O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0416U005444
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 26-10-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. llaTepHik AHTOH BonogyumupoBuy

2. Shaternik Anton

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 20-10-2016

CreniaJbHICTh 32 OCBITOO: 7.04020402

Micue po6oTH 34,00yBayva: IncTuTyT HanTBEPAUX Martepiais im. B.M. Bakynsa HAH Ykpainu

Kopg 3a €IPIIOY: 05417377

Micue3HaxoaKeHH: 04074, m. KuiB, ByJI. ABTO3aBOJCbKQ, 2

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYEHOI pazu): [1.26.230.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT HaATBEPAUX MaTepiasis im. B.M. Bakyna HAH
Ykpainu

Kopg, 3a € IPIIOY: 05417377

MicuesnaxomerHﬂ: 04074, M. KuiB, ByJl. ABTO3aBOJICbKa, 2

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 81.09

Tema gucepranii:
1. 3akoHOMipHOCTi (POPMYBaHHSI MarHETPOHHUM METO/IOM HAJIPOBITHUX IJIIBOK JUOOPUYy MArHilo Ta

GaraTouapoBUxX CTPYKTYP Ha iX OCHOBI 117151 €JIEKTPOHHUX [IPUCTPOIB

2. Regularities of formation by magnetron method of magnesium diboride superconducting films and multilayer
structures for electronic devices.

Pedepar:

1. luceprauisa nprucBA4YeHa BUPILIEHHIO aKTyaJbHUX HAYKOBO-TEXHIYHUX 337,24 - BCTAHOBJIEHHIO 3aKOHOMIPDHOCTEN
dhopMyBaHHS HAJIIPOBITHUX IIJIIBOK Ta 6araTomapoByX CTPYKTYP AJIsl IK03ePCOHIBChKUX MTepeXo/liB Ha OCHOBI
IMOOpYIYy MarHilo MarHETPOHHUM METOZIOM. Briepiie BCTaHOBIIEHO, 10 TEMIIEpPATypa IEPEXOAY 10 HAAIIPOBiGHOrO
crany, Tc, naiBKu AU60pUAY MarHilo, 0Ca>kKeHoi HUM MeToAoM Ha mnomuny (0001) xononHoi cangiposoi
MigKIagKy, 3pocTae Ao 36 K npu nifgBuIneHHi TeMepaTypy HaCTYIIHOrO Bifnany no 620-630 C Ta yacy Bignany no
5 XB., IO [TOSICHIOETHCSI TIOKPALIEHHSM 3B'S13aHOCTI MiXK 3€pHaMU HalIIpoBinHOi ¢pasu. PopmyBaHHS B CTPYKTYpi
IMO0pW], MarHieBUX IJIiIBOK TOBIIMHOW 140 HM BUCOKOI I'yCTMHM PiBHOMIPHO PO3INOJiJIE€HUX, CYMIPHUX 3 JOBKMHOIO
KOT€pPEHTHOCTi, HAHOO0J1acTel, 36ara4yeHNX Ha KUCEHb (10 16 aT.%), 103BOJISIE O€PKATU BUCOKY TYCTUHY

KPUTUYHOTO CTPYMY, sIKa € Ha 20 % BUILOIO ITOPiBHSHO 3 KPAIlMU CBITOBUMU aHajlOraMy, OTPUMaHUMU [IUM



MeTonoMm. Ha 6asi miBok chopmoBaHi baratomaposi CTpyKTypu (nepexonu JIxxoszedcona) tTuny MgB2-Si(W)-MoRe,
B SIKUX JOCSITHYTI peKOpIHi 3HaueHHs xapakrtepuctuyHoi Harpyru ICRN = 30-38 MB 3aBnsku popmyBaHHIO 6ap'epy
3 HaliBIIPOBiAHOTO KPEMHIIO 3 METaJIEBUMU KJlacTepaMU BOJIb(paMy B HbOMY (KOHLeHTpaLiss W ~ 9 aT. %) i
peasi3oBaHUX PE30HAHCHO-TIEPKOJISILIIMHOIO TPAHCIIOPTY 3apsAy Kpi3b 6ap'ep Ta aHAPiiBCbKUX BifjOMBaHb HOCIIB
3aps/ly Ha HaJIIPOBiJHUX MOBEPXHX nepexony Jxo3edcoHa. BupileHHs 1ux 3a7a4 J03BOJIMIIO OJ€P>KaTHU IIiBKU
IMO60pYIYy MarHilo, IepCleKTUBHI AJ1s1 OPMYBAHHS Ha iX OCHOBI HAAIIPOBITHUX CMYTrOBUX Npolyckauux HBY
({inbTpiB, BUKOPUCTAHHS SIKUX JO3BOJIUTD 301/ILIIUTHY KiJIbKICTh pOOOYMX KaHaJIiB MOOIJIBHOTO 3B'S3KY Y
(piKCOBaHOMY [1ialla30Hi 4aCTOT, Ta JO3BOJIMIIO CHOpMyBaTU Nepexonu [bkosedcona i3 NigBUIIEHUM 3HAYE€HHSIM
ICRN, nepcriekTuBHi 111 BUTOTOBEHHs Ha ix ocHoBi HKBI/IiB (SQUID) i3 migBuiieHuM KoedillieHToM

[IEPETBOPEHHS HAIIpyTra - MarHiTHUM MOTIK.

2. The thesis is devoted to the solution of actual scientific and technical tasks connected with the establishment of
regularities of magnesium-diboride-based superconducting films and multilayer structures for Josephson
junctions formation using magnetron method. It has been determined for the first time that superconducting
transition temperature, TC, of the films deposited on the cold (0001) plane of sapphire substrates increasing up to
36 K with the increase of annealing temperature up to 630 C and annealing duration up to 5 minutes due to
improving in connectivity between grains of superconducting phase. The high critical current density, jc, can be
obtained in the thin 140 nm films due to the formation of high density of homogeneously distributed nanoareas
with enriched oxygen concentration (up to 16 at. %) which are commensurable with the coherence length (jc is
20% higher than for the known analogs). Based on the MgB2 films the multilayered structures (Josephson
junctions) of MgB2-Si(W)-MoRe type with record values of characteristic voltage ICRN = 30-38 mV have been
formed. This is attained due to formation of the barrier from the semiconducting silicon with metallic clusters of
tungsten (concentration of W ~ 9 at. %) and due to realization of resonance-percolation charge transport via
barrier and Andreev reflections at the superconducting surfaces of the Josephson junction. The obtained
magnesium diboride films are promising for manufacturing on their base the superconducting band pass filters
which give a possibility to increase the number of channels of mobile telephony in the limited frequency band. The
formed Josephson junctions are perspective to form on their bases the superconducting devices, including
SQUIDs, with the increased coefficient of the voltage-magnetic flux transformation.
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