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Tema guceprauii:
1. OCO6MBOCTI CTPYKTYpH Ta CKJIaAy BiJIbHUX JBOKOMIIOHEHTHUX KJIaCTEPiB HA OCHOBI iHEPTHUX Ta3iB

2. Features of structure and composition of free two-component clusters based on rare gases

Pedepar:

1. B pucepTauii npencrasieHi pe3yibTaTi JOCIiIPKEHb METOIOM NIPELU3iHOI e1eKTpoHOorpadii CTpyKTypPHUX i
MIKPOCTPYKTYPHUX CTaHiB, MEXaHi3MiB (POPMyBaHHSI KOMIIOHEHTHOTO Ta (PA30BOr0 CKJIAJly BiIbHUX BiJ] MigKIaJKU
reTeporeHHUX KjacTepis, CGOPMOBAHUX [IPU a/liabaTUYHOMY PO3IINPEeHH] razoBux cymiment Ar-Kr, Kr-Xe i N2-Ar
4yepes HaJ3BYKOBE COILIO Y BaKyyM. BUBUEHO BIUIMB TEPMOIMHAMIYHUX BJIACTUBOCTEN ra30BUX CyMilllel Ha BXOJ]
CoIjIa i iX KOMIIOHEHTHOTO CKJIa[ly Ha T€TePOreHHY HyKJI€allilo Y CTPYMEHI, e(peKT 30ara4e€HHs BaKKAM
KOMITIOHEHTOM i po3mipu KiyiacTepis, mo GpopmyoTbcsl. OTpuMaHi HaniBeMIeprYHi CIiBBiHOIEHHSI, BHKOPHUCTAaHHS
SIKUX J103BOJIsiE €(DEKTUBHO KEPYBAaTH PO3MIPOM Ta CKJIaJIOM KJacTepiB 1pu ix GopMyBaHHi B 6iHapHUX HaA3BYKOBUX
cTpyMeHsix. JlJocaimkeHo cTpykTypHe nepetsopenHs Bif I'IK no aBodasnoi I'LIK-T'HII 6ymosu y KiaacTepax
iHepTHUX rasiB i BusBIeHO 3HauHe nepeBuileHHs BMicTy ' (pasu B rereporeHHux arperauisx Ar-Kr nopiBHsHO 3

roMOreHHUMH Kjiactepamiu Ar i Kr. BctaHoBsieHO Kopesisnito Mk KinpkicTio OIT nedopmaliiiiHoro TuIly B KjacTepax



Ta ix (a30BUM CKJIaJIOM MIpHU 3MiHi ix po3Mipy Ta 3alporoHOBaHO MOAENb 3apoikeHHs i pocty I'IIIT ¢pa3u B BinbHUX

KJlaCcTepax iHepTHUX Ia3iB.

2. The dissertation presents the experimental results of transmission electron diffraction studies of structure,
microstructure, and mechanisms of composition formation of substrate-free heterogeneous clusters formed in the
process of adiabatic expansion of Ar-Kr, Kr-Xe, and N2-Ar gas mixtures into a vacuum through a supersonic
nozzle. The impact of the thermodynamic properties and composition of primary gas mixtures on heterogeneous
nucleation in the jet, cluster size and its enrichment with the heavier component is studied. Semi-empirical
relations are obtained which allow one to effectively manage the size and composition of clusters formed in binary
supersonic jets. The transmission from the fcc structure to a two-phase fcc-hep one in rare-gas clusters is
investigated. It is found that the relative volume of the hcp phase in heterogeneous Ar-Kr aggregations is much
greater than that in homogeneous Ar and Kr clusters of the same size. A correlation between the number of
deformation-induced stacking faults in clusters and the phase composition of clusters when their size is changed
is established and a model of the hcp-phase nucleation and growth in substrate-free rare-gas clusters is proposed.
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