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IToyaTok erany: 01-2012

3akiHueHHs eTamy: 12-2014

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeup

Hassa opranisanii: XapkiBcpKuil HalioHaJIbHUN YHiBepcuTeT iMeHi B.H. Kapasina
Kog, €IPIIOY /IIIH: 02071205

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu
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3. BnacHuk pesyabstaTtiB HIJKP (mpoayKiiii)

Hassa opranisanii: XapkiBcpKkuil HanioHaspHUH YHiBepcuTeT iMeHi B.H. Kapasina

Koz €IPIIOY /IITH: 02071205
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4. JI>)kepesia Ta HanpsAMU (piHaHCYBaHHA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201020

Hampsim ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuunmii 06car dinaHcyBaHHA 3a 3BiTHHH eTam: 188.147 Trc. TpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

dazoBi nepeTBOPEHHS B OJHO- Ta IBOKOMIIOHEHTHUX HAHOPO3MipHHUX IJIiIBKOBUX CUCTEMax

Ha3sBa po6oTH (aHrJI)

Phase transformations in single-component and binary nanosize film systems

Pedepar (yxp)

OO6'eKT [OCTIIKEHHS: CYLiJbHI MOJIKPUCTaNiYHI IUIIBKM MeTaliB. MeTa POGOTH: MOCIiAXKEHHS PO3MIpHUX €QeKTiB,
3aKOHOMIpHOCTE! Mpo-TiKaHHS (a30BUX IEPexOofiB i YMOB YTBOPDEHHS PiBHOBaXHMX Ta MeTacTabisbHuX (a3 B OJHO- Ta
6araTomapoBuX IUIBKOBUX CHCTEMax MeTasliB. MeTonu AOCIiIKeHb: IUIBKA OJEepXKyBald MIJISIXOM BaKyyMHOI KOHJeHcalil Ta
JOCJIIPKYBaJI 32 JOMOMOIOI0 €JIeKTPOHHOI Mikpockomii. [IpoBemeHo nociimkeHHs (a3oBUX IEepeTBOpeHb Ta Audy3iiHuX
MIPOLIECIB B OJIHO- Ta 6araTrolmapoBuX ILIiBKaX MeTasiB Ha aMOpQHUX BYIJIELEBUX MifKaa-AKax. [TokazaHo, O po3naj, TOHKOI
CYLIiJIBHOI MJIIBKM Ha OKpeMi OCTPiBLi MOXKe peai3yBaTHCh 33[JOBTO 10 TEMIEPATypu IaBleHHS. BusHaueHO eHeprilo akTuBalii
noBepxHeBoi camoandysii B rtiBkax Pb, Sn ta In. BctaHoBsI€HO, 110 T1aB/IEHHS MOJTIKPUCTATIYHUX IUIIBOK BifJOYBa€ThHCS HESIKOMY
iHTepBazi TeMIeparyp, SIKUM 3POCTa€ i3 3MEHLIEHHSIM PO3MIipy KpuUCTasliTiB. OLIIHEHO CEPENHIO €HEPTil0 MIK3EPEHHUX I'DaHULb
KpUCTaJiTiB y miiBkax Pb ta Sn. BusHaueHO BeMYMHY TIE€PEOX0JIOKEHD JIETKOIIJIABKOTO KOMIIOHEHTA B 6araTomapoBUX IJIiBKaX
Cu-Bi-Cu, Cu-In-Cu, Cu-Pb-Cu Ta mokazaHo in situ, mo pi3Ki 3MiHM €JIEKTPMYHOTO OINOPY Yy HUX OJHO3HAYHO IIOB'S3aHi 3
(pazoBUMU EepexofaMu. BctaHOBIEHO, O NOAABAaHHS CBUHINIO B CYLiJIbHI MifjHI MJIiIBKM 3HAYHO 3HIKY€E TEMIEpPATypy iX posnamy
Ha OCTpiBIEBi. 3aIPONIOHOBAHO METO/, MiABULIEHHS CTa6IbBHOCTI TaKuX cucteM. OCHOBHI pe3yJIbTaTh po60TH OTPMMAHO BIIEpIIE,
iXHSl aKTyaJIbHICTb 3YMOBJIIOETHCSI SIK HEOOXiJHICTIO PO3yMiHHA (isMKM INpOLECiB y HU3BKOPO3MIDHMX CHCTEMAX, TaK i
BUKOPUCTAHHSIM HAHOAMCIEPCHUX O0'€KTIB y Cy4yaCHUX TEXHOJOTisiX. Pesynbrat HIP MOXyTh 6yTH BUKOPUCTaHi HAyKOBUMU

YCTaHOBaMH, 110 3aiMaIOThCSI MOAIOHUMU JOCTIIKEHHSIMMU.
Pedepar (aHrI)

Object of study: continuous polycrystalline metal films. Objective: To study size effects, physical laws of phase transitions and
formation conditions of equilibrium and metastable phases in single and multi-layer metal films. Research Methods: films were
produced by physical vacuum deposition and were examined by means of electron microscopy methods. The investigations of
phase transformations and diffusion processes in single and multilayer metal films on amorphous carbon substrates have been
conducted. It has been shown that the decay of thin solid film into individual islands may occurs at temperature well below the
melting point. The activation energy of surface self-diffusion for Pb, Sn and In films has been determined. It has been shown that
melting of polycrystalline metal films occurs in a certain temperature range, and this range expands with decreasing in film's
grain size. The mean energy of the grain boundaries for Pb and Sn films has been estimated. The values of supercooling upon
crystallization for easy-melted component in multilayer Cu-Bi-Cu, Cu-In-Cu and Cu-Pb-Cu films have been measured and it has
been shown by means of in situ studies that sharp variation of electrical resistance in these films is undoubtedly related with
phase transformation processes. It has been found that small amount of Pb being added to solid copper film decreases the
temperature of it decay. A new method for improving the stability of such systems has been proposed. The main results have
been obtained for the first time. Their relevance is beyond doubt due to both the need of understanding the physics of processes
in low-dimensional systems, and extensive use of such objects in modern technologies. The results of research could be used by
scientific institutions involved in similar studies.

Inpexc YIK: 538.953-405, 538.975

Kopu Temarnunux pyopuk HTI: 29.19.09



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (yKp): MeTop miiBUIIEHHS TeMIIEPaTypHOI CTabiNbHOCTI MapyBaTHX IJIiIBKOBUX CUCTEM.
Hassa npoayxkii (aurui): Method for improving of temperature stability of layered films.

OuiKyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBanHs: 73.10.1 JlocimkeHHs i po3po6KU B rajyy3si NpMPOJHUYNX HAYK

Onuc npozykuii (ykp): CyTb MeTO/y TI0JIsIra€ Y HAHECEHHI TOHKOTO Cyp(aKTaHTHOTO 1apy JOJATKOBOIO KOMITIOHEHTY, SIKMI
MOCHJIIOE B3aEMOZIIO MAPYBaTHX IJIIBKOBUX CUCTEM 3 MiJKJIAIKOIO i 3a6e31edye CYLibHICTh TAKMX CUCTEM 32 BUIIUX TEMIIEPaTyp.

METO/IMKa anpoboBaHa Ha IIapyBaTUX IUIiBKOBUX cuctemax Cu-Pb-Cu 3 mogatkoBum mapom Mo.
ConianbHO-eKOHOMiIYHa cipsimoBaHicTh HTII:

Cragis 3aBepmenocti HTII: 3git o HIJKP

Bruposagskenns HTII: BnposagkeHo

Crpoxu BrnpoBagykeHHs: 2012-2014 pp.

Bupo6HuK npoayKuii: XapKiBCbKUil HaljjoHanbHUI yHiBepcuTeT iMmeHi B.H. Kapasina
Cro>kuBayi mpoAyKuii: Mikpo Ta HaHOEJIeKTPOHUKA.

IlepcnexkTuBHi puHKu: Ykpaina, EC, CIIA.

IpaBa iHTeJIEKTya/IbHOI BJIACHOCTI: 32 J0OTOBOpaMU

®opmu Ta ymoBH nepepaui npozykuii: CriisibHi HIJIKP
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