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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.19.04

Tema gucepranii:
1. BararoyacTuHKOBI JedopmaliliHi epeKTU y CIjlaBax 3aMillleHHS 3 aTOMHUAM PO3MipHUM HECIiBIaJiHHSIM.

2. Many-body strain-induced effects in substitutional alloys with atomic size mismatch

Pedepar:

1. Po3po6eHa iTepauiiiHa pouesypa TOIOJIOTiYHOT0 YTOYHEHHS], sIKa J03BOJIsIE IIOCiIOBHO KOHCTPyoBaTH Pyp'e-
KOMIIOHEHTH MOTEHIialy Mi’KaTOMHOI B3a€MOJIii B CIJIaBi HA OCHOBI JaHUX NIEPUIONPUHLUAIIHUX PO3PAXYHKIB
[IOBHUX €HEPrill yOPsIKOBAaHUX CTPYKTYP IJIs1 CILIABY i3 3afjaHMM CKJIafoM. JlepopmalliiiHi epexru, 00yMOBIIEH]
aTOMHMM PO3MipDHUM HeCHiBNAAiHHIM, IapaMeTPU30BaHi B TEPMiHaX y3arajJbHEHMUX 6araTo4aCTUHKOBUX CUJI
Kansaci. [Iponenypa npogemMoHcTpoBaHa Ha npukiagi cnnary Cu3Au 3 I'LIK kpucrasniyHow pemiTkoro. [TokasaHo,
110 SIK M1apHi, Tak i HenapHi cuiy KaH3aki mBUAKO 3MEHIIYIOTHCS 32 a6COIOTHOIO BEJIMYMHOIO i3 3DOCTaHHIM
Mi’KaTOMHOI BificTaHi, IpM4YOMYy abCOJIIOTHA BEJIMYMHA HENMAPHUX CUJI CYTTEBO MEHIIE MIapHUX. 3alIpONIOHOBaHi
METOJI MOXKyTb OyTY BUKOPUCTaHI IIPY LOCJIiI)KeHH] He JIuIle CIIJIaBiB, ajie i iHIMX KPUCTAiB (HallpuKIIa,
HaMiBIPOBiIHUKIB, MAarHETUKIB Ta HU3bKOBUMIPHUX CHUCTEM).

2. The iteration topological refinement procedure was developed. The procedure allows successively constructing
Fourier-components of the interatomic potential in binary alloys using the data of ab-initio calculations of full
energies of ordered structures with chosen composition. The strain-induced effects caused by the atomic size



mismatch are parameterized in terms of generalized Kanzaki forces. The procedure was demonstrated on the
example of Cu3Au alloy with FCC crystal lattice. It was shown, that two- and many-body forces rapidly decay by
the absolute value with the increase of the interatomic distance, and the absolute value of many-body forces mach
smaller then the absolute value of two-body forces. The proposed methods can be used not only for the alloys
treatment, but also for the study of other alloy systems (for example semiconductors, magnetics and low
dimensional systems).
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