O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHI HOMeP: 0223U005673

Jep>kaBHHH peecTpaliliHui HOMep: 0123U102958

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 26-12-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramny: Kommn'iotepHi po3paxyHK/ ONTUMAaIbHUX [IAPAMETPIB My4KiB €JIEKTPOHIB Ta rajbMiBHUX (DOTOHIB

OJId TIpSAMUX i HEIPAMUX CXEM CTI/IMy.T[HL[ﬁ q)OTOﬂ,U‘epHI/IX peaKuiIZ Ha €JIEKTPOHHUX ITPUCKOPIOBaYaXx
IToyaToK eTamy: 07.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (200 ITIB ¢izuyHOi 0c00H): [HCTUTYT e1eKTPOHHOI disuKu

HaujonasnbHoi akagemii Hayk YKpainu
Kopg 3a €IPIIOY: 05540008

Micqesﬂaxo,u)KeHHﬂ: ByJI. VHiBepCUTETChKa, Oy, 21, M. YKropoa, Y>KTOpOoAChKU P-H., 3aKaprarcbka ooiI.,
88000, Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380312643524, 380312643650

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BuzaTKiB i KpeauryBaHHs (KITKBK): 654 1030

dakTHuHHi 06car ¢piHaHCyBaHHS (THC. IpH.): 49.750




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Komm'ioTepHe MOJie110BaHHSI ONTUMAJIBHUX CXEM CTUMYJISLIT (OTOSIEPHUX PeaKLiil Ha €JIEKTPOHHUX

IIPUCKOPIOBAYaX IOJIs1 aJIbTEPHATUBHOI'O BI/IpO6HI/IU,TBa MEINYHUX paILiOiBOTOI‘IiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Computer modeling of optimal photonuclear reaction stimulation schemes on electronic accelerators for
alternative production of medical radioisotopes

Pedepar yKpaiHCBKOIO:

3BIT 11po HayKOBUI NIPOEKT (MpoMibxHUI): 49 c., 25 puc., 51 pxepesno. EJJEKTPOHU, TAJIbMIBHI ®OTOHU, TTPSIMA
[ HEITPSIMA CXEMA CTUMVYJIALLS, ®OTOITOALT, MEOVYHI PAIOI3OTOITH, MIKPOTPOH O6’eKT mocmimkeHHs
- IIapaMeTpH MYy4KiB eJIeKTPOHIB i rajibMiBHUX (POTOHIB, OTPMMAHUX HA €JIEKTPOHHUX IPUCKOPIOBAYAX, [JIS1 IPSIMUX
i HempsIMUX CXeM CTUMYJISILIT peakLii poTomnoziny NpupogHOro ypaHy HeoOXiHOI 1111 BUpOOHMLITBA MEeIUYHUX
pagioizoroniB. MeTa po60TH — KOMITIOTEPHE MOJIEJII0BaHHSI IapaMEeTPiB MTy4KiB €JIeKTPOHIB Ta rajbMiBHUX (DOTOHIB
17151 IPSIMUX | HEIIPSIMUAX CXEM CTUMYJIALIL (OTOSAEPHUX PEAKLill HA €JIEKTPOHHUX IIPUCKOPIOBAYax IJisl
BUPOOHULITBA MEAUYHUX Paioi30TOMNiB. MeTOIM AOCTIIKEHHS — PO3PAXyHKU XapaKTEPUCTUK ITy4KiB €JIEKTPOHIB i
rasibMiBHUX (POTOHIB Ta PaKTOPiB, 110 BIJIMBAIOTh HA iX XapaKTEPUCTUKY i3 3aCTOCYBaHHSIM iHCTPyMEHTapilo
GEANT4; MmozenioBaHHS BUXOZiB IPOAYKTIB MOA1Jy aKTUHIZIB 3 BUKOPUCTAaHHAM ITporpamHoro kony GEF;
PO3PaxyHOK BUXO/iB SIIE€PHUX PEAKLill 1711 IPUPOJHOrO ypaHy BIACHOPYY CTBOPEHOIO KOMITIOTEPHOIO ITPOrPaMOI0
L7151 TIPSIMUX Ta HETMPSIMUX CXeM CTUMYJIsILii. OCHOBHI HAyKOBi pe3yJIbTaTH — CTBOPEHO pob04y IIporpamy
MOJIeJIIOBaHHS NIapaMeTPiB My4KiB €JIeKTPOHIB Ta raabMiBHUX (POTOHIB [J151 IPSIMUX i HEITPSIMUX CXEM CTUMYJISL]
doTosaepHUX peaklliil Ha eNeKTPOHHUX IPUCKOPIoBayax Ha 6a3i incTpymeHTapito GEANT4; BcTaHOBIEH]
ONITUMAJIbHI [TapaMeTpy CXeMU IIPSIMOI Ta HENIPSIMOi CTUMYJISILIi peakuii poTonoziny nprpogHOro ypaHy Ha
MiKpOTpOHi M-30 3 BpaxyBaHHSM HOr0 TEXHIYHUX XapaKT€PUCTUK; IPOBELNEHO MOJIEJIIOBAHHS BUXOJiB IIPOAYKTIB
(doTonoAisy IpUPOLHOro ypaHy Ta HEUTPOHHOTO MOy 30araueHoro ypany 3 Bukopucrtanusm GEF-kony;
CTBOPEHO KOMITIOTEPHY ITPOrpaMy PO3PaxyHKY BUXOJIB IepHUX peaklii iHililloBaHUX eJIeKTPOHaMH, (POTOHAMU Ta
dOoTOHENTPOHAMY Y SiIpaxX IPUPOLHOTO YPaHy 3 BPaxXyBaHHSM iMITyJIbCHOTO XapaKTepy [109aTKOBOIO IIy4Ka
€JIEKTPOHIB; pO3p00JIEHO CIIOCi6 eKCIIPEeCHOT0 BU3HAYEHHS iHTErpajlbHUX MOTOKIB (POTOHEUTPOHIB y MyYKax

rajibMiBHOTO BUITPOMIHIOBaHHSI.

Pedepar aHIJIiHCBKOIO:

Research project report (intermediate): 49 pages, 25 figures, 51 sources. ELECTRONS, BRAKE PHOTONS, DIRECT
AND INDIRECT STIMULATION SCHEME, PHOTOFISSION, MEDICAL RADIOISOTOPES, MICROTRON The object of
research is parameters of electron beams and bremsstrahlung photons obtained at electron accelerators for direct
and indirect schemes for stimulation of the photofission reaction of natural uranium necessary to produce medical
radioisotopes. The purpose of the work is computer modeling of parameters of electron beams and
bremsstrahlung photons for direct and indirect schemes of stimulation of photonuclear reactions on electron
accelerators to produce medical radioisotopes. Research methods - calculations of characteristics of electron
beams and bremsstrahlung photons and factors affecting their characteristics using the GEANT4 toolkit; modeling
of actinide fission product yields using the GEF-code; calculation of the yields of nuclear reactions for natural
uranium by a self-created computer program for direct and indirect stimulation schemes. The main scientific
results - a working program for modeling the parameters of electron beams and bremsstrahlung photons for
direct and indirect stimulation schemes of photonuclear reactions on electron accelerators based on the GEANT4
toolkit was created; the optimal parameters of the scheme of direct and indirect stimulation of the photofission
reaction of natural uranium on the M-30 microtron were established, taking into account its technical
characteristics; modeling of the products of photofission of natural uranium and neutron fission of enriched



uranium using the GEF code was carried out; a computer program was created for calculating the yields of nuclear
reactions initiated by electrons, photons, and photoneutrons in natural uranium nuclei, taking into account the
pulse nature of the initial electron beam; developed a method for rapid determination of integral fluxes of
photoneutrons in bremsstrahlung beams.

Inpexkc YIK: 539.17

Koau TemaTHYHHUX PYOpPHK: 29.15.19

KepiBHuUKH po6oTH

BiacHe IlIpizBue Im's I10-6aThKOBI: [Tummuunens Irop Bacunbosuy
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:

VIII. HaykoBa (HayKoBO-TexHi4Ha) npoayKuis (HTII)

IX. Bi6siorpadiuHuii onuc
1 €.B. Oneinixos, I.B. ITnnunuunens, O.0. [Tapaar, Komm'iotepHa nporpama «NPMA Reaction yield version 1.1.2304»
// CBimouTBO PO peecTpallilo aBTOPChKOro Ipasa Ha TBip N2121291. - 2023.

2 E. Oleinikov, I. Pylypchynets, O. Parlag Simulation of the Optimal Scheme for Stimulating Actinide Photofission
on the M-30 Microtron at 17.5 Mev Bremsstrahlung Energy // Journal of Nuclear and Particle Physics. - 2023. N213
(1). - P. 7-16. DOI: 10.5923 /j.jnpp.20231301.02

3 E. Oleinikov, A. Lengyel, O. Parlag V. Maslyuk, I. Pylypchynets, Parameterization of prompt neutron multiplicity
for first-chance actinide photofission // SCIREA Journal of Physics. - 2023. N28 (5), - P. 470-487. DOI:
10.54647 /physics140574

4 E. Oleinikov, O. Parlag, I. Pylypchynets, Simulation of the Concomitant Nuclear Reactions Contribution to the
Actinide Photofission on the M-30 Microtron at 17.5 MeV Bremsstrahlung Energy // Journal of Nuclear and
Particle Physics. - 2023. N213 (2). - P. 17-23. DOI: 10.5923 /j.jnpp.20231302.01



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK 0pH IHUYHOI ocooHu F'omonam 'anHa MukosiaiBHa
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