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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 29.19.15

Tema gucepranii:

1. TInaBneHHs — KpucTasizauis Ta nudysiliHa aKTUBHICTb B IIAPyBaTUX IJIIBKOBUX cucTtemax Al/M /Al ra Ge/M/Ge
(M = In, Sn, Bi, Pb)

2. Melting - crystallization and diffusion activity in Al/M /Al and Ge /M /Ge (M = In, Sn, Bi, Pb) layered film systems

Pedepar:

1. O6'exT mocnimkeHs: gBouaposi wiisku Al/M, Ge/M (M = In, Sn, Pb, Bi) npu ToBmuHax mwapis ~ 100 um. lllapysari
niiBkoBi cuctemu Al /M /Al i Ge /M /Ge 3 pi3HOIO TOBIMHOIO MJ1iBKU JIETKOILJIaBKOro KomrnoHeHTa M (10-100 HMm) i
TOBIIMHOIO ILTBOK Al i Ge ~ 100 HM. Bararomaposi miiBkoBi cuctemy Au—-Cu 3 TOBIIMHOIO mapiB Au Ta Cu Bif ~ 2 HM
KO>KHHU MIPU 3arajibHil TOBLIMHI IJ1iIBKOBOi cucteMu 10 200 HM. MeTa: BCTAHOBUTHU 3aKOHOMIPHOCTI pO3MipHOi
3MiHM TemniepaTyp ¢a3oBUX IE€PEXOLiB [1JIaBJI€HHS — KpUcTasizanis i 1udysiiiHoi akTHBHOCTI B IapyBaTUX
niBkoBuX cucrtemax Al/M/Ali Ge/M/Ge (M = In, Sn, Pb, Bi), KOMIIOHEHTH SIKUX MAIOTh (DA30BY Aiarpamy
€BTEKTUYHOIO TUILY IIPY MPAKTUYHO [TOBHINl HEPO3YMHHOCTI KOMIIOHEHTIB Y TBEPAOMY CTaHi. MeTtonu:
JudepeHuiliHa METOMKA BUSHAYEHHS TEMIIEPATYP IIJIaBJIEHHS B IIaPYBaTUX I1J1iBKOBUX CUCTEMAX, €JIEKTPOHHA
MIKpOCKOIIisl, OXe-CIeKTPOCKoIis, AudpakLiliHi MeToau. Pe3ynbTaTty, HOBU3HA: BCTaHOBIIEHO, IO TEMIIEPATypa
n1aBJeHHs By In, Sn, Bi, Pb, mo 3Haxonnutbcs Mixk TOBCTUMU 1TiBKamu 6ibi Al yn Ge, 3BHUKYEThCS 3i

3MEHIIEHHsM ii TOBIMHY. Lle 3HIKeHHS TeMIlepaTypy IJIaBJIeHHS MTOSICHEHO eBoJIolielo $a3oBoi Aiarpamu



KOMIIOHEHTIB 3 ypaxyBaHHSIM POJIi MiXk(a3HOi TOBepXHEBOi eHEPTii, KOJIX OJVH i3 KOMIIOHEHTIB 3HaXOIUThCS B
HaHoOZMCIIepCHOMY cTaHi. [TokazaHa e(peKTUBHICTb BUKOPUCTAHHS IIAPYBAaTUX IIJIIBKOBUX CUCTEM Ha ITPUKJIAT]
cucremu Al /Bi/Al 1151 BUBHaUY€HHS FPaHUYHUX [1€PEOX0JI0OKEHD IPU KpUCTali3alii pizkoi ¢pasu Ha OCHOBI
JIETKOIIJIaBKOTO KOMIIOHEHTA, Ta CTabi/IbHICTb BEJIMUMHY II€PEOX0JIOKEHHS! B 1Iill cucTeMi Ipu 6araTopasoBUx
LMKJIAX HarpiBaHHSA — OXOJIOIKeHHs. [IoKa3aHo, 10 B HAHOIKCIIEPCHUX IAapyBaTUX ILIiBKOBUX cucTeMmax Cu-Au,
OTPMMAaHUX LIJIIXOM IIOCJIiOBHOI KOHEHCAllii, He3aJIe>KHO Bif, IOPSAKY KOHMIEHCALlli KOMIIOHEHTIB [IPY TaKUX
MaJIMxX po3Mipax YaCTMHOK, KOJIM OCHOBHA YacTKa PeYOBMHU IIiBKY NIPUIAJIa€ HAa TOBEPXHEBI i IpUIoBEpxHi aToMH,
y>Ke Mpy KiMHATHIN Temneparypi NigKIagKy Big6yBaeTbcst GOPMYBAaHHS CILIABY, IO CBiIYUTb [IPO 3HAYHE
30inbuIeHHS nudy3ifiHOI aKTUBHOCTI B Takill cucTtemi. ['any3p BUKOPUCTaHHS: ¢i3rKa TBEpOro Tija.

2.Al/M, Ge/M (M = In, Sn, Pb, Bi) films with thickness of 100 nm each. Al/M /Al i Ge/M/Ge layered film systems
with different thickness of M component (10-100 nm) and thickness of Al or Ge film about 100nm. Au-Cu 100 layer
film system with each component thickness of 2 nm. Aim: establish the rules of the size dependence of the
melting-crystallization phase transition and diffusion activity in Al/M /Al and Ge /M /Ge (M = In, Sn, Pb, Bi) layered
film systems with component that form the phase diagram of simple eutectic type with complete insolubility of
components in solid state. The methods of the investigations: Differential method of melting temperature
measurements in layered film systems, electron microscopy, Auger-spectroscopy, diffraction techniques. Results,
novelty: The decrease of the melting point of easy-melted component film (In, Sn, Bi, Pb) between thick Al or Ge
film with the decrease of its thickness has been shown. The observed lowering of the melting temperature in our
layered film systems has been described on the basis of a thermodynamic approach. This description takes into
account the in-creased role of the interface energy under crystal-melt phase transition and evolution of the binary
phase diagram of fusibility with film thickness decreasing. The efficiency of layered film system employment for
determination of ultimate supercooling upon crystallization values has been shown by the example of Al /Bi /Al film
system. The stability of the obtained values of supercooling during crystallization under multiple heating-cooling
cycles has also been demonstrated. It is shown that in Au-Cu nanosize film system obtained via consequent
condensation (regardless of layers condensation sequence) the formation of an alloy occurs even at room
temperature. This takes place with the particles of such small size when the main fraction of the film material is
associated with surface and near-surface atoms. This result indicates the dominant role of diffusion activity in
studied system. Field of implementation:solid sate physics.
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