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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:

Po3rygHyTO aHAIITUYHI MiAX04M AJ1 O0YMCIIEHHS 4acy >KUTTS [IO3UTPOHA B KOHCTPYKUIMHUX MaTepianax sioepHUX
PEaKTOPIB 3 ypaxyBaHHSM JIOKaJIbHUX 3MiH €JIEKTPOHHOI TYCTHHH, IO [OB'SI3aHa 3 10Tr0 Ie(PEKTHOIO CTPYKTYPOIO.
PosBunyTO Moz Tao-Enzpyna, sika J03BOJIsI€ aHATITUYHO PO3PaxyBaTH 4acC JKUTTS IIO3UTPOHA B CPEPUYHO
CHMETPHUYHIN MTOTEeHLiaNbHil AMi. HoBa MOJieb [03BOJIsIE BpaxyBaTy TYHEIIOBAHHS IIO3UTPOHA 3 TOYKOBOTO
nedeKkry B OCHOBHUI maTepias. [TokazaHo, o 3 pOCTOM BUCOTU MOTEHLiaIbHOI MU 3HAYEHHS 4acy KUTTS
[IO3UTPOHA JOCUTD IIBUJIKO 3POCTAE Ta HA ABa MOPSIKY BEJIMYMHNA MOXKE IIEPEBUILYBATH YaC KUATTS TO3UTPOHA B
OCHOBHOMY 00’eMi marepiainy. Po3noyaTo po3po6Ky e(peKTUBHUX Ta THYYKUX aJITOPUTMIB MOJIEJIIOBAHHSI IIPOLIECY
aHirinauii No3suTpoHa Ta BU3HAYEHHS M10T0 Yacy KUTTS B KOHCTPYKLIMHUX MaTepiasax peakTopiB Ha OCHOBI Teopii
(dyHKIiOHaIy I'yCTUHU B paMKax nporpamHoro nakety ABINIT. BukoHaHo anpo6aiiiio Ta BUB4€HO IPOrPaMHUN
nakety Abinit y po3pisi criekTpomeTpii yacy KuTTsI Ho3UTPOHIB. [TokazaHo, 10 MOZEsb IOCUTh JOOpe OyAyeThCs
17151 HalliBIIPOBiJHUKOBUX MaTepiasiB. Hanpukiaz, 1j1s1 KpEMHII0, Yac )KUTTS [TO3UTPOHIB SIK 32 HasIBHOCTI €(EKTIB,

TaK i 3a ix BiICYyTHOCTI, MOKa3ye No6pe y3roKeHHs 3 JliTepaTypPHUMU JAaHUMMU iHIINMX aBTOPIB.

Pedepar aHIJIiHCBKOIO:

Analytical approaches are considered for calculating the positron lifetime in the construction materials of nuclear
reactors taking into account local changes in electron density associated with its defective structure. The Tao-
Eldrup model has been developed, which allows to analytically calculate the positron lifetime in a spherically
symmetric potential well. The new model allows to take into account the tunneling of the positron from a point
defect in the base material. It is shown that with increasing the height of the potential well, the positron lifetime
value increases quite rapidly and can be two orders of magnitude higher than the positron lifetime in the material
bulk. The development of efficient and flexible algorithms for modeling the positron annihilation process and
determining its lifetime in reactor construction materials based on the density functional theory within the ABINIT
software package has been started. The ABINIT software package was tested and studied in terms of positron
lifetime spectrometry. It is shown that the model is quite well constructed for semiconductor materials. For
example, for silicon, the lifetime of positrons, both in the presence of defects and in their absence, shows good
agreement with the results of other authors.
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