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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 47.39.33

Tema gucepranii:
1. Po3po6ka Ta gocuinxeHHs: Nb-Al TOHKOIIIBKOBOI TEXHOJIOTI [1J151 CEHCOPHUX 3aCTOCYBaHb

2. Development and investigation of Nb-Al thin-film technology for sensor purposes

Pedepar:

1. ¥V nuceprauiiiniit poboTi IpoBefeHi LOCiI)KeHHSI OTPUMYBAHUX 32 JOTIOMOIOI0 Pi3HUX METOZIB PO3NUJIEHHS
TOHKUX IUUIIBOK Ta CTPYKTYP. 3alPOIIOHOBAHO Ta BIIPOBAIKEHO y TEXHOJIOTII0 CTBOPEHHS HAIPOBiHUKOBUX
TYHEJIbHUX [IEPEXOMiB METOJ, OKUCJIEHHS TYHEJILHOTO 6ap'epy Yy IJ1a3Mi MarHeTPOHY IIOCTIHOTO CTPyMy. 3a
IOTIOMOTOI0 MeTONy IIPodisliB aHOAYBaHHS i3 3aCTOCYBaHHSM 3aIIPOIIOHOBAHOI MAaTEMATUYHOI MOJIEJIi ITePexiTHOTr0
1apy Ta po3pobJieHoro Ha ii 6a3i mporpamMHoOro 3adesneyeHHs Blieplie /i JBOIAapOBOi TOHKOILIIBKOBOI CTPYKTYpU
IIPOBEJEHO KiJIbKiCHY OLiHKY TOBIIMHHU [IEPEXiIHOTO 1apy, sSIK NapaMeTpa, L0 BIIJIMBAE HA SIKiCThb
HaJ[IPOBiTHUKOBUX TyHEJILHUX NepexoAiB. MeTon npodisiB aHOgyBaHHS BIIEPILIE 3aCTOCOBAHO 111 [T00YIOBU
TPUBUMIPHOI 3aJIEXKHOCT] PO3NO/iNy TOBLUIMH KOXXHO] 3 IJIiBOK I10 IJIOII MiAKIAIVMHKY i 3aBISKY 1JbOMY BU3HAUYEHO
[IEPEKPUTTS PO3MOLLNIB TOBLIUH, IO JO3BOJISIE OKPECUTY AUISIHKY 3 OJHOPIIHOIO TOBIIMHOIO IJIIBOK Ta BPAXyBaTU
1ie IIPM IPOEKTyBaHHi (oTomAabI0HIB. I3 3acTOoCcyBaHHSIM po3po6bsieHoi TexHoorii, BUurotosneHi CKBIIl geTekropu
17151 po3po6sItoBaHuX B IHCTUTYTI KibepHeTk HAH Ykpainu marHiTomeTpiB Ta MPOTOTUNU AETEKTOPHUX €JIEMEHTIB

L7151 peecTpaliii BUIPOMIHIOBaHHSI ONITUYHOrO fiarna3ony aJs CrenianbHoI acTpodisndHoi o6cepBatopii PAH.



P0o3p061€HO TEXHOJIOTiI0 CTBOPEHHS XBUJIEBOJHUX CEHCOPIB HAa METaJIeBill MigKJIaAli Ha OCHOBI IIiBOK Al-Nb205,
10 6a3y€eThCsl Ha KOHTPOJIbOBAHOMY OKUCJEHHI I1iBOoK Nb cTpykTypu Al-Nb 3a nonnomoroio metozny npodinis
aHopnyBaHHS. OTpUMyBaHi CEHCOPHI MigKJIaAUHKY 3aBASIKYA OKCHUY Hi006i10 XiMiYHO iHEPTHI Ta MeXaHiYHO CTilKi i

MepCIEeKTUBHI [AJ1s1 iX BAKOPUCTAHHS Y TECTOBUX €KCIIPEC CUCTEMAX 1711 6i0XiMIUHMX AOCIiI>KEeHHb.

2. This thesis were investigated obtained using different methods of sputtering thin films and structures. Proposed
and implemented in the technology of superconducting tunnel junctions the method of tunneling barrier oxidation
in the plasma of a DC magnetron. Using method of anodization profiles and proposed mathematical model of the
transition layer for two-layer thin film structures the quantitative evaluationof the transition layer thickness as a
parameter that affects the quality of superconducting tunnel junctions was carried out. The method of anodization
profiles was first applied to construct three-dimensional distribution of thickness depending on each of the films
in the area of the substrate and thus defined by the overlap of distributions of thicknesses, which allows to outline
the area with a uniform thickness of the films and take it into account when designing photomasks. With the use of
the technology were made SQUID detectors for developed at the Institute for Cybernetics magnetometer/ And
prototype of detector elements for the registration of radiation in the optical range for the Special Astrophysical
Observatory Russian academy of sciences. A technology for the creation of waveguide sensors on a metal substrate
on AI-Nb205 films, based on the controlled oxidation of Nb films Al-Nb structures by the method of anodizing
profiles was proposed. The resulting sensor substrate due to niobium oxide is chemically inert, mechanically stable
and promising for use in rapid test systems for biochemical research.
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