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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. OnTumisanis napameTpiB npoiiecy BUpolnyBaHHs KpucTtasiB AIBVII i3 po3niaBy 6e3nepepBHUM METOIOM

2. Parameters optimization for process of AIBVII crystal growth from melt by continuous method

Pedepar:

1. B po6oTi 3ailicHEHO KOMIJIEKCHE [OCIiI)KEHHSI IPOLeCiB POCTy IOBroMipHux (0o 600 mm) kpucranis CsI(Na),
CsI(T1) miamerpom mo 300 mm i Nal(Tl) niameTpom o 500 MM, 1110 BUpOILEHi 6e3repepBHUM METOJIOM Ha
ycranoBkax "POCT". BusiBlieHO ileHTU4Hi 3aKOHOMiIPHOCTi YTBOPEHHS 00'€MHUX e PEeKTiB KpUCTAYHOI CTPYKTYpH.
[TokaszaHo, 110 TeJI0O0OMiH Y POCTOBIl Ieyi CKIaJa€eThCs i3 TPhOX CcTafiil. BusHaueHO BIIJIMB KOHZEHCATY PO3ILIaBy
Ha 3arajJlbHUM TEMJI00OMIH Ta [10Ka3aHO MOJKJIMBICTb YIIPaBJIiHHS KiJIbKICTIO KOHAEHCATy Ha IIOBEPXHi KPUCTAaIy, SIK
MIBUAKICTIO POCTY, Tak ¥ 3MiHOIO CKJIaZly ra30Boi aTMoCc(hepH B pOCTOBIM M€Y, 110 103BOJIsIE KEPYBAaTU (OPMOIO
dpoHTy KprcTasnizauii B mponeci pocty. BusiBiieHo, 10 IIpY BUPOIIYBaHHi 3/IMBKiB MaKCUMAaJIbHOTO AiaMeTpy 6e3
I0OATKOBOI KOpPeKIii TeMriepaTypu 6i4HOro HarpiBaua KOHLE@HTpallisl akTHBaTOPa 30i7bIIYETHCS 3 OBXUHOIO
KpHUCTaJy, 0 00yMOBJIEHO 301/IbLIEHHSIM 00'eMy YaCTMHU KPUCTaa, 10 3aHYPEHA B PO3IIAB, YE€PE3 3POCTAIOUNI
TEIJIoNepeHic Bif 6iuHOi MOBEpxXHi KpUCTasa 10 neprudepuydHoOi KibLeBiil eMHOCTI TUTJISL. EKCIepUMEHTaIbHO

BCTAHOBJIEHO 3B'SI30K TEMIIepaTypHOi iHepLii cucTeMu "HarpiBay - TUresb - KpUcTan' i3 rabaputamMmu KpUCTaily, o



pocte. Po3p0671eHO i1 BIPOBAIKEHO Y BUPOOHULITBO [171s1 BUPOIYBAaHHS JOBTOMIPHUX KPUCTAaJliB HOBY ABOKOHTYPHY
CHCTEMYy aBTOMaTUYHOTO KepyBaHHsI ITPOL[€COM BUPOIIYBaHHS Ta HOBUI aJIFOPUTM KepyBaHHS JliaMeTPOM KpPUCTay
3 0OMEXXEHHSIM TeMIIEpPaTypy [JOHHOTO HarpiBaya BiiTIOBITHO [10 CTafill poCTy. BcTaHOBIEHO ONTHMaIbHI
napameTpy BUPOIILYBaHHS, 110 JO3BOJISIIOTh OJI€PKyBaTU MOHOKPUCTAJIU JI71sl BATOTOBJIEHHS! 3 HUX CLIUHTUJISITOPIB
IOBXUHOIO 10 550 MM i3 roJtinmeHoo Ha 25% eHepreTUYHO0 PO3iNnbHOI0 31aTHICTIO (R=6,9%).

2. Complex investigation of growth processes of long-length (up to 300 mm) CsI(Na) and CsI(Tl) crystals up to 300
mm in diameter, and Nal(Tl) crystals up to 500 mm in diameter was realized in this work. All crystals were grown
by continuous method at "ROST" type setups. Similarities in a formation mechanism of volume defects of
crystalline structure were ascertained. It was demonstrated that heat exchange in growth furnace consist of three
stages. Influence of melt condensate on the general heat exchange was determined. The possibility to control
amount of condensate on the crystal surface by means of growth rate and change of growth atmosphere
composition was shown. It allowing one to control the crystal-melt interface shape during crystal growth process.
It has been found that at growth at maximal diameter ingots growth without additional temperature correction of
side heater activator concentration increases with crystal length. This phenomenon is caused by increase of
undermelt crystal volume due to intensification of heat transfer from crystal side surface to the periphery vessel of
the crucible. A dependence between thermal lag of the "heater-crucible-crystal" system and growing crystal
dimensions has been determined experimentally. A new double-circuit system of automated control above growth
process, and a new algorithm of crystal diameter control with limitation of bottom heater temperature in
correspondence with growth stage has been developed and introduced into industry of long-length crystal
growth. Optimal growth parameters were established, allowing one to obtain single crystals for fabrication of
scintillation elements with length 550 mm and improved by 25 % energy resolution (R=6,9%).
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