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Pedepar:

1. Tlonmy4ens! cmemanHble KpucTaiisl Bi4(GexSil-x)3012 (BGSO) ¢ yaydieHHbBIMY CBOMCTBAMY B CPABHEHUN C
JIMTEpPaTyPHbIMU aHAJIOTaMU 6J1aroaps pa3paboTKe KOMILJIEKCA MEP, CHIDKAIOMIAX ONITUYECKOE MOrJIoleHre
KPHUCTAJUIOB B 06J1aCTH UX JIIOMUHECLIEHIIUY 32 CYET YCTPAaHEHUS PACCEMBAIOLIMX U MOTJIOMAIOIMX 1e(PEKTOB.
YTOYHEHBI JAHHBIE O 3aBUCMMOCTU CLUMHTUJIISILAOHHBIX CBOVICTB CMEIIAHHBIX KPUCTaIoB BGSO OoT cCoOOTHOLEHU S
Ge u Si. CBetoBoi Bbixog npesblimaet 40% ot Bi4Ge3012 (BGO) npu x20,7, a npu x=0,7 IOCTUTHYTO HaUJIy4lIee
DHepreTuieckoe paspeuieHue 16,2% (rpy Bo30y>kgeHuu oT uctoyHuka 137Cs). VeTaHOBIIEHO, YTO IIPUYUHON
06pa30BaHMS a30BbIX BKJIIOYEHUI B KDYITHOrabapuTHBIX KpUcTainax BGO sBjsieTcs ra3oHaChIEeHHOCTD paciljlaBa
KOMIIOHEHTaMU CPeZbl BbIpallMBaHus (Bo3ayxa). Pa3apaboTaH ONTMMU3MPOBAHHBIN COCTAB ra30BOM Cpelbl
BbIpamuBaHus O2:Ar=3:97, CHUXaLWI KOJIMYE€CTBO ra30BbIX BKIIIOUEHUM, II03BOJISIOLINY YIIYYIIUTD [IPO3PAYHOCTD

0CEeBOM YaCTU KpUCTALJIOB Ha 15% B guana3oHe JIIOMUHECLEHIMY U yayJdiuTh Ha 0,5% sHepreTuyeckoe



paspenieHue (Ipu Bo30yxaeHnu 662 k3B ot 137Cs). C noMoluipio MOAEINPOBaHuUs TEIJIO- U MacCoNepeHoca Nnpu
BbIpallMBaHMK KpUcTasnoB BGO kiaccnyeckum MeTogoM YoxXpasibCKOro C UCIIOJIb30BAHMEM JOIIOJHUTEILHOTO
JIIOHHOT'O HarpepareJis ONpeeIeHbl YCIOBUS MOANEP>KaHUS MJI0CKOM (GOPMBI GPOHTA KPUCTALIU3ALMY B TEIEHUE
BCETO IIpoLecca POCTa. DTO MO3BOJINIIO YBEJIMYUTh JUAMETD BhIPAIIMBAEMbIX KPUCTAJLIIOB 0 82 MM IJ15
M3rOTOBJIEHUS J€TEKTOPOB IMaMETPOM 76 MM U BbICOTOM 76 MM 6€3 yBeJIMYEHNUSI PA3MEPOB MJIaATUHOBOTO TUTJISL U
TEIJI0BOro y3ia. [Ipy 3TOM MUHUMU3UPOBAHO KOJIMYECTBO OCTATOYHOTO ChIPbS B TUTJIE 10 5% OT MaCChl UCXOJHOTO
CBIPbS, YTO B COBOKYITHOCTHU C HAIJIAaBJIEHUEM TUTJIS CBIPBEM U POCTE KPUCTAJIIIA 32 OJMH LIUKJI HAarpeBa YBEJIMYUIIO
pecypc IIaTUHOBLIX TUTIEH ¢ 10-20 mo 6onee 40 pocToBbIxX LUKIOB.Briepeeie meTonoM EFG nosydeHsl
KauecTBeHHbIe mpoduirpoBaHHbie KpucTasiasl BGO B popme crepskHeit quameTpom 40 20 MM U TIJIACTHH C
cedyeHuem 3x40 mm2 u nyuHOU 60see 100 MM. YCTaHOBJIEHO, YTO CKOPOCTh BhIpAlIMBaHUS U TIOTIEPEYHOE CeYeHUe
kpuctaiia B metose EFG orpaHndeHs! IpoLeCcCOM Cerperanuy IpumMeceil IOCTOPOHHUX (a3 K nepudepruieckon
4aCTU PACTYLIETO0 KPUCTAJIA. DTO BbI3bIBAET HAKOIJIEHUE HU3KOTEMIIEPATyPHOIL (pa3bl 6EHUTOUTA, KOTOpast
[IPENATCTBYET KPUCTAJUIM3ALMY MaTepyrasa Co CTPYKTYPOM SBJIMTUHA U BbI3bIBAET OTPLIB KPUCTA/LJIA OT
dopmoobpasosares. [Ipenmymectsom metoga EFG gBisietcs B 2,5 pa3a 60J1bl1asi CKOPOCTb BbIpAIUBAHUS B
CcpaBHEHUM ¢ MeTonoM Hoxpainbckoro. Takxke, kpuctayisl BGO, BoipaiieHHble MeTonoM EFG, uMeroT sydinyio
CTabUJIbHOCTD CLMHTUJIJISILIMOHHBIX [1apaMeTPOB Mpu Bo3nercTeun YO usnyyeHus 6iaronapsi 6oyee BbICOKON
cerperauyu NprvMeceil B Ipouecce pocra. Pe3ysnbraTel JuccepTalnuy BHEIPEHDI B IIPOM3BOICTBO KpUcTaioB BGO
B ICMA HAH YkpauHsbl. KitodeBble ¢10Ba: KDUCTAJLIbI CO CTPYKTYPOM 9BJIUTHUHA, FA30Bbl€ BKJIIOYEHMS, METO],

Yoxpanbckoro, metog, EFG, pecypc Tureil, KpynnHorabapuTHble KPUCTAIIIIBL.

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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