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JaTa peectpaunii: 03-01-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramny: MozenoBaHHs IpoLiecy aHIrisuii mo3uTpoHa Ta BU3HAYE€HHsI FI0T0 4acy KUTTS B KOHCTPYKLIMHUXK

MaTepiasax peakTopiB.
IToyaToKk eramy: 02.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaiMEeHYBaHHS IOPHUIHYHOI 0coou (a6o ITIB ¢izumuHO0i 0c00H): IHCcTHTYT IpHKIanHOi (isnKn

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05399225

Micue3Haxoa>KeHHSI: By [Tetponasniscbka, 6yx. 58, M. Cymu, CymcbKuii p-H., Cymcbka 061., 40000, Ykpaina
dopma BaacHoOCTI:
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InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380542223760, 380542222794
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V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu
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ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CreKTpOCKOIIig Yacy KUTTS [NIO3UTPOHIB B KOHCTPYKUiMHNX MaTepiasax aTOMHOI €HEPreTUKHU

Ha3sBa po6oTH aHIJIilICbKOIO:

Spectroscopy of positron lifetime in structural materials of atomics

Pedepar yKpaiHCBKOIO:

Po3BHMHYTO aHaITUYHI NigX0Oy A1 00YUCIIEHHS 4acy KATTS MO3UTPOHA B MaTepiasli 3 ypaXyBaHHSIM JIOKQJIBHUAX
3MiH €JIEKTPOHHOI I'yCTHHY, IO NOB'$13aHA 3 F10T0 Ae(EKTHOIO CTPYKTYpoto. Po3BuHyTO Mozenb Tao-Enapyna, ska
I03BOJISIE AHAJIITUYHO PO3PaxyBaTy Yac XXUTTS IO3UTPOHA B C(PEPUYHO CUMETPUYHIl NIOTeHIiabHIN sSIMi, Ha
BUIA/I0K KOJIM BPDAXOBYETHCS TYHEJIIOBAHHSA Y€PE3 MEXi IIOTEHLIaJIbHOI IMU B OCHOBHUN MaTepiajl Ta BCEPEAUHY
samu. [1okasaHo, 0 3 pOCTOM BUCOTH 460 MIMPUHU [IOTEHLIaJIbHOI SMU 3HAYEHHS 4aCY KUTTS JOCUTb MIBUIKO
3poctae. Po3BuHena monudikoBaHa MOJieb A€ BaKINUBY iHpOpMAaLlio AJ1s1 aHai3y CIIEKTPiB Yacy SKUTTSI
IIO3UTPOHIB B OIIPOMiHEHUX MaTepianax Ta JaHi 1151 Bepuikalii KibKiCHUX po3paxyHKiB METOJlaMU (PYHKLIOHATTY
IIIJIBHOCTI, 10 IKXPOKO BUKOPUCTOBYETHCH IJ151 TAKMX 3a1ad4. [TokasaHo, mo nporpamuuii naket ABINIT nossosisie
PO3PaxoByBaTH PO3INOZiJ €JIeKTPOHHOI Ta MO3UTPOHHOI I'yCTUHY NI06JIN3Y BAKAHCIi B Pi3HUX TUIax MaTepiasis. B
CBOIO Y€pry Lie ]a€ MOXKJIMBICTb BU3HAYNTU XapaKTEPHY BUCOTY Ta LIMPUHY SIMU IJIs1 IIOPIBHSHHS aHAITUYHUX
Pe3yJbTaTiB 00YUCIIEHHS 4acy KATTS NO3UTPOHIB B JeeKTax KOHCTPYKLIMHUX MaTepialiB peakTopis 3
pe3yJibTaTaMU MOZEJI0BaHHS, 10 OyZe BUKOPUCTOBYBATUCS MIPY NIPOTHO3i Ta aHasi3i pe3ysbTaTiB

eKCIIepUMEHTAJIbHUX BUMIPIOBaHb IJ1s1 ONIPOMiHEHUX 3PA3KiB.

Pedepar aHr1ilicbKOIO:

Analytical approaches have been developed to calculate the lifetime of a positron in a material taking into account
local changes in the electron density associated with its defective structure. The Tao-Eldrup model was developed,
which allows analytically calculating the lifetime of a positron in a spherically symmetric potential well, in the case
when tunneling through the boundaries of the potential well into the base material and into the well is taken into
account. It is shown thatthe value of the life time increases rather quickly when the height or width of the
potential well increases. The developed modified model provides important information for the analysis of
positron lifetime spectra in irradiated materials and data for verification of quantitative calculations by density
functional methods, which are widely used for such tasks. It is shown that the ABINIT software package allows
calculating the distribution of electron and positron density near vacancies in various types of materials. In turn,
this makes it possible to determine the characteristic height and width of the well for comparing the analytical
results of calculating the lifetime of positrons in the defects of the structural materials of the reactors with the
results of modeling, which will be used in the prediction and analysis of the results of experimental measurements
for irradiated samples.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: AroputMy MOJIEJTIOBAHHS MIPOLIECY aHIrIAL|i TO3UTPOHA HA OCHOBI Teopii
GbyHKIiOHATY TYCTUHY Ta aHAJITUYHI MiIXOU [Jis BU3HAYEHHS YaCy SKUTTS MO3UTPOHA B KOHCTPYKI[IHUX

maTepianax peakTopiB

Hassa HTII aHr1ificbKOI0: Algorithms for modeling the positron annihilation process based on the density

functional theory and analytical approaches for determining the positron lifetime in reactor construction materials
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acToCcyBaHHs: 72.19. JJocimKeHHs i1 eKCIepUMEeHTasIbHI PO3PO6KH Y cdepi iHIIMX TPUPOJHUYNX i

TEXHIYHUX HaYK.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Hosi ananitiysi migxoau qo3B0Js0Th OGYMCITIOBATH YACy KUTTS [IO3UTPOHA B MaTepiati 3
ypaxyBaHHSM JIOKJIbHUX 3MiH eJIeKTPOHHOI I'YCTHUHY, 10 [T0B’s13aHa 3 1oro AedeKTHOI0 CTPyKTypolo. [IpencrasieHa
mopu@ikoBana mogesb Tao-Enppyna no3Bosisie aHaJIiTUYHO PO3PaxyBaTy Yyac XXUTTS IO3UTPOHA B IIOTEHIia/IbHIi
sIMi CKIHYEHHOI BUCOTH 3 BPaXyBaHHSIM TYHEJIIOBAHHS Y€Pe3 MEXi [IOTEHIiaJIbHOI SIMU B OCHOBHUI MaTepias Ta
BCcepenuHy sMuU. Po3BuHeHa MmoandikoBaHa MOZEJb la€ BKIMBY iHGOPMaLiio [J1s aHAJIi3y CIIEKTPIiB 4acy KUTTS
[IO3UTPOHIB B OIIPOMiHEHUX MaTepiasnax Ta JaHi 1j1s Bepudikalii KibKiCHUX pO3paxyHKiB yacy >KUTTS [I03UTPOHA

METOodaMu CPYHKI_[iOHaJIy H_[i]IbHOCTi, M0 NIMPOKO BUKOPUCTOBYETBCA [JIS TAKUX 3aay.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUINA,

ExkoHOMIsl eHepropecypcis

Brnyins HTII Ha moBKiJjs:

Bnposaaskennss HTII: He snposamxeno

ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:
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