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Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA PO3p0o0Li HOBUX METOIiB peecTpalii JOBrO>KUBYUMX PafiOHYKIIiiB, IO
pO31a/al0ThCs 6€3 BUITYCKAHHS raMMa-KBaHTIB Ta HANIPalbOBYIOTLCS B IPOLECi pO60T aTOMHUX PEAKTOPIB, a
TaKOX 3aCTOCYBAaHHIO PO3POOJIEHUX METOLIB [IJIs1 JOCIIiIKeHHS MOBeiHKY PafioHykiliniB y 30-km 30Hi YAEC. Y
[IePLIOMY PO3[iJli AUCepTalii ONMCAaHO Cy4acHi METOIU peecTpallii TaKUX palioOHYKIIiiB i HAroJIoWYy€eThCs, 1O IXHE
BMKOPHMCTAHHS [1JIs1 IPOBEIEHHS MACOBUX BUMIPIOBaHb TEXHIUYHO CKJIaJHE, BKpail TPYLOMICTKe i myke mopore. Y

I PyromMy po3fiisi onucaHo MeTof peectpatlii 10Be B KoHCTpyKUiliHuX maTepianax AEC. [1s po3B's3aHHS
IIOCTaBJIEHOTO 3aBJaHHS BIleplie B MIMPOKOMY Jiaria3oHi eHepriil BUMIpsiHO BUX0AM 7Be Ha aToMax 60py Ta
6epuitito. [IpoBeieHO TeOpPETHUYHI pO3paxyHKu BUXxoAy 7Be 3a gonomoroto nporpamuux kogis TALYS 1.96 i EMPIRE
3.2. PesynbTaTyl pO3paxyHKiB IeMOHCTPYIOTD, 10 3 3pOCTAaHHAM €HEprii rabMiBHUX raMMa-KBaHTIB OMIHYIOTb

CTaTUCTUYHUM i IepeIpiBHOBAXKHUI MEXaHi3MU SIIePHUX peakuiil. Ha nigcrasi npoBeseHuX JOCTiI)KEHb



IIPOJIEMOHCTPOBAHO, 11O B AiJISIHII €Heprii rajibMiBHOTrO BUNpoMiHioBaHHs 30-40 MeB Buxin (o, 2n)-peakuii Ha 9Be
Ta (o, p2n)-peaxuii Ha 10B y Meskax oxubKU BUMipIOBaHb HaOYBAIOTh OJHOTO ¥ TOTO CaMOro 3Ha4YeHHS. [y
BM3HAUEHHS KiJIbKOCTI aTOMIB HiKeJIo Ta K06aabTy BUMIpSIHO Ta IPOaHasli30BaHO €KCIIePMMEHTasIbHI AaHi AJ1s (0, n)- i
(o, p)-peakuiit Ha 58Ni i 59Co aJ1s rasbMiBHUX raMMa-KBaHTIB 3 'PAaHUYHOIO eHeprieio 19 MeB. BUKOHaHO TeopeTuyHi
po3paxyHKu QyHKUii 30yaKeHHs (O, n)- i (0, p)-peakiiii 3a gornomoroo nporpamuoro koay TALYS1.96 i npoBeneHo
3TOPTKY PO3PaxyHKOBUX 3HA4€Hb 3i CIIEKTPOM TajibMiBHOTO BUIIPOMiHIOBAaHHS, 3MOJI€JIbOBAHOTO B TPOrPAMHOMY
koni GEANT4. TlokaszaHo, 1110 3 TOYHICTIO, Kpaiolo 3a 10%, Buxoau (o, n)-peakiii Ha 58Ni i 59Co 36iraioTbcs 3
E€KCIIEPUMEHTAJIbHUMY 3HAYE€HHSIMU. 3alPONIOHOBAHUM METOOM BU3HAYEHO aKTUBHICTh 63Ni B OIIpOMiHEHUX
KOHCTPYKLiHUX MaTepianax 2-ro enepro6oky YAEC, ska B pi3HUX 3pa3kax cTaHoBuia Bif, 1.6+0.16 Bk /T 1o 41.3+4.1
Bk /r. Y TpeTbomy po3snisni o6ropopeHo 90Sr, ofuH i3 panio6iosoriyHo He6e3NeyHiuX patioHyKJIifiB, KU
PO3MaIaeThCs 3 BUITYCKAHHSM JBOX IPYII €JIEKTPOHIB i3 rpaHnyHOI0 eHeprieto 0.55 MeB i 2.5 MeB. ITokazaHo, 1110
yepe3 0cob6sMBoCTi po3noginy 90Sr y KicTKax MUIIOTIONIOHUX IPU3YHIB i ITaxiB HEOOXiTHO BBOIUTH OCTIMHUI
[IOTIPaBOYHUI KoeillieHT Ipy AocaimpKeHHi nTaxis. OTpMMaHO HalliBeMITipUYHY 3aJI€XKHICTb PO3PaxyHKY
akTuBHOCTI 90ST 3a/1€5KHO Bif po3MipiB (Macy) MUIIONONIOHUX IPU3YHIiB. BUKOpUCTOBYIOUM PO3PO06IJIEHI METOIU
OyJIO OLIIHEHO BHECOK HOBUX HaJXOIPKEHb PAJliOHYKIIiiB Y BEpXHi mapu rpyHTiB 30-km 30HM YAEC 4epe3 yCTaHOBKY
KoHQalMeHTa i I0Ka3aHO 3HayHY 3MiHy KOHLeHTpalLii panionykiuinis 60Co, 94Nb i 241Am o613y 06'ekTa
"YKpuTTS". 3aNpoONoOHOBaHi periepy KOHTPOJII0 HOBUX PaflicaKTUBHUX HAIXOIKEHb 32 aKTUBHICTIO 94Nb. [Tpu
IOCIIiIKEHHSIX BEPTUKAJILHOI Mirpalii pazioHyKiIifiB Ha NOJIroHax, W0 NPUMHUKAIOTE 40 30-KiJIOMETPOBOi 30HU
YAEC 6ys10 1okasaHo, o Mirpanis pagioHyKJIiiiB IaJuBHUX BUIAiHb BilOYBAETHCS aHAJIOTIYHO, SIK i TOOIN3Y
06'exta "YkputTs'. OcHOBHA KOMIIoOHeHTa 137Cs 10oB's13aHa 3 aep030JIbHUMU BUTIAiHHIMMU i pagionykiigu 137Cs
3B'SI3YI0TbCS1 B IOBEpPXHEBOMY 1api. HaniBemnipuyHi ¢popMysiu BpaxyBaHHS BIIUBY HEOJHOPiAHOCTEN y
JOCJIIPKYBaHMX 3pa3KaxX Ha pO3PaxyHKY aKTMBHOCTI PaJliOHYKJIiIiB MiIBUIIUTb JOCTOBIPHICTb BUBHAYEHHS
aKTUBHOCTI Y 3pa3kax JOBKis. Po3pobiieHi MeTony BU3HaYeHHsI akTUBHOCTI i3oTomnis 10Be, 58Ni, 63Nii 55Fe y
KOHCTPYKLiHuX MaTepianax AEC MOXXyTb OyTU BUKOPUCTAaHI 17151 BUBYEHHS aKTUBHOCTI B KOHCTPYKIIMHUX
Marepianax 3HITOro 3 eKciyarauii 2-ro eHepro6soka YAEC i paiioakTUBHUX BiIXOZiB 3 iHIKX Npauoodux AEC
YKpaiHu.

2. The dissertation work is devoted to the development of new methods of registration of long-lived radionuclides
that decay without the release of gamma quanta and are produced during the operation of nuclear reactors, as
well as the application of the developed methods to study the behavior of radionuclides in the 30-km zone of the
Chernobyl nuclear power plant. The first chapter of the thesis describes modern methods of registration of such
radionuclides and emphasizes that their use for mass measurements is technically difficult, extremely time-
consuming and very expensive. The second chapter describes the method of 10Be registration in the structural
materials of the nuclear power plant. To solve this problem, the yields of 7Be on boron and beryllium atoms were
measured for the first time in a wide range of energies. Theoretical calculations of the 7Be output were carried out
using the TALYS 1.96 and EMPIRE 3.2 software codes. The results of the calculations show that with the increase in
the energy of the bremsstrahlung gamma quanta, the statistical and pre-equilibrium mechanisms of nuclear
reactions dominate. On the basis of the conducted studies, it was demonstrated that in the range of
bremsstrahlung energies of 30-40 MeV, the yield of the (g, 2n)-reaction on 9Be and the (o, p2n)-reaction on 10B,
within the measurement error, acquire the same value. To determine the number of nickel and cobalt atoms,
experimental data for (g, n)- and (o, p)-reactions on 58Ni and 59Co for bremsstrahlung gamma quanta with a cut-off
energy of 19 MeV were measured and analyzed. Theoretical calculations of the excitation function of (g, n)- and (g,
p)-reactions were performed using the TALYS1.96 software code, and convolution of the calculated values with the
bremsstrahlung spectrum simulated in the GEANT4 software code was performed. It is shown that with an
accuracy better than 10%, the yields of the (o, n)-reaction on 58Ni and 59Co coincide with the experimental values.
The proposed method determined the activity of 63Ni in the irradiated structural materials of the 2nd power unit
of the Chernobyl Nuclear Power Plant, which in different samples ranged from 1.6+0.16 Bq/g to 41.3+4.1 Bq/g. The
third chapter discusses 90Sr, one of the more radiobiologically dangerous radionuclides, which decays with the
release of two groups of electrons with a cutoff energy of 0.55 MeV and 2.5 MeV. It is shown that due to the



peculiarities of the distribution of 90Sr in the bones of mouse-like rodents and birds, it is necessary to introduce a
constant correction factor when studying birds. A semi-empirical dependence of the calculation of 90Sr activity
depending on the size (mass) of mouse-like rodents was obtained. Using the developed methods, the contribution
of new arrivals of radionuclides to the upper soil layers of the 30-km zone of the Chernobyl Nuclear Power Plant
due to the installation of confinement was assessed and a significant change in the concentration of radionuclides
60Co, 94Nb, and 241Am near the "Shelter” facility was shown. Proposed benchmarks for the control of new
radioactive inputs based on the activity of 94Nb. Studies of the vertical migration of radionuclides at landfills
adjacent to the 30-kilometer zone of the Chernobyl nuclear power plant showed that the migration of
radionuclides from fuel fallout is similar to that near the "Shelter" facility. The main component of 137Cs is
associated with aerosol precipitation and 137Cs radionuclides bind in the surface layer. Semi-empirical formulas
taking into account the influence of inhomogeneities in the studied samples on the calculations of the activity of
radionuclides will increase the reliability of determining the activity in environmental samples. The developed
methods for determining the activity of isotopes 10Be, 58Ni, 63Ni and 55Fe in structural materials of nuclear power
plants can be used to study the activity in structural materials of the decommissioned 2nd power unit of the
Chernobyl NPP and radioactive waste from other working nuclear power plants of Ukraine.
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