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Tema gucepranii:
1. KoMIo3uuifiHi CUHUHTUIATOPY Ha OCHOBI MOHOKPUCTAJIIYHUX TPaHYIL.

2. Composite scintillators based on single-crystal grains.

Pedepar:

1.V nucepraniiiitiit po60Ti po3po6s1€HO HOBI CHMHTUJIALINHI MaTepiaay KOMIO3ULiHI CUMHTUISITOPU Ha OCHOBI
KPUCTAIiYHUX TPaHyJl OPraHiYHUX MOHOKPUCTAJIB CTUILOEHY Ta MI-TeP(EHiNy I peecTpalii IBUAKUX HEUTPOHIB
Ta anb(a-4aCTUHOK, i HeopraHiuHux MmoHokpucTtaiiB Ce:GSO Ta Ce:GPS nist peecTpallii TeNnaoBUX HEUTPOHIB.
OCHOBHUMU €TarlaMu oJep>KaHHs KOMIIO3ULIMHUX CLIUHTUIISITOPIB €: Mif0ip CUMHTWIIALIIHOrO MaTepiaiy, ioro
IIO/IPiOHEHHS HA TPaHyJIy, Bifioip ONTUMaIbHOTO PO3Mipy LIMX IPaHyJl, BBEJEHHS iX 40 KpeMHilopraHiyHoi OCHOBH,
SKa He € CLIMHTUJIITOPOM, IiAGIp ONTUMANbHOTO CHiBBiAHOIEHHSI KOMIIOHEHTIB, BUBHAYE€HHS CBIiTJI0Bi0MBaI0O4Y0Oro
IIOKPUTTSI Ta Oro HaHeCeHHs. [IpoBeieHO MOIIYK ONTUMAJIBHOTO CKJIaAy KOMIIO3ULIMHMX CUAHTUJIATOPIB i
IOCIIiIPKEHHS] KOMITO3ULIMHUX CUAHTUJISITOPIB 13 PI3HUM TUIIOM OCHOBH, 10 3'€IHy€ TPaHYJIH, i3 pPi3HOIO BiIHOCHOIO
KOHILIEHTPALli€l0 KPUCTANIYHUX IPaHyJ Ta KpEMHIMOPraHiYHOi OCHOBY, B SIKY 1ii PaHyJIM BBOIATLCS. Po3risiHyTO
KOMOIHOBAHUII IETEKTOP [1Jis1 PO3/ibHOI CIIEKTPOMETPIi IBUAKUX HEUTPOHIB i peecTpallii TeNJ0BUX HEUTPOHIB B

IIPUCYTHOCTI raMa-TIOJIiB, IO CKJIAIA€ThCS 3 KOMITO3ULIHHOTO CUMHTUIIATOPY 3 I'PaHyJl OPTaHiYHOTO MOHOKPUCTAITY



CTUIIBOEHY Ta CUUHTUJISITOPY 3 TPaHyJl HEOPTaHIYHOTO KpUCTay, mo MictuTs Gd. BUKOpHCTaHO He CTaHAAPTHUM
MEeTO[I PO3[i/IeHHs 32 YaCOM BUCBIT/IIOBAaHHS Pi3HUX CLUMHTUJIALIMHUX MaTepiaiB, a PO34iJeHHs CUTHAJIB Bif,
Pi3HUX CUMHTUJIALIMHUX MaTepiasis, 0 3HaX0IAThCS B PI3HUX Jialla30HaxX aMIUITYZ, CUMHTWIALIN. PeecTpanis
IIBUJIKKX Ta TEIMJIOBUX HEUTPOHIB IIPY LIbOMY Ma€ IPOBOIUTHUCH Y Pi3HUX Jiala3oHaxX aMIULTy CUMHTUAIALIN (~ 104

¢doroHniB i 102 - 103 $OTOHIB BiANOBITHO).

2. The thesis is devoted to design the new scintillation material, namely composite scintillators on the base of
grains of stilbene and p-terphenyl single crystal for detection of fast neutrons, alpha-particles and on the base of
grains of Ce:GSO or Ce:GPS crystal for thermal neutrons detection. The proposed composite scintillators are
obtained by the following basic stages: a choice of scintillation material, a method to grind it to obtain grains, a
choice of the optimal size of grains, a technology of introduction the grains into silicone base that is not a
scintillator, a choice of the optimal proportion of the components, a determination and an application of a light
reflecting coating. For each the task the optimal composition of the composite scintillators with different type of
grains, binding basis, relative concentration of crystalline grains in silicone matrix has been found. A combined
detector for selective spectrometry of fast neutrons and detection of thermal neutrons in the presence of gamma-
radiation has been proposed and investigated as well. It consists both of the composite scintillator containing
grains of an organic stilbene single crystal and of the composite scintillator containing grains of an inorganic Gd-
bearing crystal. To separate the signals from these two parts of the combined detector it was used that these
signals are in different scintillation amplitude ranges (~ 104 and 102 - 103 scintillation photons respectively).
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