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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09
Tema gucepranii:

1. PO3BUTOK METOLIB OCAIKyBAJIbHOTO PO3KUCIIEHHS [J151 OLEP>KaHHSI MOHOKPUCTAB oauny Llesito 3

[OKpAIleHUMU CUMHTUIISLIHHUMY [1apaMeTpamu

2. The development of methods for the precipitation deoxidation of the melt to produce single crystals of cesium
iodide scintillator with improved parameters

Pedepar:

1. PoboTa nmpucBsiueHa po3pooLi HAyKOBO-TEXHOJIOTTYHUX OCHOB OZlep>KaHHSI MOHOKpUCTamiB Csl 3 mokpameHumu
CLUMHTWISLIHUME [IapaMeTpaMi 32 paXyHOK PO3KUCJIEHHS PO3ILJIaBy 3 IEPeBOJIOM IOMIIIOK Y TBepay ¢asy. Ha
OCHOBI [IOTEHLIiIOMETPUYHUX JOCIIiIPKEHb 0yJI0 TPOBENEHO NOINepeHiil Bifidip KaTiOHHUX J06ABOK, 110 MOXKYTb OyTH
NIpUAATHI 1711 PO3KUCJIEHHS: Mg2+, Eu2+, Be2+, Ni2+, Y3+. BcTaHOB/IEHO, 110 1151 OJ€PKAHHS SIKICHUX
CUMHTWISLIHUX KPUCTAJIB Hail6inb1 npugaTHUMu € Mg2+ ta Y3+, 0 YTBOPIOIOTh HAMO1/IbII TYTrOIJIaBKi OKCUIY 3
HU3bKMMU 3HAUEHHSIMHU JOOYTKY PO3YMHHOCTI Y po3iasi Csl. Ix 3aCTOCYBAHHS [I03BOJISIE CYTTEBO 3HUBUTU
e(EeKTUBHUI Yac BUCBiYyBaHHS MIBUIKUX KOMIIOHEHTIB CUMHTWIISILITHOTO iMITyJIbCy MOHOKpHUCTaiB Csl 1o 8 He Ta
IOCAITY 3HaYeHb BimHomeHHs "Fast/Total" 6inbuie 0,8. 3acTocyBaHHS iHIIMX KaTiOHIB € HeJOLiMBHUM. [JOCTiIKEeHO

npolecy po3kucyeHHs posmasy Csl 3a goniomoroto metasnis-rerrepis (Ti, Ta, Zr). [lokazaHo, 1110 3aCTOCYBaHHS



TUTaHy i TaHTaJly, 0 YTBOPIOIOTh BiTHOCHO JIETKOILIABKI okcuau (~2200 K), € HefoUilbHUM BHACIIiLOK PO3YMHEHHS
IIPOAYKTIB B3aeMoZii y po3miasi. HaToMmicTs LUPKOHIH, sIKui yTBOpIo€e Tyromnaskuil ZrO2 (~3000 K), e npugaTHUM
17151 TIMO0KOI 0uMCTKY po3siiaBy Csl, i 1Oro 3acTocyBaHHS J1S PO3KMCIIEHHS PO3IJIABY JI03BOJISIE OJ€P>KyBaTH
MOHOKPHCTaJIU 3 MAaKCUMaJIbHMMU 3HaueHHsIMU "Fast /Total" 6;1u3bko 0,9 i epeKTUBHMM 4acOM BUCBiYyBaHHS

MIBUOKUX KOMIIOHEHT 6JIM3bKO 14 HC.

2. The thesis is devoted to development of scientific and technological principles of manufacturing Csl single
crystals with enhanced scintillation parameters due to deoxidization of the growth melt with the precipitation of
admixtures. On the basis of potentiometric investigations the preliminary choice of cations appropriate for
deoxidization of CsI melt was made. They are Mg2+, Eu2+, Be2+, Ni2+, Y3+. Mg2+ and Y3+ cations as forming the
most refractory and practically insoluble in melts oxides were stated to be the most effective for the obtaining of
scintillation crystals of good quality. Their use allows to decrease essentially the effective luminosity time of the
fast components to 8 ns and to achieve 'Fast/Total' ratio values more than 0.8. Taking into account worse
scintillation parameters of the corresponding crystals the use of other mentioned cations seems to be unsuitable.
Processes of deoxidization of CsI melt using metals-getters (Ti, Ta, Zr) are investigated. It was found that the use
of titanium and tantalum as forming relatively fusible oxides (~2200 K), is inappropriate because of dissolution of
interaction products in the growth melt. On the contrary, action of zirconium forming refractory ZrO2 (~3000 K)
permits to make deep purification of CsI melt, that leads to practically complete disappearance of the slow
luminescence component in the grown crystals. Thereat "Fast /Total" values approach 0.9 and the effective
luminosity time of fast components is 14 ns.
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