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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. 3MouyBaHHS, TOBEPXHEBA €HEPrid i (a30Bi Nepexony piirHa ? KPUCTAJ B OJIHO - i IBOKOMIIOHEHTHUX

KOHJEeHCOBaHUX I1JIiBKax

2. Wetting, surface energy and liquid ? crystal phase transitions in single- and double-component condensed films

Pedepar:

1. O6'eKT: ocTpiBLEBI IJIIBKU MeTaliB i 6iHApHUX CIJIaBiB Ha iXHill OCHOBI (iHTepBaJl PO3MipiB YaCTHMHOK - Bif,
OJVHMLb 10 COTEHb HAHOMETPIB); META: BUPIIIEHHS IPO6JIEMU BCTAaHOBJIEHHSI 3arajlbHUX 3aKOHOMIPHOCTEN
(a30BUX NEPEXOiB PifHA-KPUCTAJ Y BUCOKOAUCIIEPCHUX OJHO- i IBOKOMIIOHEHTHUX METaiYHUX KOHILEHCOBAHUX
ny1iBKax i ix 3B'I3Ky 3 po3MipHUM €(pEeKTOM, a TAKOX [I0BEpPXHEBHMMU SIBUIIAMU Ha MeXXi po3fiisieHHs TBephoi i pifKoi
(das; MeTOM: BaKyyMHE NperapyBaHHs IIJIIBOK y CUCTEMax 6e3MaciisiHoi Bigkauku (Bakyym 10-6-10-7 Ia),
IIPOCBiUylO4a €J1€KTPOHHA-MIKPOCKOIIisl, €JIeKTPOHOrpa@isi, pEeHTreHiBChbKMI AMpPpaKLiini i MikpoaHais,
dboToMeTprUYHUI aHAaJIi3; pe3yJIbTaTH, HOBU3HA: BCTAHOBJIEH] 3arajibHi 3aKOHOMIPHOCTI IIepeXOIiB pinuHa ? KpUcTasl
y miiBkax ogHo - (In, Sn, Bi, Pb, Ag, Au, Cu, Fe, Co, Ni, Pt) i nBokomnonenTHux (Bi-Pb i Bi-Sb) meTaneBux cucrem i
iXHBOrO 3B'13KYy 3 PO3MipHUM €(EKTOM, a TAaKOX 3 NOBEPXHEBMMHU SIBULIIAMY Ha MeXi po3ziny TBephoi i pigkoi ¢as.
[TokasaHo, IO NpU IJIABJIEHH] | KpUCTaJIi3allil HAHOYAaCTUHOK BUKOHYETBCS 3aKOH Bill[IOBiJHMX CTaHIB.

BcraHOoBIIEHO, IO [I71T HAHOYACTUHOK METAaJiB i 6iHApHUX CIUIABIB BiTHOCHE MTEPEOXOJIO/IKEHHSI ITPU KPUCTai3allii B



Mexi cknanae 0,4 Bif BifNoBinHOI TeMnepaTypu nepexony. [lodynoBaHo $a3oBi Aiarpamu "Temneparypa — ckaan”
I7151 6iHapHUX IUTIBOK i MpoaHasizoBaHa iXHs €BOJIIOLis IpY 3MEHIIEeHH] XapaKTepHOro po3mMipy. JJociinkeHo
3MOYYBaHHS B CUCTEMAax HAHOYACTUHKA — MiJKJIaAKa Pi3HOrO TUITY i [1I0Ka3aHo, 10 pO3MipHUI1 e(eKT Mae 3arajbHuN
XapaKTep i IPOBJISETHCS Y 3a7I€XKHOCTI KyTa 3MO4YyBaHH4 Bif, po3mipy HaHo4yacTuHOK (In/C, Sn/C, Pb/C, Si, Bi/C,
Au/C) i roBmmnM niBku - nigknanku (In/C, Sn/C, Pb/C). BUKOHaHO cUCTeMaTUKy pe3yJbTaTiB 00 I0BEPXHEBOI
eHeprii HaHOYaCTUHOK JocimkeHux meTadnis (In, Sn, Bi, Pb, Al, Au, Pt) ii po3mipHoi (Au, Pb) i remnepartypHoi
3aJ1€5KHOCTI; rajly3b BUKOPUCTaHHS: (i3nKa TBeporo Tisa

2. Research object: island films of metals and binary alloys on their basis (size range of particles from several till
hundreds of nanometers); aim: to solve a problem of common rules determination of liquid - crystal phase
transitions in highly dispersed single- and two-component condensed films and their connection with size effect,
as well as with surface phenomena at the boundary between solid and liquid phase; methods: oil-free vacuum
preparation of films (vacuum 10-6-10-7 Pa), transmission electron microscopy, high energy electron and X-Ray
diffraction, micro analysis, photometric analysis; results, novelty: the dissertation is devoted to solving the problem
of establishing general rules for liquid - crystal transitions in single- (In, Sn, Bi, Pb, Ag, Au, Cu, Fe, Co, Ni, Pt) and
double-component (Bi-Pb end Bi-Sb) metallic systems and their relation to size effect as well as surface
phenomena at the solid-liquid interface. The rule of corresponding states is shown to hold under melting and
crystallization of nanoparticles. The limiting relative supercooling under crystallization is found to be 40% of the
corresponding transition temperature. Temperature-content phase diagrams for binary films are constructed and
their evolution on the characteristic size decreasing is followed. Wetting in nanoparticle-substrate systems of
various types is studied and shown to possess size effect. It manifests itself in the dependence of wetting angle on
nanoparticle size (In/C, Sn/C, Pb/C, Si, Bi/C, Au/C) and film-substrate thickness (In/C, Sn/C, Pb/C). The results
are systematized with respect to nanoparticle surface energy of metals under study (In, Sn, Bi, Pb, Al, Au, Pt), their
size (Au, Pb) and temperature dependency; the field of implementation: solid sate physics
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