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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6ka Ta foCHiIsKeHHs] CUMHTUIILIMHUX KPUCTAJIiB /17151 HU3bKO(OHOBOI 1/1€pHOI CTIEKTPOMETPIi.

Ha3sBa po6oTH aHIJIilICbKOIO:

Research and development of scintillation crystals for low-background nuclear spectrometry.

Pedepar yKpaiHCBKOIO:

OTpumaHO HU3bKO(POHOBI MOHOKPUCTAJM BOJb(PpamaTiB cBUHIIO apxPbWO4 ta TBepaux po3unHiB ZnxMgl-xWO4,
momni6aara jiTito (LiZMoO4), kpucranu xanpkoreHinis ZnSe(Al), ZnSe(Te), ZnTe Ta TBepAnUxX po3unHiB ZnSel-xSx,
[TI0Ka3aHa [IEPCIEKTUBHICTb IXHbOTO 3aCTOCYBAHHA B siJIepHil criektpomeTpii. [llnaxom miHimizanii BigxuieHs Bif,
CTEeXiOMETPUYHOrO CKJIaAy B IPOLLECi BUPOLIYBAaHHS Ta 3 3aCTOCYBAHHAM METOAY NOABIMHOI KpUCTalisalii ogepskaHi
HU3bKO(OHOBI MOHOKPHUCTAJM BOJIb{pamaTa CBUHIIO 3 MOJMNIIEHUMY ONTUYHUMU NTapaMmeTpamu. KoMmiekcHi
€KCIIEPUMEHTAJIbHI Ta KOMIT'IOTEPHI OCIITKEHHS €JIEKTPOHHOI CTPYKTYPU [O3BOJINJIY BUSIBUTY MEXaHI3MU
JoMiHecteHnii B kpucranax LiZMoO4. 3a jaHnMMU PEHTTEHOCTPYKTYPHOI'O aHali3y BCTAHOBJIEHO, 1[0 Y KPUCTaIAX
ZnxMgl-xWO4 06'eM esleMEHTapHOI KOMIPKM KPUCTAJIIYHOI I'PATKU 30i1bIIYETHCS i3 3pOCTaHHSIM KOHLIEHTpaLlii
aToMiB IUHKY. [TokazaHo, mo atomu W nepebyBaloTh y CIIOTBOPEHNX KMCHEBUX OKTaezpax. Y CIIeKTpax
mominecneHnii ZnxMgl-xWO4 BUSBI€HO OfHY IIUPOKY CMYTY, [IOB'SI3aHY i3 BUIIPOMIHIOBAJIbBHUM PO3MaJI0M
€KCUTOHIB, aBTOJIOKAJIi30BaHUX Ha KomIiekcax WO66-. [IpoBeieHO BUMipIOBaHHS (POHOHHOI TEIJIONPOBiTHOCTI
ZnSe Ta OOCHiIKEHHS CBITJIOBOrO BUXOY Ta KIHETUKM 3aracaHHsl PEHTI€HiBChKOI JIIOMIHECLIEHII] B 3aJ1€5KHOCTI Bif,
TeMrepaTypu B IianasoHi T=5:295 K. BctaHOBJIE€HO, 1110 IPU KIMHAaTHUX TEMIIepaTypax CIIOCTepiraeTbCsi 3Ha4YHe
TepMivyHe racinHsg jgominecueHuii ZnTe, B TOH yac, K npu 3HWKeHHi Temnepatypu fo T o150 K BinbyBaeTbcs
MigBUIIEHHS CUUHTUIALINHOI epeKTUBHOCTI. [IoKa3aHo, 1110 BCi 3pa3Ky oiepKaHUX 3MIlIaHUX KPUCTaJiB ZnSel-xSx
OyJIM OOHOPIAHMMM Ta MaJIM PELITKYy casepuTy. BcTaHOBIEHO, 1110 BiIHOCHUI CBIiTJIOBUI BUXif, KDUCTAIIB
301/IbLIYETHCS 3 POCTOM BMICTY CipKu i 1pu X = 0,3 gocsirae 3HaueHHs! CBiT/I0BUXOy cuuHTUIsATOpa ZnSe(Te).
OpeprkaHi pe3ysbTaTy CBiuaTh, O CUUHTUIISITOPU Ha OCHOBI apxPbWO4, Li2Mo04, ZnxMgl-xWO04, ZnSe, ZnTe Ta

ZnSel-xSX, € NepCIEeKTUBHUMU [JI51 BAKOPUCTAHHSIM B KPIOT€HHUX CUMHTUJISILINHUX NETEKTOPAX.

Pedepar aHIJIiHCBKOIO:

Low-background single crystals of archPbWO4 and ZnxMgl-xWO4 solid solutions, lithium molybdate (LiZMo04),
ZnSe(Al), ZnSe(Te), ZnTe crystals of chalcogenides and ZnSel-xSx solid solutions are obtained. The promising of
their application in nuclear spectrometry are shown. Low-background lead tungstate single crystals with improved
optical parameters were obtained by minimizing deviations from the stoichiometric composition during the
growing process and using the double crystallization method. Comprehensive experimental and computer studies
of the electronic structure have revealed the mechanisms of luminescence in Li2MoO4 crystals. According to X-
ray diffraction analysis, it was found that in ZnxMgl-xWO4 crystals the volume of the unit cell of the crystal lattice
increases with increasing concentration of zinc atoms. It is shown that W atoms are in distorted oxygen octahedra.
In the luminescence spectra of ZnxMgl-xWO04, one broad band associated with the radiative decay of excitons
self-trapped on the WO66- complexes was detected. The phonon thermal conductivity of ZnSe was measured and
the light output and kinetics of X-ray luminescence as a function of temperature in the range T = 5: 295 K were
studied. It was found that at room temperature there is a significant thermal quenching of ZnTe luminescence,
while when the temperature is reduced to T o 150 K there is an increase in scintillation efficiency. It is shown that all
samples of the obtained mixed ZnSel-xSx crystals were homogeneous and had a sphalerite lattice. It was found
that the relative light output of the crystals increases with increasing sulfur content and at x = 0.3 reaches the light
output of the ZnSe (Te) scintillator. The obtained results indicate that scintillators based on apxPbWO4, Li2Mo0O4,
ZnxMgl-xWO4, ZnSe, ZnTe and ZnSel-xSx are promising for use in cryogenic scintillation detectors
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HuszbkopoHOBI MOHOKpHCTAH BOIbdpamaTis CBUHIO apxPbWO4 Ta TBEpAMX
po3umHiB ZnxMgl-xWO04, moi6nara nitito (LiZMoO4), kpucrtanu xanpkoreHinis ZnSe(Al) , ZnSe(Te), ZnTe ta

TBEPAUX PO34YMHIB ZnSel-XSx A1 S0epHOoi ClIeKTPOMeETPii

Hassa HTII aHr/1ificbKO0: The promising for nuclear spectrometry low-background single crystals of
archPbWO4 and ZnxMgl-xWO4 solid solutions, lithium molybdate (Li2MoO4), ZnSe(Al), ZnSe(Te), ZnTe crystals of
chalcogenides and ZnSel-xSx solid solutions

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Marepianm

l'asmy3b 3acTOCYBaHHS: [locifKeHHs Ta PO3POOKHU B rajysi IPUPOAHMYMX Ta TEXHIYHUX HAyK
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Kpucranu apxPbWO4, ZnxMgl-xWO4, Li2Mo04, ZnSe(Al) , ZnSe(Te), ZnTe Ta ZnSel-xSxX 3 HU3bKUM
BJIACHUM pafialifilHuM (OHOM Ta BUCOKMMHU CUMHTWIALIMHUMHU XapaKTEPUCTUKAMU B IIMPOKOMY TEMIIEPATYPHOMY
nianasoHi Bixg 10 MK mo 300 K. Kpucranu nepCcrneKkTuBHi 11 IeTEKTYBAaHHS BUCOKOEHEPTEeTUYHOTO
BUITPOMIHIOBAHHS Ta YAaCTOK B HOBITHIX €KCIIEPMMEHTAX i3 3aCTOCYBaHHSM HU3bKO(POHOBOI SIAEPHOI CIIEKTPOMETPIi,

a TakoX B npuiiagax tomorpadii, pagianiitnoro MoHiTopuHry ta udposoi pagiorpadii.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
ITouaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2021

Cno>kuBaui npo,qunii': [HCTHUTYT cunHTUIALINHUX MaTepianiB HAH Ykpainy, [HCTUTYT siepHUX JOCIiIKEHD
HAH VYkpainu, mibkHaponHa HU3bKOGOHOBA aboparopist I'pan-Cacco (Itanis)
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