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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PyOpPHK: 81.09

Tema gucepranii:

1. TIponecn nnactuyHoi gedopmauii Beamkorabaputuux kpucraiis Nal(Tl) npu cTBopeHHi nacTuH
CLUHTUJISILINHUX OEeTEKTOPIB

2. Processes of plastic deformation of large-size Nal(Tl) crystals for obtaining of scintillation detector plates

Pedepar:

1. Y puceprauiiiHiil po60Ti po3p06JIEHO TEXHOJIOTIYHUI IPOLieC CTBOPEHHSI OJHOPifHUX nosikpucranis Nal(Tl)
BEJIMKOI IJIOMIi Ta Ofep>KaHHs Ha iX OCHOBI BUCOKOSIKICHUX JeTEeKTOPIB [Jis Bidyasidalii raMmma-3006pakeHHs IJ1s1
crucreM ofHOMOTOHHO]I eMiciitHoi komm'toTepHoi Tomorpadii (OPEKT). OcHOBHUMU eTaniaMu Oflep>KaHHS
CUMHTWJISLIIMHUX I€TEKTOPiB BEJIUKOI VIO SIBJISIIOTHCS: IIPECYBAaHHS BEJIMKOTa0apUTHUX MOHOKPUCTAJIiB ITPU
MigBUIIEHUX TEMIIEPATypax; opizka U ¢iHimHe 06pobIeHHs KpUCTasa 3 HaJlaHHSIM 3pa3Ky BUCOKOI OJHOPIAHOCTI
PO3IIOZiNy CBITJIOBOrO BUXOLY. [I711 CTBOpPEHHS MaTepiasy 3 OJHOPIIHUMY CHUHTUIIALIHHNMY XapaKTepUCTUKaMU
BIOCKOHAJIEHO CIIOCi6 BUCOKOTEMIIEpaTypHOro fedopMyBaHHs. BU3HaueHO CTPYKTYpHY HEOHOPiIHICTb KpUCTaa,
110 BUKJIMKAHA OCOOJIMBOCTSIMU IIJIACTUYHOTO IIJIMHY 1 HAIIPY>)KeHO-1€(POPMOBAHOTO CTaHy. BusiBieHi onTMMAasbHi
YMOBH 3aCTOCYBaHHSI METOy 6araTopa3oBUX IIOBTOPHUX peJjlaKcalliil, siki 3a6e3rneuyoTs (QisuyHy LiTiCHOCTI

Mmarepiasy BeJuKoi miomi. [11s1 popmyBaHHS 3afaHoi QyHKIiI po3Iofiny CBiTjIa 110 BCill IOBEPXHi leTeKTopa,



BUSIBJIEHO, 1I0 3MiHa MeTOa 0OpPOOJIeHHS TOBEPXHi KpHCTala 03BOJISI€ BapiloBaTU IMPUHOIO PYHKIil pO3NOAiNy
cBiT/1a B Mexkax 1o 30 MM. BukopucTaHHs martepiaiB 3 pisHUMHU KoedillieHTaMu BiIOUTTS 3a6€31e4YyI0Th 3MiHY
BEJIMYMHY BUXOJy CBITJIa [10 IEPUMETPY IEeTEKTOpA Bif, +12% 10 -6% y NOpiBHSHHI 31 CEPeIHbOCTATUCTUYHUM

BUXOJIOM CBIiTJIa B LIEHTPaJIbHiN 06J1aCTi JeTeKTopa.

2. The thesis is devoted to the elaboration of the technological process for obtaining of uniform large area Nal(T1)
polycrystals and following production of high quality gamma imaging detectors for single photon emission
computer tomography (SPECT). The technological process of large area scintillation detectors fabrication includes
the following main stages: high-temperature forging; crystal cutting and finishing treatment providing the high
uniformity of light yield distribution in the crystal sample. High temperature forging process has been improved to
create material with uniform scintillation characteristics. Structural non-uniformity of the crystal has been
identified and assigned to the peculiarities of the plastic flow and deflected mode. To provide physical integrity of
large area material optimal conditions for using of the multiple relaxation method have been revealed. It has been
found that changing in the surface treatment mode allows modifying the light spread function width within 30 mm
range. The latter enables formation of the given light spread function over the whole detector space. Use of the
materials with different reflection coefficients provides change in the light yield value along the detector
perimeter from +12% to -6% in comparison with the average light output in the center of the detector.
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