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1. ®isnyHa KiHeTHMKa MOy ISl PO3I0/Iily BAKaHCIN y ONIPOMiIHIOBaHUX Ky0iYHMX KpHCTajax

2. Physical Kinetics of Modulation of Distribution of Vacancies in Cubic Crystals under Irradiation

Pedepar:

1. TIpoBeieHO YnCeIbHUI Ta aHAJIITUIHUI PO3PaxyHKU eHepreTHYHNX rnapameTpis "nedopmaniiHoi" i
"esleKTpoxiMiyHOi" B3aeMogill BakaHciil y 'IK-kpucrai. 3'sicoBaHo ix noBeiHKy 106113y Ta BAAJIWHI Bifl LEHTPY
(30xpema, Ha noBepxHi) nepumoi bpintoenoBoi 300K o6epHeHoro npocropy 'LIK-rparHuti. BcraHoBieHo, mo
HaHOMACLITAaOHUI Nepio MOAYJ ALl CTPYKTypHy B PO3MO/iji BaKaHCIl 3a CIMHOAATIBHUM MEXaHI3MOM (3aKpUTa
crcTeMa) 30iJIbIIy€eThCS 3 TEMIIEPATYPOIO, 1[0 BU3HAYAETHCSl EHTPOIINHIUM YNHHUKOM, "€J1eKTPOXiMiuyHO10"
B3a€MO/Ii€l0 BaKaHCIN Ta i NMpy>KHiMU BiaacTUBOCTAMU ['LIK-Kpucrasny. BusiBieHo, o B pa3i BiZKpUTOi CUCTEMHU Ta
BiZICYTHOCTI 30BHIIIHIX (PJIyKTyalill IIBUAKOCTI reHepalii pagialiiHuX TOYKOBUX AE€(EKTIB TUIYy BaKaHCIH i
BHYTPIIIHIX GJIyKTyaniilt HEOTHOPIZHOCTI B pO3MillleHH] iXHiX CTOKIB (IMC/IOKaLiil) B yMOBaX CTaJOCTi I'yCTUHU
IVICJIOKALill IIepiof TPOXU 3MEHIUIYETHCS 3 MiIBULLIEHHSIM TeMIIepaTypH, 110 OOYMOBJIEHO "€JIeKTPOXiMi4HOI0"
B3aeMOJi€l0 BakaHCil. [IpogeMOHCTPOBaHO, 10 BpaxyBaHHs (€MIIIPUYHOI) TEMIIEPATYPHOI 3aJI€KHOCTI I'YCTUHU
IVCJIOKALill IPU3BOIUTH 110 30iJIbIIE€HHS IEPioy AMCUIIATHBHOI MOIyJIbOBAHOI CTPYKTYPU 3 TEMIIEPATYPOIO, 110

3YMOBJIEHO €HTPOIINHUM PaKTOPOM i "esIeKTpPOXiMidHOI0" B3aeMoJi€lo BakaHCii. [lepion HaarpaTHULL HAHOIIOP



30i7IbIIYETHCS 3 TEMIIEPATYPOIO, OCKINIbKY BU3HAYAETHCS JIMIIE iX IPY>KHBOIO B3aemogieto. KinbkicHO
IIPOLIIOCTPOBAHO, 11O i3 BpaxyBaHHSM 30BHIIHIX (IIyKTyallill HEHYJIbOBOI IBUIKOCTI reHepallii TOUKOBUX AedeKTiB
TEeMIIepaTypPHU iHTepBaJl CTalliOHAPHOTO iCHYBaHHS JUCUINIATMBHOI MOLYJIbOBAHOI CTPYKTYPH Y PO3IOLiji I'YCTUHN
nigcrucreMu BakaHcil y 'HK-Kkpucrasi 3By>KyeTbCs.

2. The numerical and analytical calculations of energy parameters for 'strain-induced' and 'electrochemical'
interactions of vacancies within the f.c.c. crystal are carried out. Their behaviour near and far from the centre of
the f.c.c.-lattice reciprocal-space Brillouin zone (particularly, on its surface) is studied. As shown, the period of the
modulated structure in a spatial distribution of vacancies formed by means of the spinodal mechanism (in a closed
system) increases with temperature and is determined by the entropy factor, 'electrochemical interaction of
vacancies, and elastic properties of f.c.c. crystal. As revealed, in the case of open system and completely lacking
both external fluctuations of generation rate of radiation point defects (e.g., vacancies) and internal fluctuations of
inhomogeneity in arrangement of their dislocation sinks, if density of dislocations is temperature independent, the
period of the dissipative modulated structure in a spatial distribution of vacancies decreases slightly with
temperature increasing and is conditioned by 'electrochemical’ interaction of vacancies. Accounting (empirical)
temperature dependence of density of dislocations leads to increasing the dissipative modulated structure period
with temperature that is caused by the entropy factor and 'electrochemical interaction of vacancies. The period of
superlattice of nanovoids increases with temperature since it is determined only by their elastic interaction. As
quantitatively illustrated, the temperature interval of stationary existence of the dissipative modulated structure in
vacancies' subsystem density distribution in f.c.c. crystal is narrowed, if external fluctuations of nonzero rate of
generation of point defects are activated.
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