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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.49.07

Tema gucepranii:
1. HaHOYaCTMHKY KPEMHIIO B KPUCTAIIYHIN PELIiTL] aIIOMiHilO

2. Nanoparticles of Silicon in Aluminum crystal lattice

Pedepar:

1. 3a monomororo ab initio po3paxyHkiB OTpuMaHi MixkaToMHi roTeHuianyu as Si-Al B3aemoqii B anmomiHii.
BcraHoBiieHo, 1m0 Si3 Kj1acTep € I0YaTKOBOIO aTOMHOIO KOHIrypalli€lo, o MpU3BOLAUTD [0 3aPOJKOYTBOPEHHS Ta
pocrty Si npenunitaris. [TosicHeHO anmazononi6bHui riopuaHUA XapakTep 3B's13Ky Si-Al, y BUnasKy Kojuu aTomu Si
CTBOPIOIOTH Si2 knacrep B pewitni Al. i 38'3ku MoAi6HI 0 KOBaJIEHTHUX 3B'A3KiB B KpUCTasi Si. B ymoBax
3arapTOBYBaHHS Ta HEUTPOHHOT'O OIIPOMiHIOBaHHS AuQY3iliHi npouecy, o 06yMOBIIOIOTH IIPELUITITaLLiI0 aTOMIB Si
IIPOTIKAIOTh IIPY BiTHOCHO HU3bKUX TeMIlepaTypax. JJaHO NOSICHEHHSI HU3bKOTEeMIIEpaTypHOi audysii 3
BMKOPHCTaHHSIM MEXaHi3My AMBAKaHCIHOI aAudys3ii. Tako>X BCTAaHOBJIEHO, IO PiCT Si IPELUIIiTaTiB B YMOBax

HEUTPOHHOTO OIIPOMIHIOBAaHHS aJIIOMiHiI0 0OMexyeThcs audysieto aTomis Si 7o npeuunmitatiB B Al pemritii.

2. Ab initio calculations were performed to obtain the inter-atomic potentials for Si-Al interaction in aluminium. It
was found that of Si3 cluster is an initial atomic configuration that leads to nucleation and growth of Si
precipitates. Elucidated the diamond-like hybrid character of Si-Al bonds in the case when Si atoms form at least
Si2 cluster in Al lattice. These bonds are close to covalent bonds in Si crystal. In conditions of quenching and



neutron irradiation diffusion processes that ensure precipitation of Si atoms are observed at relatively low
temperatures. The explanation of such low-temperature diffusion is given using a mechanism of divacancy
diffusion. It was found also that Si precipitates growth in conditions of neutron irradiation of Al is limited by
diffusion of Si atoms to precipitates in Al lattice.
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