Penensist

KepiBHYKA BiJILTY MiIKpOKOHTaKTHOT criekTpockornii OTIHT im. B.1. Bepkina HAH
Yxpainu, kaununara Gisuko-MaTeMaTHIHIX HAyK, CTapIIOTO JIOCIIAHUKA
Tepexosa Auapist BanepiiioBuua

Ha jucepraniiiny pobory Jlern Osexcanupa Onexcanaposuya
«Hecranionapui nponecu B npocTopoBo-HeoxHOPigHIX HAANPOBIAHKMX
CTPYKTypax B HAABHCOKOYACTOTHOMY €JICKTPOMATHITHOMY MO »,
IIpeJICTaBIeHy Ha 3000y TTs CTYIIECHS
Hoxropa (isocodii 3a creriansuictio 104 - «Disuka ta aACTPOHOMIs»
- 3raiysisuans 10 - «[Ipupoxuudi Haykuy»

AkTyanbuicTs quceprauiinoi po6oru.

Bupuyennss Brmsy esnexrpomarmirHoro HBU  momst  wa HaIIPOBIIHI
CTPYKTYPH PI3HOI T€OMETpil (CTPyKTypoBaHi HAANPOBiNHI TOHKI MIHBKH, CHipalibHi
pesonaropun ta BY HKBI[n) € akryajabnum He TIILKU 3apas, aje 1 B
MaiOyTHEOMY OCKIIBKH BCI I CTPYKTYPH aKTHBHO BHKOPHUCTOBYIOTHCS B Cy4aCHIN
KBAHTOBIM METPOJIOTi{, KBAHTOBHMX OGYHCIEHHSX, HA[YTIHBHX JETEeKTOpax,
MarHiTOMeTpax Ta IITYYHHX Mera-aroMax B JBOBUMIDHOMY  CepenoBHILI
IIOMUHHUX MeTaMarepiaiis. Tum He MeHLIe, psi| BAXKIMBUX MOMEHTIB, 30KpemMa
NpoLeC pyHHyBaHHS HAANPOBIIHOCTI B TAKUX CTPYKTYpax IIiA BIJIMBOM
TpancnoptHoro crpymy 1 HBY moms, sikuit  cynposomukyeTses PO3BUTKOM
HECTal[IOHAPHKX, 1 3AeOUIbIIoro Heniniinux npomecis, HBY €JIEKTPOJMHAMIKA
Meramarepialis Oynu BUBYeHI He 10 KiHus. Juceprauiiina pobora Jleru O.0.
4aCTKOBO 38KpHBae Ll MPOOIIEMH, TOMY Lisi po6OTa € AKTYAILHOIO.

Opurinaisui po3pobxu, npejpcrasieni y wift poGoTi, 103BOMMIE BHSBATH
Psl HOBUX e(IEKTIB, IO € BATOMUM BHECKOM He JIHIIE Y GyngamenTanbuy Hayky, a
1 BUIKPUBAIOTH TIEPCIICKTHBY 1X 3aCTOCYBAHB Y IIPUKIIAJHUX chepax.

Ocuogui pesyibraTu juceprauiiinoi po6oru.

Jucepranisi CKIQIAETLCs 3 aHOTAIlT, BCTYITY, YOTHUPLOX PO3JILIIB, BUCHOBKIB
I CIUCKY BMKOPUCTaHHX Jpkepes 3 205 NOCHIAHD, ABOX JOJATKIB, T4 MiCTHTD 37
PHCYHKIB.

Y BeTynl OOIpYHTOBaHO aKTYALHICTH TEMM IMCEpTaliiHol poboru, Ta
OIIMCAHO 1i B32€MO3B'SI30K i3 HAYKOBHMU HPOIPAMAMH. CdopmynboBaHo mery i
3aBlaHH pOOOTH, BM3HAYEHO 0G'€KT Ta NpPEAMET AOC/TiNKEeHIsI, PO3IVISIHY TO
NPaKTHYHY WIHHICTL OTPUMANKX PE3yJILTATIB Ta X HAYKOBY HOBH3HY, a TAKOXK
HABEJICHO JaH1 PO CTPYKTYPY Ta 00CsIT mceprauiitnol po6orH.

Iepmmii posin «IIpocToposo-neoxnopigui naanposigmi CTPYKTYpPH Ta
METOAM IX JTOCIIKEN s [IPUCBSIYEHO ONISlY Ta aHajlisy JITEpaTypH 3a TeMOIO
aucepranil. B upomy po3iini pos3misinyTo OCHOBHI SIBHINA, sKi BHHHKAIOTH y
HaJIIPOBIHUX CTPYKTYpax, 30KpPeMa B TOHKHX IUIBKAX 3 PI3HOIO T'eOMETpicIo.
bynu npoamanizosani crpykrypu Ta eneMentH CyqacHoi HU3LKOTEMIIepaTypHOT
HAJ[IIPOBIIHOT €JIEKTPOHIKH, SIKI € HPEIMETOM JIOCHLIKEH IS JcepTaIifHol
podoTH, a came — TOHKI Ha/UIPOBLIHI TUIIBKY, HaIPOBIHI CHIpalIbHI Pe30HATOpH
Ta HaNpOBIAHI KBaHTOBI iHTepdepeHuilini nerexTopy (HKBI/Ix). Oxpemo
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00roBOPEHO MPOOJIEMH OJIHOTO 13 HAHGLIBII aKTYallbHUX 3aCTOCYBaHb €JIeMEHTIB
HAJIIPOBIHAX PE3OHYIOUMX CTPYKTYp, ‘@ CaMe — CTBOPEHHS MeTramarepiais.
OO6roBopeHo  OCHOBHI ~MIKPOCKOIIIUHI METONM  JOCHIUKeHHS HAATIPOBITHUX
cTpykTyp. OcobnuBa ysara IpuiijieHa MeToy HU3LKOTEMIIEPATYPHOI JIa3epHOl
ckanyrodoi mikpockorii (HTJICM) ta ocobnuBoctsim i 3aCTOCYBaHHsSI B 00JIacTi
HU3LKUX TEMIIEparyp.

Y npyromy posaimi «Jdociizkennsi pesHCTHBIMX CTAHIB HAANPOBIIHKHX
IJIBOK»  TPEACTABICHI PE3yNLTaTH  JOCTI/DKEHHS.  OCOBIUBOCTEl repexony
TOHKOITTIBKOBMX HaIIIPOBIHKUKIB pi3HOT reomerpii (1mpoki Ta BY3bKI TUTIBKU Ta
JBOBUMIDHI CTPYKTYPH 31 3MIHHUM 3HAYEHHSIM nepepizy — mictku Jlaema) y
HOPMAJIbHUK CTaH T JII€I0 TPAHCIIOPTHOro cTpyMy Ta HBY. Posmisinyro ocroBsui
PE3UCTUBHI CTaHW, Yepe3 SIKi I[POXOJMTh 3PAa30K B poLecl Iepexomy Bijg
HAJIPOBIJIHOTO JI0 HOPMANLHOIO CTAHY, BUCKA3AHO IPUITYIIEHIIsI PO 1CHYBAHISI
HOBOI'O CTaHy - HOPMAJLHUX JIoKasi3oBaHux jomenis (HJIJL). Meromom HTJICM
BI3yaJli30BaHo JIESIKi 3 PE3UCTUBHUX CTAHB.

Tperiii  posain  «Bisyanizauiss  crosiumx  xBuin  y cuipajbHOMy
najnposiggomy pesonaropi. dasouyiusuii  peskum  JICM» [IPUCBIYCHO
JIOCIIJUKEHHIO PO3MOIIY HAJIIPOBIIHUX EKPAHYIOUHX CTPYMIB y HaAIPOBIHOMY
CIIPaIbHOMY PE30HATOPI, IO € AKTYAJIBLHHM JUISl PO3YMIHHS TOTO, SKUM 4HHOM
MOXKHA  ONTHMAIbHO  3aCTOCOBYBATH — Taki  PE3OHATOPH Uil MOOYIOBH
CIEKTPOMAIHITHAX MeTamarepianis. B posmini Gyno HaBeleHO HOBUH MeTox
Bi3yaJlizalii MpocTopoBOIo pO3NOMiLY CTPyMiB y HaJIIPOBIJIHUX PE30HATOpaX, a
came merost HTJICM. 3a nonomoroio ocranuboro orpuMano Kaprury pEe30HaHCIB
CKPAHYIOUMX HAIPOBIAHUX CTPYMIB 10 38 MOAU CTOSYMX XBIIID HaJIIPOBIIHOIO
CHIPAIBLHOTO PE3QHATOPY.

B 4eTBEPTOMY po3iJi «Ananis BILIMBY 30YI5KY 04 0T0
BHCOKOYACTOTHOrO BHIIpoMinioBanus Ha napaverpu BU HKBIIY» neransuo
npoanaiizosano s HBY enexrpomartiTHOro rnoss na aMIUITYAHO-4aCTOTHI Ta
CHIHAJIBHI XapaKTePUCTUKH BHCOKouactornoro BY HKBIJly s Oesricrepe3ucHomy
Ta riCTepe3sMcHoMy pexumMax. [TokazaHo SIKUM YHHOM MOYKHA KepyBaTH 3HAYCHHSIM
KpUTHIHOTO cTpyMy JKO3e(COHIBCHKOIO KOHTAKTY, &, BIANOBIAHO, i edexrusumm
niapameTpom poboru BY HKBITy.

Y «BuCeHOBKAX» CTHCIIO NIPEACTABIECHO OCHOBHI Pe3yJbTaTH poboTwu.

Pobora Oasyerncst ma TpLOX CTaTTSIX y MiKHAPOAHOMY Kypuaii Low
Temperature Physics 3 ksapruiem Q3 3rigno 3 knacugixariero SCimago Joumal ra
Country Rank Ta inzexcosanux 8 SCOPUS ta Web of Science, y SAKHAX MOBHICTIO
onyOulikOBaHO Marepiajsm aumceprauiiinoi npami. Yei crarri gonosiarnucs
37100yBadeM 0COOMCTO Ha ceMiHapax BifIily TEIIOBHX BJIACTHBOCTEH i CTPYKTYpH
TBEP/MX TUI Ta HaHocucreM, Ha [lpobnemuiit pagi ®TIHT im. B.1. Bepkina HAH
Ykpaluu, a TakokK ~[pCJCTABISIMCS HAa  BITYU3USHUX T4 MDKHAPOJHUX
KOH()EepeHIIIsIX.

Heobxinno BiaMiTHTIH, 10 HE3BaXaioMM HA JOCTATHLO BHCOKHE piBeHb
HalMCAHIS JIUCEPTALIAHOI poOOTH, B Hill OYIM NpUCYTHI APYKAPCHKI TTOMUIKH B
TEKCTI Ta HA PUCYHKAX, siKi OyJd 31e611b110r0 BUITIpaBIieH;.
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Ha 35 cropinui B apyromy absaui 3HM3y HAIIUCAHO, 1[0 «TPAaHCIOPTHUH CTpyM
OLIBIINI KPUTHYHOTO CIPUYMHSIE [EPEXifl CTPYKTYPH JIO PE3HCTHBHOIO CTaHy
38 paxyHOK HNPOHMKHEHHSI MArHiTHOIO IOl y HAJIMPOBIAHMK Yy BUILL
KBaHTOBaHUX BHXOpIB (BuxOpamu ~ AGpukocosa), 00 TOHKI IUNBKU €
HaJIpoBUHUKaMu 2-ro poxy.» Lle He Bipne BHCIOBIIOBAHIS, TOMY IO Y
TOHKHMX IUIBKaxX, 110 MHepedyBaloTh y pPE3UCTUBHOMY BUXOPOBOMY CTaHi,
BUHUKAIOTH NEPIOBCHKI BUXOPH [1, 2] (aOpUKOCIBCHKI BUXOPH BHHHKAIOTH B
ob'emunomy  mamnposimxuky). [1] Pearl J. Current distribution in
superconducting films carrying quantized fluxoids / J. Pearl // Appl. Phys.
Lett. — 1964. — Vol. 5, Ne 4. — P. 65 — 66. [2] Kogan V.G. Pearl’s vortex near the
film edge / V.G. Kogan // Phys. Rev. B. — 1994. — Vol. 49, Ne 22. — P. 15874 —
15878.

Ha 37 cropiuui B jpyromy absani Hanucano, mo «Byino 1mokasamo, 1o Ipu
MPOTIKAHHI TPAHCIOPTHOIO CTPYMY B TaKMX BY3bKHX IUIBKAX | KaHalax
Nepexiji A0 HOPMANBHOIO CTaHy BiAOYBACTHCS Yepe3 HEpIBHOBAKHUH i
HECTALIOHAPHMH ~ CTAaH 3 PE3UCTUBHUMH JIOKANBHUME JIOMEHAMH, IO
OTPUMAJIM Ha3By LEHTPIB npoxossysanss dazu (LII1MD).» Tlorpibuo 3aminutu
B [bOMY PEUCHHI «PE3UCTUBHI JIOKAJILHI JOMEHI» HA «JIMHAMIYHE PE3UCTUBHE
YTBOPEHHsD, o Oinbiie Bignosigae npupoxni LIID. Jlomen e — IIPOCTOPOBA
0051acTh, BeepeauHi Kol neBHa (izuuHa XapaKTepUCTHKA OJHAKOBA, pote
BUIPIBHSIETBCSL BIJI TAKOl K XapakTePUCTHKHM B Cycinmiii obiacti. LTI uu
JIII® ne nuuamiune pesucrusne yrsopenns. B obmacti [[[IO um JITID
(bi3UYHI XApaKTEPUCTHKH, 1K TO HAJIPOBiJHA INiIMHA, XiMIYHWH MOTeHia
Nap Ta KBa3iYaCTHHOK, I'yCTHHA HAIIPOBIIHOTO CTPYMY Ta iHIIE MPOCTOPOBO
3MIHIOIOTBCSI

®opmyia (1.22) na 47 cropinui rtaka > cama sx i (1.21) ua 46 CTOPIHIII.
Ilepuria  popmyna BIIHOCHTBCS [0 BH3HAYEHHS DE3OHAHCHOI YACTOTH
CIIPaJIbHOIO PE30HATOPd, a Jpyra A0 pe3oHaHCHO! uvactory BY HKBIdy aine
[O3HAYeHHs PE3OHAHCHUX YACTOT OJHAKOBI - f5. Tomy MoxHa B dhopmysi
(1.22) sminnTi 103HaYCHHsI fj, HANPUKIIA)L HAITUCATH ) souip 94 fy s.

Ha 69 cropinui B apyromy abzani mosa iue npo BAX JIII®. B roii sxe yac,
3asBuyait JIIID  cnocrepiraiorsecss B IMMMPOKMX IITIBKAX, B SIKMX TAKOXK
CIOCTepIraloThes Atk BAX nos'si3ani 3 Buxopamu (puc. 1.9 JAcepTamifnol
poboru). BAX puc.2.3 Tta 2.4 Takux NOYATKOBHUX ALISHOK HEe MAIOTh i npu
JIOCATHEHHI KPUTHYHOIO CTPYMY CIOCTEPIraeThesl MOSBA CXOMHOK, 1[0 MOKE
OyTH TOB'SI3aHO 3 TUM IO IUIBKA B JJAHOMY iHTEPBATi TEMIIEPATYD [TOBOMTD
cebe sik By3pkuil xawman 3 LD, a ne JIIID. Onna i ta »x 1mwiBka no0Iu3y
TEMIICPATYPU IIEPEXOY MOXCE ITOBOJIUTH CeOe SIK By3bKUI KaHAJ, a IIpU OLIBII
HU3LKUX TEMIICpaTypax sk MMpoKa IuliBKa. [le mos'si3ano 3 TuM, 10 JOBKUHA
KOI'€PEHTHOCTI Ta INTMOMHA NPOHMUKHEHHS MAarHITHOTO IOJISI EKCIOHEHIIHHO
3pOCTAIOTH 31 3pOCTAHHSIM TEMIIEPATYPH.



PasoM 3 LM CJIL/{ 3ayBaKKUTH, 10 BKa3aHi BHILE HEJIONIIKY He BIUIMBAIOTH Ha
sarabHe [O3UTUBHE BpAKeHHs BiI poOOTH 1 HE NPUMCHINYIOTE il 3araibHl
riepeBaru.

3arajnbHi BUCHOBKH.

HmcyMOBonqH MaIo BLI3HAUMTH, L0 AMcepraliiina pobora Jlern O.0.
«Hecrauiopapui mnpomecd B IPOCTOPOBO- HEOAHOPIANMX  HAANPOBIAHHX
CTPYKTYpax B HAJABHCOKOYACTOTHOMY eJIEKTPOMATHITHOMY OJIi» BUKOHAHA Ha

BHCOKOMY  HAyKOBOMY  piBHI 3~ BHKOPHCTAHHSIM CKJIQJHOI  CydacHOl
eKCIIEPHMEHTANIBHOT TEXHIKM Ta METOAUK p03paxyHI<1B

OCKIILKH 01py1<1ypOBaHl Ha ITPOBiHI TOHKI IUIBKH, criipanbHi pe3oHaTOpH
BY HKBIJIz Ta meramarepiajid JyXKe LIHPOKO BUKOPUCTOBYIOTHCS B CydacHIf
KBAHTOBIN EJIEKTPOHILI, pe3yJIbTaTH poGOTH MAIOTh TAKOXK BAXIUBC MPAKTHIHC
3HaYCHIIsI.

Ha MOI0 JIyMKy, 3@ aKTyaJbHICTIO, HOBU3HOIO, piBHEM OTPUMAHUX HAYKOBHX
pe3ysipTariB Anceprauiina po6ora Jlern  Ouexcaniapa OusiekcanapoBu4a
«Hecranionapui npouecu B NMPOCTOPOBO- HEONHOPIANUX  HAJNPOBIAHHX
cTpyKTypax B HaJBHCOKOYACTOTHOMY eJIEKTPOMATHITHOMY T1OJID) BiITOBLIAE
pumoram 1.7, 8, 9 «IlopsiKy NpHCYKEHHsI CTyNEHs J0KTOpa ¢inocodii Ta
cKACyBaHHs pilIenHst pasoBol creniasiizopanoi BYeHol paau 3aKjaany BHILLOI
OCBITH, HAYKOBOI YCTAHOBH NPO MPHCYIHEHHS CTYIICH pokrTopa ¢isocodin,
3aTBEPIKEHOMY OCTAHOBOIO Ka6inery Minicrpis Yipainu Bix 12 ciuns 2022
p. Ne 44 3i sminamu Bil 21 Gepesnst 2022 p. Ne 341, pix 19.05.2023 Ne 502 i Bin
03.05.2024 Ne 507, ta Bianosiaae Hanpsimy HayKoBoro JMOCJIIKEHHSI OCBITHBLO-
naykonoi nporpamu «®izuKar» ®TIHT im. B.I. Bepkina HAH Vipaiun 3i
creniaapnoeri 104 «®izuka  Ta acrponomist».  Jluceprauist MIiCTHTD
06rpyu'r01aani BHCHOBKH HA OCHOBI Ofep:KaHuX 3100yBaiem JAOCTOBIPpHHUX
pLSleblallB, XapaKTepu3yEThCsl €HICTIO 3MicTy Ta BiANIOBIA€ NpUHUIAIAM
aKajeMivnoi Jo0pouecnocTi.
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