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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.49.05

Tema guceprauii:

1. BB HU3BKOTEMIIEPATYPHOTO Bifnany Ha nudysiiiHi 3MiHU CTPYKTypY HAHOPO3MIPHUX IIJIIBKOBUX CUCTEM
Au/M, Ag/M, Pt/M (M - nepexigHuil MmeTan)

2. Effect of low-temperature annealing on diffusion changes in the structure of Au/M, Ag/M, Pt/M (M - transition

metal) nanoscale films

Pedepar:

1. InceprauiiiHy po60Ty IPUCBSIYEHO EKCIIEPUMEHTAIbBHOMY Ta TEOPETUYHOMY JOCJIiIPKEHHIO BILJIUBY
HusbKoTemneparypHoro (0,3Tm - 0,5Tn) TepMmiyHOro 06po6IeHHs Ha [IPOLECU MacOIIEPEHECEHHS Ta
CTPYKTYpPHO-(a30Bi IepeTBOPEHHS Y HAHOPO3MipHUX ILTiBKOBUX cucTemMax Au/Cu, Au/Ni, Ag/Ti, Pt/Fe.
PesysbTary, siKi MalOTh HAYKOBY HOBU3HY, CTOCYIOTLCSI 3aKOHOMIPHOCTEN NPOLECIB YIIOPSAIKYBaHHS Ta "XOJIOLHO]
roMoreHisanii" xiMiuHOTO CcKjaAly, BIZIMBY BOJIHE-, aprOH- Ta KUCHeBMIicHOi (BakyyM 10-3 - 10-6 I1a) atmocdep
Bifnany Ha OpMyBaHHS CTPYKTYPH Ta pa30BOro CKiazy, (PpeHOMEHOJIOTIYHOTO ONUCY KiHETUKU
HU3bKOTEMIIEPATYPHOIO MACOIIEPEHECEHHS Y IBOIIAPOBUX HAHOPO3MiIPHUX KOMIIO3ULISX. 111 BOCTiIKEHNX

crcTeM "0J1IaropoiHUI MeTas /TiepeXifHuil MeTas" po3BUHYTO 6aratoctafiiiny Mmoaesb nudysii, sK CyKyIHiCTb



IIPOLIECIiB MACONIEpPEHECEHHS] PyXOMUMHU 6iMOIaIbBHUMU IPAHULISIMU 3€PEH Ta YIOPsAKYBaHHS. Ha nmpuknani
mogesnbHOI cucteMu Pt /56Fe /57Fe mpoBeneHe MOPiBHSIHHS eHepriil akTuBallii camo- Ta retepoaudysii y
HAaHOPO3MIpHUX CUCTeMaX, BU3HAUEHO YMOBHU I1I€pPeX0Ay Bif, CTaii 3epHOrpaHuyHOi Judysii 1o cTaaii 06'eMHOI
or@ysii. Po3po6seHo NpakTUYHI peKOMeHallii o0 MiBULIEHHS TEPMIYHOI CTabiIbBHOCTI POOOUYMX IIIIBKOBUX

€JIEMEHTIB y CY4aCHUX TE€XHOJIOTiSIX MiKPOIIpUIa100y yBaHHSI.

2. The thesis is devoted to experimental and theoretical study of low-temperature (0,3Tm - 0,5Tm) treatment
influence on processes of mass transfer and phase transitions in Au/Cu, Au/Ni, Ag/Ti, Pt/Fe nanoscale film
systems. The results, containing scientific novelty, relate to the laws of ordering processes and "cold
homogenization" of chemical composition; the influence of hydrogen, argon and oxygen containing annealing
atmospheres on the structure and phase formation; phenomenological description of the low-temperature mass
transfer kinetics in bilayer nanoscale compositions. For the investigated "noble metal /transition metal" systems
the multistage model of the diffusion was developed as a set of moving bimodal grain boundaries and ordering
processes. Using Pt /56Fe /57Fe model system, the values of self- and heterodiffusion activation energies for
nanoscale systems were compared and defined the conditions of the transition from grain boundary to bulk
diffusion. Developed practical recommendations improving the thermal stability of working film-elements in

modern technologies of microelectronics.
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