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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. ®i3MKO -TEXHOJIOTIYHY IPUHLMIIM CTBOPEHHS PaioLiliHO-UyTIMBUAX MaTepiajliB HA OCHOBI aKTUBOBaHUX

Kpucrasis rpynu KDP

2. Physical and technological principles of creation of radiation-sensitive materials based on activated crystals of
KDP group

Pedepar:

1. Po6ota npucssuena po3pooui ¢pisuKo-TeXHOJIOTIYHUX IPUHLUIIIB CTBOPEHHS IEPCIIEKTUBHUX PafialliiHO-
YyTJIMBUX MaTepiajiB Ha OCHOBI aKTUBOBAaHUX KpUCTaiB rpynu KDP, po3po6ui TeXHOIIOrii BUPOLIyBaHHS KPUCTAIIB,
IIOTIOBAaHUX i30MOPPHUMU i HEI30MOPPHUMU aKTUBATOPAMU, 3 METOI0 OTPUMAaHHS CIIMHTWISIL[IHHUX MaTepiaiB 3
BHCOKOIO BHYTPIIIHbOIO CEJIEKTUBHICTb 0 HEUTPOHIB i IUCKpUMiHAaLli€l0 raMMa-BUIIPOMIHIOBaHHS. BUsBIE€HO
3aKOHOMIPHOCTI BIJIMBY i0HIB TaJlil0, OPraHiYHUX MOJIEKYJI JIIOMIHO()OPIB i METaI00praHiuHUX KOMILIEKCIB P3M,
KOMIUJIEKCIB cajiMiuiaTa aMOoHIlO i cayiMipsiaTta Talilo Ha IPOLeCH BUPOIIYyBaHHS (KiHeTUKY pocTy) KpuctasiB KDP i
ADP. BcTaHOBIEHO, 1110 JIIOMiHECLEH1isl B KpucTasnax rpynu KDP nonoBaHux Tajniem 06ymoBieHa
BUIIPOMIHIOBaJIbHUMU €JIeKTpOHHUMM nnepexogamu 3P1 01S0 B ioHax Tl+ ¢ xapakTepHUM CIIEKTPOM BUIIPOMiIHIOBAaHHS
275 HM (4.5 eB) i nornunuanng 220 HM (5.76 €B). IIpupoga mominecuenii kpucranis KDP, aktuBoBaHux ionamu Ce3+

(max = 350 HM), 00yMOBJI€EHa BUIIPOMIHIOBaJIbLHUMMU €JIEKTPOHHUMU MDKKOHQirypauiitHumu rnepexogamu 5d o 4f B



ioHax yepito npu 36yaxxeHHi YO-poToHamMu ab0 peHTreHiBCbKUMHU IPOMeHsIMU. CUUHTUIIAL{T IpU ONIpOMiHEHH]
mBuIKUME HeliTpoHamu (0.1-10 MeB) 06yMoBJIeHI BTOPUHHUM i0HI3yI0OUMM BUIIPOMIHIOBAaHHSM (IIPOTOHM Bifnadi) i
II0B's13aHi 3 peKoMObiHaL[iiHMM MexXaHi3MOM BMHUKHEHHS CLUMHTWISLIN 3a yyacTio pafiauiiiHux L- i D-pedexris
BOJHEBOI MiAIPaTKY, SIKU IEPEJAIOTh €JIEKTPOHHI 30YIPKEHHS 3 00eMy KpUCTaa LeHTpy cBideHHs T+ abo Ce3+.
EdexTuBHICTb 1€TeKTyBaHHS MIBUIKUX HEMTPOHIB HE IOCTYNAEThCS OPraHiYHUM CLUHTUIISITOPAM i CTaHOBUTS 12-
16%. Kpucranu KDP:(T1,Ce) Bos10iI0Th BHYTPIIIHBOIO AUCKPUMiHaLi€to n/0-curHanis go 102. Kio4yosi cosa:
Kpucranu rpynu KDP, neTekTyBaHHS WBUAKUX HEUTPOHIB, TPOTOHU Bifjiayi, MOHOKPUCTAJIIYHI CUUHTUJISTOPH,
eeKTUBHICTb peecTpallii, [MCKPUMiHaLlil HEUTPOH / ramma.

2. The thesis is devoted to development of physical and technological principles for creation of promising
radiation-sensitive materials on the base of activated crystals of KDP group, elaboration of the technology for the
growth of crystals doped with isomorphic and non-isomorphic activators, aimed at the obtaining of scintillation
materials which possess high intrinsic selectivity with respect to neutrons and discrimination of gamma-radiation.
There are revealed regularities in the influence of thallium ions, molecules of organic phosphors and
organometallic rare-earth complexes, as well as ammonium salicylate and thallium salicylate complexes, on the
processes of the growth (the growth kinetics) of KDP and ADP crystals. Luminescence of thallium-doped KDP
group crystals excited by UV photons or X-rays is caused by the radiative electron transitions 3P1 olS0 in Tl+ ions
with characteristic emission and absorption spectra at 275 nm (4.5 eV) and 220 nm (5.76 eV), respectively. The
nature of luminescence in KDP crystals doped with Ce3+ (max= 350 nm) is caused by the radiative electron
interconfiguration transitions 5d o 4f in cerium ions. Found are regularities in manifestation of scintillation
properties in thallium- or cerium-doped KDP crystals under the action of ?-, ?-, ?-radiation and fast neutrons (0.1
-10) MeV. In the latter case scintillations are caused by secondary ionizing radiation (recoil protons and recoil
oxygen nuclei). They are bound up with the recombination mechanism of the emergence of scintillations with
participation of radiation L- and D-defects of the hydrogen sublattice, which transfer electronic excitations from
the crystal volume to the T+ or Ce3+ luminescence center. The efficiency of fast neutron detection is on a par with
the one of organic scintillators and amount to 12-16%. Crystals KDP: (T1, Ce) have internal discrimination of n/no
signals up to 102. Key words: KDP crystals, fast neutrons detection, recoil protons, monocrystal scintillators,

registration efficiency, neutron/gamma discrimination.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIbBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:
BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. I[Ipuryna Irop Muxannosny

2. Pritula Igor Nirhailovich

KBasigikamis: 1. ¢.-m. 1., 01.04.10
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. Ilputyna Irop Muxannosuy

2. Pritula Igor Nirhailovich

KBasigikanis: 1. ¢.-m. 1., 01.04.10
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi oIOHEHTH
Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. CaBBOBa OKcaHa BikTopiBHa

2. Savvova Oksana Viktorivna

KBasigikanis: 1. r. 1., 05.17.11
InenTudgikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kyznin Onekcangp Muxaitsosud

2. Kudin Oleksandr Mykhailovych

KBasigikanis: n. 1. 1., 01.04.07, 05.02.01
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHE HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. IBaxHenko Cepriit OnekciioBuy

2. Ivahnenko Sergiy Oleksiyovuch

KBasigikamis: . . 1., 05.02.01
Imentudikarop ORCID ID: He zactocoyeTrbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Peuensentu

VIII. 3ak1104YHi BiZOMOCTI

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

Tonmayos Onexkcanap Bosogumuposuy



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi

OisSIIBHOCTI

Tonmayos Onekcanap Bosogumuposuy

IOpuenko T.A.



