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1. loBroMipHi CUMHTUJISILiVHI IO3ULINHO - YyTJIMBI JETEKTOPY rama panianii

2. Long scintillation position - sensitive gamma - radiation detectors

Pedepar:

1. Po6oTy npucBsIY€HO JOCIiKEHHIO i BUPIlIEHHIO 33/1a4i CTBOPEHHSI HOBOI'O METOJY IO3UL[iiHO-YyTJIMBOTO
IleTEKTYBaHHS IIOTOKIB pafialii 3 BAKOPUCTAHHAM CLIMHTUIIALIMHMX KPUCTAJIIB i BCTAHOBJIEHHIO 3aKOHOMIPHOCTEN
BIUIMBY iX BJIaCTUBOCTEN HAa YMOBU (POPMYBAHHS B I€TEKTOPAX MO3ULIIHOI YyTAMBOCTI. B po60Ti nokasaHo, mo
HEOJIHOPiTHUHM, MOHOTOHHO CIIaIal0uMil PO3MOLi aMIUITY], CUAHTWISILIMHUX BiATYKIB BiJl OZHOTO TOPLS
IOBrOMIPHOT'O KpUCTaJly IO IPYroro 3abesneyye MOXJINBICTb CTBOPEHHS [O3ULIMHO-YyTINBUX CUUHTUIISALIMHAX
IeTeKTopiB. JIiHIMHMI 41 €eKCIIOHEHLia/IbHUI XapaKTep yOyBaHHS aMIUITYy]l BUXOAY CBIiTJIa CUMHTUJISLIN
IOCSTAETHCS 3aBISIKY CIeLiaIbBHUM YMOBaM HOT0 30MpaHHs B JeTEeKTOpax, SIKi BU3HAYaI0ThCsl CTPYKTYPHOIO Ta
ONTUYHOIO IOCKOHAJIOCTSIMU KpUCTaliB. [TokazaHo, 1110 KOOpAUHATHE PO3iIeHHS NeTeKTOPiB GOPMY€EThCS
€HEPreTUYHUM PO3MiIIEHHAM CUMHTUIISATOPY 1 BEJIMYMHOIO HEOLHOPIAHOCTI PO3IOLiNy aMILIiTy, CUUHTUIALIMHNX
BiATYKiB B3[IOBX JI€TEKTOPA, ONTUMAaJIbHA BeJIMYMHA SIKOT0, 17151 kKpucTaniB CsI(Tl), moBuHHA HajeXxatu iHTepBany

3HaueHs Big 0,7 no 0,5. [TokazaHo, 0 AJ1s JeTeKTopiB Ha 0cHOBI MoHOKpUcTaniB CsI(Tl) 3 BigHOmEHHIM ix BUcoTH



IIO TIoTIepevyHoro nepeTuny Bin9 no 10 0y moCSIrHeHHS BiITBOPIOBAHMX YMOB 30MPaHHS CBiT/Ia CUMHTUIISLIN, MeXi
KOHIIEHTPALiIMHO] [TOJINLIi 3aJI€XKHOCTI "aMIUITy[a CUUHTUIISLMHOrO BiIf'yKy - KOHLEHTPALlisl aKTUBATOPY" OBUHHA

3HaXoOuTUCh B Mexax Biz 0,092 no 0,114 Bar.%

2. The thesis is devoted to investigation and solution of the problem of the crea-tion of a new method for position-
sensitive detection of ionizing radiation fluxes by means of scintillation crystals, as well as to establishment of
regularities in the influ-ence of the properties of the crystals on the formation of their position sensitivity. It is
shown that non-uniform monotonously decreasing distribution of the light yield from one end of a long
scintillation crystal to the other end allows to create position-sensitive scintillation detectors. Linear or
exponential decrease of the light yield along the crystal axis is provided by special conditions of light collection in
scintillation crystals defined by their structure and optical perfection. The coordination resolution is shown to be
defined by the energy resolution of the scintillator and by the non-uniformity of the light yield distribution along
the crystal axis. For CsI(Tl) crystals the optimum value of such a non-uniformity must belong to the interval from
0,7 to 0,5. In order to achieve reproducible results of light collection in CsI(Tl)-based detec-tors with a
height/cross-section ratio of 9-10, the boundaries of the concentration plateau of the dependence "light yield -
activator concentration" should be 0,092 - 0,114 weight %.
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