BIAI'YK O®ILUIAHOIO ONOHEHTA

Ha uceprauifiny podory Jlern Oaekeanapa Onexcanaposnya
«Hecrauionapui npoueen B IIPOCTOPOBO-HEOANOPIANNX HAANPOBIANNX
CTPYRTYPAX B HAIBHCOKOYACTOTHOMY CACKTPOMATHITHOMY 10.1i%»
Monany Ha 3106y TTs HayKkoBOrO CTYNEHS JlokTopa (hinocodii
3a crieuianbrictio 104 «Disnka ta acrpoHomis»

(ranmysw sHanes 10 «lpupoannyi waykuy)

ARTYAILIICTL TeMI ancepraniiinoi podorn

Huceprauiiina podora Jlern 0.0. MPUCBIYEHA BUPILLEHIIIO HAYKOBOT 3aavi —
3SICYBAHHIO  BIUIMBY  HABHCOKOYACTOTHONO CJCKTPOMATHITHOrO  [OAs  Ha
XAPAKTEPHCTHKH  NPOCTOPOBO-HEOAHOPIAHUX  HAANPOBIAHUX  cTpykTYp. Jlenan
Olsibiie pHCTpoiB cydacHoi eaekrponiki OasyeTses Ha HAANPOBIIMUX eleMeHTax
(KBAHTOBI  KOMITIOTEPH, MarniTomerpH, OAHO(OTOHIT  AeTexTOpH), | 0CcOBANBO
LWIKaBOIO ANs MOCAiKenHs € npobuemMa ix Hoseniikn & MPHCYTHOCTI 30BHILLHIX
CIIEKTPOMATHITHIX NMOJIIB. 3HaHHS PO B3aEMOAII0 HAUTPOBIAHNKIB 13 30BHILLHIMH
MOJIAMH JIO3BOJIC OITUMIsYBaTH TX pooTy, poswinpiosati (pyHRWIOHANLHICTL Ta
TMOKPALLY BATH CHEPrOCERTHBHICTL CYHACHOT eNeKTPOHiKH.

Hunceprauiiina pobora O.0. Jleru npucsauena susuenio PE3IUCTUBHUX CTanin
B TOHKOMIIBKOBUX  CTPYKTYpax, (JopmMyBatiiio MIKPOXBHIILOBOIO  BiArYKYy B
pesonaropax i amini napamerpis BY HKBI/lis 1ix snansom BHCOKOHACTOTHOI'O
noss. Takum dnHOM, Tema Jiceprauiitnoi poboTi ¢ Oe3CYMHIBHO aKTYMILHOIO HK
WIS (hyHIaMEHTANBLHOT (M3HKH HAANPOBIAKOCTI, TaK | B MPHKIAIHOMY acnexTi.

AKTYILHICTL TEMH TAKOK NIATBEPAKYCTLCS THM, 110 luceprauiiina podora
Jarn 0.0, sukonysanacs y sijuini HAANPOBIUMX | ME30CKOMIMHUX  CTPYKTYP
Pi3HKO=TEXHIMHOrO THCTHTYTY HU3LKNX Temieparyp im. B.l. Bepkiva HAH Yipainn
BULTOBIANO J10 GIOIGKETHIX NPOIPAM HAYKOBO-A0CALHHLLKIX pooiT «Hamposiaui i
ME30CKOMIMHI MIKPOCTPYKTYPH Ta npHian CYHACHOT KBAHTOBOI €ICKTPOHIKH Ha VX
OCHOBI» (HOMep aepikpeceTpaltii 01170002291) r1a «Keanrosi HAHO-PO3MIPHI
HAANPOBIAHT  CHCTEMU:  Teopis. ekcnepument, NpakTHyna  peanisaiisy  (Homep
Aepapeccrpanii 0122U001503). Yacruua poBori Oysia BUKOHaNa 3a MiATPUMEKN
rpanty Volkswagen Foundation s pamiax poekty «Daszouyrnise 300paxents

MOLHpen1s !\‘Iil\'[)OXBI'UIbOBOFO curualy B HEI}alOBiIlIlIIX ww'rama'rcpiamlx»,
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peccrpauiiiniii nomep Az97768 ra rpaury Magnetism for Ukraine 2023 g pamKax
npoekty «Development of Magnetic Coupling Readout Based on a Flux Qubit with
RF SQUID for Nonlinear Quantum Magnonics, peecTpaltiiiumii Homep 9918,

Obrpynrosanicrs i gocrosipuicrs naykosux pesyabTaTiB, HaBejeHux y
aucepranil,  3abesneuyerbes  KOPEKTHICTIO  MOCTAHOBKM — MeTH  Ta 3aB/aH Hsl
AOCHIUKEHHS,  BUCOKHM  PIBHEM  eKCHEPUMENTANbHOT  TexHiKM  Ta N100poIo
BIATBOPIOBAHICTIO pesysbraris. Pesynbrary poborn onyGuikosani y peuenzoBannx
(paxoBuX BHAQHHSX 33 TEMOIO JmMcepTallii, Otrpusmani pesysbrarit 00roBopioBasich
Ha BITYH3HAHUX T MIKHAPOAHNX  HAYKOBHX Konepenuinx. Yei  pesvasrary
YIFOLUKYIOTLCH Miz COBOIO T 3 BIANOBIAHIME AiTEpaTypHiMi TCOPETHUHUMI Ta
CRCOCPUMEHTANLHUMH JAHHMIN THIUNX aBTOPIB.

Haykosa nosusna orpumanux pesyasraris

B xoui Bukonanus jocsimkenns  asropom Oyn0 OTpHMAHO Psiit HOBHX
HAYKOBUX pe3y/ILTaTiB, a came:

T BREPIe 34 I0NOMOT0I0 METOAY HH3bKOTEMNEPaTypHOT JlazepHoi ckaiyouol
mikpockonii (HTJICM) nposeseno sisyanizauiio [epexoiy HHPOKOT HALNPOBIAHOT
HBKH 3 PESHCTHBHOTO CTany B HOPMAIBHUI i OAHOYACHOIO AICI0 NOCTIiONo Ta
HBY  crpymis. 3okpema, 3a gonomoroio HTJICM BI3yalli30BaHO  CTPYKTYpY
PE3MCTHBIOIO CTANY 3 HEEKBUIMCTAHTHHUMH JHiHIsSIMH npoxossysans (pazu (JIND) y
JABOBHMIPHOMY HAATIPOBIAHHKY 3 PO3TIKAHHSM TPAHCHOPTHOrO CTPYMY:

- 6nepue IpOAEMONCTPoBano (hasouyrausuii pexum HTIICM, 3a gonomoroio
AKOTO  OyJ0  [poBeAHO  0CHiaKelHs PO3MOALLY  HAANPOBIAHUX  CTPYMiB y
CHIPWILHOMY — pe3oHaTopi  uis  Apyrof | IPETHOT  MOAM  CTOSMMX  XBHIbL, Y
HE(a3ouy TAHBOMY PeKHMI OYI0 BHABICHO MOCHICHHS AHI3OTPOIIT HAANPOBiAHKX
HBY crpymin i 3Giabiennsy ingexcy PE30HANCHOT MOAH, a TaKkok, nepexij
PE3OHATOPA MIZK PEIRUMAMY 30CEPEIDKEHUX Td POINOAIICHHX napamerpis;

- enepute Nokasano, wo jonarkose HBY nose rpancdopmye xapakrepuerinkn
BY HKBIly, nepesomsiun iioro 3 FICTEPEIUCHOrO pesknmy pobot B (popmaiibHO
Oesricrepesncnnii, uo 103B0A4C OTPHMATH KOe(ILIEHT nepeTBopeHHs, BHILHIT 3a

TO, 10 OYB XapakTepHHil U1 FCTepesHeioro PesKmy.




Haywkosa i npakruuua uinmicrs orpumanux pesyapraris

ABTOPOM GyJln OTPHMaHi HOBI HAYKOBI Pe3yALTATH, WO POILIMPIOIOT HASBHI
YABICHHA PO 0COBAMBOCTI YTBOPEHHS HECTALIOHAPHUX CTAHIB Y 1POCTOPOBO-
HCOLHOPULIMX  HAMNPOBIAHKUX CTpykTypax y HBY noni. Orpumani  pesynprati
CTBOPIOIOTL OCHOBY /IS HOBOT KOHUETLIT AocHikents (asoBUX XapaKTepHCTHK
HTJICM-Biaryky — JBOBHUMIpHHX — HAANPOBIAHHX metamarepianis,  PesynbraTi
JOCIIUKEHHS.  TOHKOTUIBKOBIX — HAUIPOBIAHMKIB  HALAIOTL HOBI  3HAHHS 1po
OCODIIMBOCTI  Mepexojly JI0 HOPMAILHOrO crany, a wmerod HTJICM  nossonse
ACTANILHO - BI3yallizyBatTh  eii  npouee Yy HaAnpoBiAHHX crpysTypax. Buepuie
loKasano, o 3a aonomoroto HBY nons moskia 3aiicHoBaTH KepyBaling 3HaUCHIAM
KpHTHYHOTO  cTpymy  JIKO3e(COHIBCBKOrO KOHTAKTY, IO A03BOASC NOKPALLHTH
eexrusHicts poSorn BU HKBIy.

[osnora Buknanenns y naykosux nyGiaikauisx s memon aneepranii

3a pesyabraramu 1ocnizkenh onyGiiKoBaHo 8 HAYKOBHX (palth, Y TOMY umceni:
3 crarti y nposiuux (paxoBux BUAAHHAX BKIIOYCHHX 10 HAYKOMETPHUHNX Oas3
Scopus ta Web of Science. 5 te3 nonosineii onyGaikosano s 30IpHIKAX npaitb
MIZKHAPOAHUX | BITUH3HSHNX KOHdepeniil.

CpruTypu,ouhn«IMunu,CTuuurulo¢opmueuuﬂuuccnnuﬁf

Hnceprauis Jlern O.0. cknagacrbes 3 anoTauil ykpaiHebKoIo Ta aHIiichKOIO
MOBAMI, BETYIY, HOTHPLOX PO3ALNIB, 3araibHUX BHCHOBKIB, NEPENiKy BUKOPHCTAHNX
Jokepelt (205 naiimenyBanb), 4 TaKoK 10AaTKIB 31 CHHCKOM NPallb, (110 onyonikoBaHo
3TEMOI0 AncepTauii, Ta sioMocTi npo anpobaniio pesyanraris anceprauii. PoGora
BUKIaaeHa na 143 cropinkax ta MictiTs 37 pucynkis.

Y Beryni aBropom 00rpyHTOBAHO AKTYANLHICTL obpanol remu aucepranii, i
3B'A30K 3 TEMATHUHUM 11aioM PI3HKO-TeXHIUHOrO-THCTHTYT HI3LKIX TemiepaTyp
imeni B.1. Bipkina HAH Yipainn; cdopmyibosani mera 1a sapaatis JocHEKe s,
Hasgani 00’ CKT, HPEAMET Ta MCTOMN JOCHIKEHHS. HOro HOYKOBA 110BM3HA Ta
HPAKTHYIE LUIHHICTL, HaBedeni ocoGueTiii BHecok 3106yBava, jan] npo nyoaikauii
Ta anpodauio pesynbrartis ancepraniiinoi poGoTH, a Takowx, CTPYKTYpa Ta obesr

JIeepranir.
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Yo nepwomy posuini npoananizosano aiteparypui aani 100 (izHdHHX
BAACTHBOCTEH focniikyBannx 00’ ektis. Qs BKIOUAE TCOPETHUHI OCHOBH, WO
ONHCYIOTL  TOBEAIHKY TOHKOMIIBKOBUX CTPYKTYP Yy HAAUPOBIAHOMY cTami Ta
npouecH, sKi BIADYBAIOTLEA NI Mac iX 1epexojty 10 HOpMaibHOTO cTany. OKpemo
PO3ITIAHYTO  CUCKTPOMAIHITHI  MeTAMATEpiain,  30KpeMa  BAACTHBOCTI  IXHiX
CTPYKTYPHHUX €JIRMEHTIB — MeTaaToMin. 3Hauny ysary npuiileno metamarepiaiam
Hal OCHOBI TOHKOTIIIBKOBUX CIIPWILIMX HAANPOBIANKUX pesonartopis Ta BY HKBI/Iis.
Okpemy ysary npuineno meroxy HTJICM, 3 onucom iznannx Ipouecis, Lo
JEKATL B OCHOBI ULOIO METOAY, Ta QHANI3OM PekUMIB poBoTH Mikpockona, sKi
AO3BOISIOTE JIOCIIAKYBATH Pisii XapakTepuCTHRY HALIPOBIAHUKIB.

Apyriii posjiii npHCBAUCHO OCALLKEHHIO PE3UCTHBHNX CTAHIB TOHKHX
HAANPOBIAHKX  IIMPOKKX  MAIBOK  MiJ  BIANBOM  OjHOMacHol Al nocrifiHoro
Tpancnoprioro crpymy ta HBY-crumymotouoro crpymy. 3a jonomoroio mertony
HTJICM Bysio sisyanizosano nepexig umx crpysryp 3 HAANPOBIAHOIO CTaHy J10
HOPMAILHOrO vepes pesucTHBHUR cran i3 yrsopennsm JITID. [Mokazano, wo JITb
Tpancopmytorses Yy HIJL BHachiaiok MoHOTOHHOrO 3MEHIICHHS HUTHILIKOBOIO
crpymy B sapi JIND. Takow nposeaeno  sisyanizauiio  opmysanus JIID y
ABOBUMIPHIH CTPYKTYPI 31 3MiHH0I0 ryeTHHOI0 cTpyMy (MicTok Jlacma).

Y rpervomy posfini npojemonicrposano (pazouyrnusuii meron HTJICM rta
NOCHIUKENO  XAPAKTEPUCTHKN  HAANPOBLHUX  cripalibHux pesonartopis. Y
nedazouyrisomy pescimi HTJICM Gyno orpimano PO3MOMLT CTOSNMHUX XBHAL JUIst
BULMX MOJL Konusanb HBY crpymis. Beranosaeno, wo npu uusnbkux  Mosax
pesoHaTop 30epirae BAACTHBOCTI 30CCPEDKEHONO eNeMeHTa, TO/Ml 4K HA BUCOKHX
MOMAX TIEPEXOANTL 110 PeUMY  pO3ioAiiennx napamerpis. Y dasouyransomy
pekinmi Oysno aociikeno npoctoposnii posnogin HBY crpymis s apyror Ta
TPETLOT MOJL CTOSYNX XBIIIL Y CIIPAILHOMY PE3OHATOPI,

Hersepruii  posuin  npHEBSUYEHO  BHBYEHHIO prinsy  HBY  nons  na
xapakrepuernkn  BH O HKBIy.  Posrusinyro  reopernuny  monein  MoBedinkH
Oesricrepesuctoro pewnmy podorn BU HKBIly 8 HBY noni 1a waseneno

pesyaLTaTi excnepumenty 3 gocnijpkennam siuusy HBY nons na BU HKBIJ y
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ricTepesncHoMy  peskitmi podorn. 3a aonomoroio CKCHCPHUMENHTY  BHSABICHO, 1110
Aodarkose HBY nome rpancdopmye Xapakrepuernkn BH HKBI/y, nepesomsun
HOro 3 ricrepesucuoro pexnmy  pobotn B Gesricrepesuciiuii, (pH  ULOMY
CHOCTEPIracTLes 361N bLIeH H KoeitienTy nepersopenits,

3asepwyernes poGora saranbHM BHCHOBKAMM, CIHCKOM  BHKOPHCTAHNX
JUKEpeIl Ta lojarkamu,

Jliceprauis nanucana rpamoTHoIO MOBOIO, BHKIIICHA TOMIHHO Ta 110CHI0BHO
Y TPUMLIANOMY 1ayKkoBoMY CTHA. Odopmiienns poboru aKypartHe, TepMitosioris
JaranehonpuiingTa. Bee ue 3aGesneuye auekpatie CTIPHITHATIA  pesyibTatis Ta
BUCHOBKIB Jutcepraiiy,

Jaysazkennus 10 Jmceprauiiinoi podorn:
1) TIpn BHCOKMX CTPYMAX. KOTH BHINKAIOTS JITID, nesposymino, kyim aisaorses
BIXOPH, 110 BXOMITL y mniBKY vepes i1 kpai (1 > 1,, na Puc. 1.9). 1 sicuit sanuiacties
IXHIfl BHECOK B OnNip pesncTuBHOro cTany.
2) Ha Puc. 2.3, sk cninye 3 nisnuey, so6pakeno BAX oa0s'sioro micrka 3 JITD ra
exonamn lanipo nia HBY onpominenusm. Ipotre 300paxkeni ocobnusocti BAX
BHIVBLIAIOTH HEXapakTepHum qiinom (npuunaiimui s JID). Baxano 6yn0 6
HABECTH Dibll AeTANILHE NOACHEHHS OCOBINBOCTE] oTpuMaHux BAX.
3) Mpouec nepersopenis niuiii tpokossysants (azu (JINM) 8 nopmansii
Jokadisosani gomenn (HJJT) npH 30LILUICHHT CTpy MY, 300pamennii Ha Puc. 2.5.,
BHFBAAC HE JOCHTE NIEPeKOILINBO | NoTpedye A01aTKOBIX PO3’scHeNb, 30kpema,
HE3POBYMIN0, IKHM YHHOM Bi3yaliblo 3a 10NOMOrolo HTIICM moscna sinpisnnmn
JTID gip HILJL?
4) € aesxi nesnavuni criunieTiyni Orpixu ta nomuaxku. Hanpuknan — ¥V [O3HaueHHi
oci opnHat na Puc. 1.5 1a nomiiku y nianuey 1o Puc. 1.9

3pobaeni saysanenis ue HocsTh NPHHINITOBOTO XapakTepy | He 3MeHInYIoTh
SAFUILHY TO3HTHBIY OUIHKY AncepTanii.

3arajasunii sBucnoBoK crocosIo aneeprauiiino’ poGorn

Huceprauiiina poGora Onekcanipa Onekcannposiuya Jlern «Hecrauionapui

HPOUECH B NPOCTOPOBO-HEOANHOPIANKMX  Haa POBIAHMX  CTpYKTYpax B




HIIBHCOKOHACTOTHOMY  eAeKTPOMArHiTHOMY  110JIi» € 3ABCPLICHOIO  HAYKOBOIO
MPALCIO, sIKa BUKOHANA Ha BHCOKOMY HayKkoBoMy pisii. ABTOPOM oTpuMaHo 1108,
HAYKOBO OOIpyHTOBaHI pesyinTary B obaacti (bisnku waanposiguukis, Hagano ix
iHTepnpeTaniio 1a yzarausienns, Huceprauis nanucana xopoiwoio HAYKOBOIO MOBOIO
Ta oopmiteHa BIANOBI 1o ICHYIOUHM BHMOTaMm.

Beazkaio, uio auceprauiiing pobora Jlern O.0. «Hecrauionapni npouecn s
ITPOCTOPOBO-HEOMHOPIAHUX  HAANPOBI AHIX CTPYKTYPax B  HaiBHCOKOUACTOTHOMY
CHCKTPOMATHITHOMY 11071» BIANOBIAAE BUMOraM «llopsaky npucymkenns CTYINeHS
AoKTOpa (hinocodii Ta cracysaniy PIUCHHS Pa3oBoi cretianizoBanoi Byenoi pain
KLY BULIOT OCBITH, HayKOBOT ycTaHoBI PO MPHCYZKEHIS CTYlIeHs AoKTOpa
(hinocodiin, 3arsepmkenoro nocratosoio KaBinery Miuicrpis Ykpaiun  Bin
12.01.2022 Ne 44, a ii astop, Jlera Onekcamup Onekcanaposiu, 3UCIYIOBYE
NPHCYKEHHA  HaYKOBOIO CTyrneHs AokTopa (hinocoit 3a cnewianbuicrio 104 -

(pisnia ra acrponomis s ranysi snans 10 - npupogunyi HAYKH.

Odpiniiinnii ononenr:

MPOBIAHKIT HAYKOBHET CRiBpobiTHHK Biatiny
HAUIPOBIAHOCT] [HCTHTYTY MeTanopisuiu
im. I". B, Kypatomosa HAH Ypaiuu

HOKTOP (Pi3HKO-MATEMATHHIX HayK,

CTAPLIMIT ZOCTI MK O.J1. Kacarkin
MTianme jud-mon. OJ1 Kacarking 3ACBIAMVIO,

Yuennii cexperap Inetiryy metanoisikm

iv. 7.B. Kypmiomosa HAH Yipaiiu (

Kat. (piz.-mar. nayx ' [éa" M.L. Casuyk




