATOP, IOMIlIKa, CBITJI0BUI

BUXiJ], CHEPI€TUYHA PO3LiJIbHA 30ATHICTD, JIOMIHECLEHLLiS

2. The paper proposes ways to produce heavy-doped CsL:Tl crystals (CTI> 0,15 mol.%) by anion ion (I03- and NO2-)
codopation. The scintillation characteristics of the grown crystals were studied. The influence of 103 and NO2 ions
on the functional parameters of the CsI:Tl scintillator was established. Based on the results of the study, a non-
destructive method of control of I03 and NO2 impurities was proposed. It is established that the presence of an
uncontrolled technological impurity Ba2+ leads to an increase in the level of afterglow in the millisecond range in
CsL:Tl crystals. It is shown that the negative effect of barium ions can be reduced due to additional doping of the
ma-terial with Eu2+ - ions. A mechanism has been proposed to explain the positive role of Eu2+ ions in reducing
the level of afterglow of the material. A hydrophobic protective coating based on fluoroplastic varnish, which
protects the surface of the scintillator from the negative effects of the atmosphere, is proposed. The pre-
treatment of the crystal surface with hecsamethyldisilazane increases the adhesion of the film to the CsI:Tl crystal
and allows to increase the light output of detectors in o-radiation by 21% and reduce the energy resolution from
6,28 to 4,96% by reducing the film thickness. Keywords: single crystal, cesium iodate, Stockbarger method, solid
solution, scintil-lator, activator, impurity, light output, energy resolution, luminescence.
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