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1. JleryBaHHS SIK METOZ, KEPYBaHHS TEMI0(PI3NYHUMHU BJIACTUBOCTSIMU KPUCTaJIa Ta PO3IIABY IPU BUPOLIyBaHHI
CLUMHTUJISILIINHUX MaTepiaiB

2. Doping as control method above thermophysical properties of a crystal and melt during growth of scintillation
materials

Pedepar:

1. Incepraliiio IpUCBSYE€HO AOCTIIKEHHIO i po3po61i MeTony Moandikalii TernnopizanIYHNX XapaKTePUCTUK
Kkpuctaiis i posnasiB Csl:Tl i Nal:Tl 3a paxyHOK JieryBaHHsl. BCTaHOBJIEHO 32aKOHOMIPHOCT] BILJIMBY JOMILIKOBOTO
CKJIaJly MaTepiajy Ha CTabi/IbHICTb IIPOLIECY POCTY BEJIMKOrabapyUTHUX KPUCTaliB, MIBUKICTb KpUCTaslizallii i SIKiCTb
MOHOKPHCTaJIIYHUX 3JIMTKIB, O€P>)KAaHUX METOJIOM BUTSITYBAHHS 3 PO3IIJIaBy HA 3aTPaBKy. Y pOoOOTi IOKa3aHOo, 110
BBEJI€HHS B KDUCTAJ i pO3I1IaB JOMILIOK, 110 MOTJIMHAIOTh TEIJIOBE BUIIPOMIHEHHS, O3BOJISIE 301/IBIINTI
iHTEHCUBHICTb TEIJIOBiABONY Bif, PPOHTY KpUCTali3allii 32 paXyHOK 36i/blIeHHs pafialiiiHoi ckiaanosoi. [Ipu npomy
MiABUILY€ETHCS aKCiaJbHUI TEMIIEPATypPHUI IpafiieHT 6i1s1 PpPOHTY KpUCTalisalii i Temneparypa B 00'eMi Ta Ha
[IOBEPXHi pO3I1y1aBy. EKCIIEpUMEHTaNIbHO JOBEAEHO, 1110 HANNIPUIATHINUMUY 118 1boro € ionn CO32- ta NO2-. Take

JIeTYBaHHSI KPUCTaJly B Ziarna3oHi KoHueHTpauii Big 5:10-5 no 3:10-4 mon % [03BOJIsSI€ 3BMEHIIUTY PU3UK I10SIBU



[Iapa3uTHOI KpUCTasi3alii Ha TUIJI, YHUKHYTH (POPMYBAHHS IJIOCKOTO YX BUTHYTOTO Yy 6iK KpucTasua GpoHTY
KpUCTaizalii Ta 30ibINTH WBUAKICTh BUTATYBaHHS 37UTKIB Ha 30%. [TokazaHo, 1110 B IKOCTi KpUTEPIIO, SIKUT
II03BOJISIE OLIHUTHU I1epedir IPoLeciB TenJI0MacooOMiHy IIpY BUPOIyBaHHI, MOXKe BUKOPUMCTOBYBAaTUCS IMHaMiKa
3MiHM TeMIepaTypy Kepylo4doro Harpisaya. Po3po6s1eHo Ta BIPOBAI)KEHO CUCTEMY KEPYBaHHS POCTOBOIO
YCTaHOBKOIO, 110 MA€ BUCOKI €KCILJIyaTaLiTHO-TEXHIYHI XapaKTE€PUCTHUKU. BU3HAYE€HO BIJIUB TEXHIYHUX i
TEXHOJIOTIYHUX (PaKTOPIiB HA TOUHICTh POOOTU CUCTEMU KEPYBaHHs JliaMeTpOM KpHUCTaa, 1o pocre. Kio4osi cioBa:

BHPOILYBaHHS KDUCTAJIB, JIETYBaHHS, KoeillieHT [IOrJIMHaHHS, pajialifiHO-KOHIYKTUBHUH TEIJIO0OMiH.

2. The thesis is devoted to investigation and development method for modification of thermophysical properties of
CsL:Tl and NaLTI crystals and melts by their doping. Peculiarities of influence of material admixture composition
on large crystals growth process stability, crystallization rate and quality of single crystal ingots, obtained by the
method of pulling from the melt on seed is established. It is shown that addition of impurities into the crystal and
melt, which absorb infrared radiation, allows to intensity heat transfer from crystal-melt interface due to the
increase of radiant component. Here in, axial temperature gradient near the crystal-melt interface, temperature in
the volume and on the melt surface increase. It is experimentally proved that CO32- and NO2- ions are the most
suitable dopants. Crystal doping in the concentration range from 5-10-5 to 3-10-4 mol. % decreases the probability
of parasitic crystallization on the crucible, prevents formation of flat or convex toward the crystal crystal-melt
interface and gives possibility to increase the pulling rate of ingots by 30%. It is shown that dynamics of
temperature change of controlling heater can serve as the criterion allowing to estimate the course of heat and
mass transfer processes during crystal growth. The automated control system with high service and technical
characteristic is developed and introduced into industry. The influence of technical and technological factors on
accuracy of diameter control system is determined. Key words: crystal growth, doping, absorption coefficient,
radiative and conductive heat transfer.
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