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2. Obtaining of BGO-BSO scintillation crystals with the eulitine structure from melt.

Pedepar:

1. Tloryyens! cmemanHble KpucTainsl Bi4(GexSil-x)3012 (BGSO) ¢ yay4ieHHBIMY CBOMCTBAMU B CPaBHEHUU C
JIUTepaTypHbIMU aHajoramu 6sarozapst pa3padboTke KOMILJIEKCa MEP, CHUXKAIOIIMX ONTUYECKOe TOorJIoleHne
KPUCTAJLJIOB B 00JIaCTH MX JIIOMUHECLIEHIIMY 32 CYET YCTPAHEHUS PAaCCEMBAIOMINX U MOTJIOMAOIINX Ne(PEKTOB.
YTOYHEHBI JaHHBIE O 3aBUCUMOCTY CLUMHTUJUISILMOHHBIX CBOMCTB CMELIAHHBIX KpUCTaIoB BGSO OT coOTHOLIEHNS
Ge u Si. CBetoBo# Bbixog, npesbliiuaet 40% ot Bi4Ge3012 (BGO) mpu x=0,7, a npu x=0,7 IOCTUTHYTO HausIyyliee
aHepreTuyeckoe paspeuieHue 16,2% (rpy Bo30y>xgeHUM oT uctTouHuka 137Cs). YcTaHOBJIEHO, UYTO IIPUYMHOMN

O6paSOBaHI/IH ra30BbIX BKJIIOUYEHUU B prrIHOFa6apI/ITHbIX KpucCTajjaax BGO sBnsietrcs ra30OHACBIMEHHOCTD pacCIljlaBa



KOMIIOHEHTaMU CPeZbl BbIpallMBaHUs (BO34yXxa). Pa3apaboTaH ONTMMU3MPOBAHHBIN COCTAB ra30BOM Cpelbl
BbIpamuBaHus O2:Ar=3:97, CHUXKaOLWI KOJIMYE€CTBO ra30BbIX BKIIIOUEHNUM, I03BOJISIOLINY YIYYIIUTDL [IPO3PAYHOCTD
0CEeBOM YacTU KpUCTALNIOB Ha 15% B Auanas3oHe JIIOMUHECLEHIMU U yay4yiuTh Ha 0,5% sHepreTuyeckoe
paspemeHue (npu Bo3oyxaeHuu 662 xaB ot 137Cs). C noMompio MOAEIMPOBaHMS TEIJIO- U MAaCCOIlepeHoca Ipu
BbIpallMBaHMY KpUCTasnoB BGO kiaccnyeckum MeTogoM YoxXpasibCKOro € UCIIOJIb30BAHMEM JOIIOJHUTEILHOTO
IIOHHOTO HarpesaTeJisl OolpelesieHbl YCI0BUS MOAAeP>KaHUs IJIOCKO (popMbl PPOHTA KPUCTAIIN3ALMY B TEUEHUE
BCETO IIpoLecca POCTa. DTO MO3BOJINIIO YBEJIMYUTD JUAMETD BhIPAIIMBAEMbIX KPUCTAJLIIOB 0 82 MM J15
M3TOTOBJIEHUSI IETEKTOPOB JUAaMETPOM 76 MM U BBICOTOM 76 MM 0€3 yBEJIMYEHNS Pa3MEPOB IIJIATUHOBOTO TUTJISI U
TEIJIOBOTO y3J1a. [Ipy 3TOM MUHUMU3UPOBAHO KOJIMYECTBO OCTATOYHOTO ChIPbSI B TUTJIE 10 5% OT MacChl UCXOIHOIO
CBIPbS, YTO B COBOKYITHOCTHU C HAIJIaBJIEHUEM TUTJIS CBIPBEM U POCTE KPUCTAJIIIA 32 OJMH LIUKJI HAarpeBa YBEJIMYUIIO
pecypc I1aTrHOBLIX TUIEH ¢ 10-20 no 6osee 40 pocToBbix LUKIOB.Briepeeie meTonoM EFG nosydyeHst
KayecTBEHHbIe TpoduInpoBaHHble KpucTasibl BGO B popme crepikHell guameTpom 10 20 MM U IJIACTUH C
cedyeHuem 3x40 mm2 u nyuHOU 6071ee 100 MM. YCTAHOBJIEHO, YTO CKOPOCTh BhIPAUIMBAHUS U TIOTIEPEYHOE CeYeHUE
Kpuctania B metose EFG orpaHnyeHs! IPOLIECCOM Cerperanyy IpuMeceil IOCTOPOHHUX (a3 K nepudepuieckon
4aCTU PACTYLIETro0 KPUCTAIa. DTO BbI3bIBAET HAKOIJIEHUE HU3KOTEMIIEPAaTypHOii (pa3bl 6EHUTOUTA, KOTOpast
MPENATCTBYET KPUCTAIIIN3ALMN MaTEPUaa CO CTPYKTYPOH 9BJIUTUHA U BbI3BIBAET OTPLIB KPUCTAILIIA OT
dopmoobpasosares. [Ipenmymectsom metona EFG sBrsietcs B 2,5 pa3a 60J1blL1asi CKOPOCTb BblpallluBaHus B
CcpaBHEHUM ¢ MeTomoM Hoxpainbckoro. Takke, kpuctaibl BGO, BeipaiieHHble MeTonoM EFG, uMeloT sy4iyio
CTabUIBHOCTb CUMHTUJIISIMOHHBIX TAPaMEeTPOB Npu Bo3gencTsum YO uanydyeHnus 6aarogaps 60see BbICOKON
cerperauuyu prvMeceil B Ipouecce pocra. Pe3ysnbraTel JuccepTalnuy BHEIPEHDI B IPOM3BOICTBO KpUcTauios BGO
B ICMA HAH VYkpauHsl. KitodeBble C10Ba: KDUCTAJLJIbI CO CTPYKTYPOM 9BJIUTUHA, FA30Bbl€ BKJIIOYEHMS, METO],

Yoxpanbckoro, Metog, EFG, pecypc Turiei, KpynHOrabapuTHbIE KPUCTAJLIBL.

2. The work is devoted to the development of technological approaches to increase the obtaining efficiency of
scintillation crystals with the eulitine structure from the melt. Bi4(GexSil-x)3012 crystals with the enhanced
parameters were obtained due to improving of optical transparency in luminescence band of crystals. The
developed optimized growth atmosphere composition O2:Ar=3:97 provided the enhancement of transmission in
the luminescence band and improvement by 0,5% the energy resolution at irradiation with 662 keV o-quanta by
137Cs). The growth conditions of Bi4Ge3012 (BGO) crystals with the diameter up to 82 mm by the conventional
Czochralski method were determined. This enabled the production of @76x76 mm scintillation detectors without
increasing the size of the platinum crucible and crystallizer. Minimizing the residual raw material amount in the
crucible up to 5% from the initial raw material weight, combining the crucible loading with melt and crystal growth
in one heating cycle provides the increase of the platinum crucible lifetime by more than 3 times. For the first time,
shaped BGO crystals were obtained in the form of rods with the diameter up to 20 mm and plates with the cross
section up to 3x40 mm2 and the length up to 100 mm. The results of this work are implemented in BGO crystals
production in ISMA NAS of Ukraine. Keywords: crystals with the eulitine structure, gaseous inclusions, Czochralski
method, EFG method, crucible lifetime, large-size crystals.
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