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HayKOBOI'O CTyIIEHs JIoKTOpa (hinocodii 3a cneniansHicTio 104 —

«PDi3uka Ta acTpoHoMmis» 3 raiysi sHaub 10 — «[TpupogHudl HayKH»

Huceprauiiina pobora H.M. KBiTkM npucBsiueHa [eTaabHOMY TEOPETUYHOMY
BUBYCHHIO MOIIMPEHHS eNeKTPOMArHITHUX 30yMIKeHb B IUApyBaTUX HaIHpOBiTHHKAX
CKIHYEHHUX PO3MIpiB, KEPOBAHE CTATUYHUM MarHiTHUM ITOJIEM.

3aBIsikM  CBOIM yHIKalnbHAM (I3UYHUM BIACTHBOCTSIM, 3YMOBIEHUX CUIILHOIO
aHi30TPOIII€I0, ILAapyBaTi HAINPOBIIHUKY IPUBEPTAIOTH ChOrOAHI 3HAYHMU iHTepec
AOCNAHUKIB. Baxknupoto, 3 momisiy Ha NpakTUYHI 3aCTOCYBAHHSA, OCOOIMBICTIO IMX
marepiagiB € Te, 10 XapaKTepHl 4acTOTH HallekaTh TEParepIioBOMY Iiala3oHy, Lo
3YMOBIIIO€ BEIIMKWM IIOTEHLIan [nd iX BHKOPHCTAaHHS y 0ararbOX raiyssx Bijl
acTpo(i3ukd [0 MeguUWMHH. HeniHidHICTD IIapyBaTHX HAANPOBIJHHUKIB TaKOXK
OOYMOBIIOE IXHIO YYTIHMBICTH JO 30BHIITHBOTO CTATWYHOIO MArHITHOIO IIOJS, IO
pOOUTE MOXIIUBUM BUKOPUCTaHHS OCTaHHBOTO ISl KEPYBaHHS e(peKTaMH MPOMyCKaHHs
eJIEKTPOMAarHiTHAX XBWJIb. BUBYEHHS MOXKIUBOCTEH 1[OTO METOY BUMArae IeTalbHUX
AHATITHYHUX JOCIIIKEHE 1 [IbOMY NPUCBAYEHO AUCEPTALHHY poOoTy.

Jluceprailis 0a3yeThcs Ha TPHOX CTATTAX, Cepell HUX OHA B KypHaul Phys. Rev. B
(kBaptannb Ql), B sKiM AMcepTaHTKa € MepIIMM aBTOPOM. XO4y HArOJIOCHTH, IO Y
JIMCEPTAaHTKH € TAKoK II¢ OfIHA CTaTTs, sKa He BXOAUTh B AMCEpTaLlilo, Ta e OfHA
cTarTd MiAroTOBJIEHA J0 APYKY i il moaHo B JKypHal. 3a TEMOIO JMcepTallii TakKox

ony0IiKoBaHo 8 Te3 IOTOBiIeH B MaTepianax KOH(EpeHILi.



Xo4y 3a3HAYMTH, 110 AMCEPTAHTKA BHCTyNana 3 DOMOBLAAIO HAa CeMiHapi HAmoro
Biaainy 19 6epesns 2024 poky. CriBpo6iThuku BUIUTY 3a3HAYMIIM yKEe BHCOKUH
piBeHb AucCepTaliiHOl poboTH.

OcHoBHi pesyabraTh AucepTauiiinoi po6oru.

Jucepranis cxnagaerbes 3 4 posgimis. PosmisneMo oCHOBHI pe3yneratu 'y
BIANOBIIHIH MOCIiJOBHOCTI.

Iepmmii posmin — ue oy niteparypu. B Hpomy PO3MIISHYTO HasiBHY Ha ChOTOMH]
TEOPETUYHY MOIEIh IIapyBaTOro HAANPOBIIHMKA Ta 3rajaHo e(eKTH, sKi, sK
nependayaeThCa, MOKHA HANAIITOBYBATH CTATHYHMM MATHITHHM IIOJICM. Oxpecneno
NEPCIIEKTHBY MOMKIMBUAX MPAKTHYHUX 3aCTOCYBaHb IIUX MaTepialliB.

Y napyromy po3gini  pO3DIAHYTO BAacHi MOAM B ILIACTUHI LIapyBaTOTO
HA/IPOBI/IHUKA CKIHYEHHUX Po3MipiB. 3Haii/leHo aHamiTH4HO Ta MOGYI0BaHO rpagivyHo
3aKOH JIMCIIEPCil JTOKAIi30BaAHMX XBUIIb Y TBOX NPUHIUIIOBHX N€OMETPIisX: [ BUMAAKY
NapajieapbHuX Ta NEPIEeHAUKYISPHUX TPAHHII PO3ALLY 3 DIETeKTPHYHUM CEPelOBUIIEM
IIapiB HaANpOBiJHKUKA Brieplie BpaxoBaHO MOPYLIEHHs eleKTPOHEHTPaIbHOCT mapin
Ta HasBHICTb CTATMYHOTO MATHITHOTO IONS AN IUIACTMHM CKiHYEHHHMX pO3MipiB
BiAmoBigHO. Tlopylienus eneKTpOHEHTPaNbHOCTI NMPU3BOAMTE A0 TOTO, MO BY3BKHil
4aCTOTHHUM Jiana3oH 1odausy mKo3e()COHIBCHKOI YacTOTH € 3a00pOHEHUM, a MObIH3y
1LOIO Jllala30Hy OHCIEepPCis MoKe OYyTH aHOMAaNbHOIO. 3OBHILIHE CTATHYHE MArHIiTHE
1ojie e(peKTUBHO 3CyBA€ JIUCIECPCikHI KpUBI B 001aCTh HUMKYHUX YACTOT.

Tperifi po3pin NPHUCBAYEHO  NOCIHIIHKEHHIO PE30HAHCHOIO MPOXOMKEHHS
TepareplOBUX €NeKTPOMATrHITHUX XBHJIb KPi3b INIACTHHY MNAPyBAaTOr0 HAANPOBIIHAKA B
reomeTpii OTTO Ta TOKa3aHO MOXJIMBICTb KEPYBAHHS I[MM SBHUIIEM 33 JIOIOMOIOIO
CTaTHYHOIO MAarHiTHOIO Nojs. 3ajady pO3B’s3aHO B paMKax (opmaiizmy TpaHcdep-
MaTpHIb, MOAM(IKOBAHOIO I KOHKPETHOI 3ajayl, 1 3Hal[ieHo, 30KpeMa, crennudidni
MaTpHIli, 10 e()EKTUBHO OMUCYIOTh B3AEMOJIl XBHJII 3 XBOCTOM IK03€()COHIBCHKOTO
BUXOpY, SIKi 3aJIeXaTh JUIle Bl BEIMYMHU CTATUYHOIO MarHITHOTO MOJIs 1 He 3anexaTh
Hi Biji po3Mipy ITapyBaTOro HAJAMPOBIAHHUKA, HI BIJ TUIY JICJACKTPUYHOIO CEPEAOBUILA.
3HaiieHo sBHI BHpa3W Ui Koe(immieHTiB mpomyckanHs Ta Binmoutts. [lokazano, mio

BapiIOIO‘{H CTaTW4YHe MarHiTHe ImoJIe, HE IIEPEBUINYIOYHM KPHTHUYHHMX 3HA4YCHb, MOKHA



OTPUMATH BCl MOXJIMBI THIIH 3ATIKHOCTE] NPOIYCKAHHSA BIJ KyTa [aJiHHS, BKJIIOYAIOYH
crenudiuny JBOMIKOBY, 3MOBIIEHY aHOMAIBHOIO IUCTIEPCIErO.

Y uerBepTomMy poO3aiii  POMISHYTO aAHANITMYHO HemiHiiime (hoKycyBaHHs
TIACTUHOO IIAPYBATOTO HAINPOBIAHHKA JA3€PHOIO IyYKa rayCCOBOIO npodiio, 110
MOKy OyTH OUIBLI aKTyalbHO B KOHTEKCTi €KCIICPUMEHTATBHIX IOOCHIJDKEHB HIK OIUC
[JIOCKMX XBWIb, Ta HallalITyBaHHs MapamMeTpiB (OKYCYBAHHS 34 JIOMOMOIOMO
CTaTHYHOIO MarHiTHOro nons. IlokasaHo, WO OCTAaHHE CYTTEBO BMIMBAE Ha napameTpu
(GokycyBaHHS, a OTKE MOke OGyTH BUKODHCTAHO [IUIi THYYKOTO KepyBaHHS
dokycysannam. Te, 1m0 koedimienT mpomyckaHHs Takoi HaATIPOBITHHKOBOI
TEparepleBol JiH3H BHSBISETECA Bi IHOCHO BHCOKHM, € TAKOK BAXIIUBUM PE3ylbTATOM 3
TOYKH 30py NpPaKkTHYHUX 3aCTOCYBaHb. AHANITHYHI PO3PAXyHKH B IBOMY PpO3LI

MiATBEP/KEHO 32 JIOIIOMOTOI0 THCENBHOT CHMYJIALIIL.

3ayBaskeHHs 10 AHCepTANiAHOT poGoTH:

1. B nuceprauii Huerbcs Impo Hamnpowigmi  crpykrypu. Jns  Hux
HaMBAX/IMBILIMM [APAMETPOM € TeMIeparypa. Alle B lUcepTallii He 3raLyeThesl BILIUB
HEHYJILOBO1 TeMIepaTypd Ha e(peKTH Ta 3aje)KHOCTI, 110 BUBYAIOThCA. He 3a3HaueHO
JUId AKHX TeMITepaTyp OTPUMAaHO Pe3yJIbTaTH.

2. B pobGori oTpumano 6araro BaxIHBHX (OPMyN, SKi IIPOAHATI30BAHO
YHCENBHO 1 TIPEJICTABIEHO pe3yasTaT rpadiuno. IIpu usoMy, Ha MO IYMKY, JOLLIBHO
Oyno 6 B IeSIKUX BUIMAJKAX OTPMMATH aCHMIITOTHYHI Ta CIPOIIeH] GopMYIH, AKi MOXKHA
B MaiOyTHBOMY JIETie OOTrOBOPIOBATH 3 €KCIEPHMEHTATOpaMH. 30Kpema, XOTizocs O
OaunT KOMIakTHy (QopMyiy, sika 6 mokaszyBaja 3aJeKHICTh IapaMeTpiB Big mocTiiHOro
MarHiTHOIO IOJIS.

3. Craruyni Ta AMHaAMIiYHI BIACTUBOCTI HAANPOBIAHUKIB BH3HAYAIOTHCS
IMHaMiKOIO BHXOPiB, IPOTe B JUcCEpTaLlii He OOTOBOPIOETHCS Te, K BUXOPH IMPOHUKAOTE
y 3pa3okK.

OpHak, CIlifi BKa3aTy, 110 3a3Ha4eH] 3ayBajKeHHs JKOJAHUM YMHOM He BIUTHBAIOTH Ha

AKICTh OTPUMAaHMX Pe3yJIBTaTIB TUCEPTalliiHOI pOOOTH 1 Ha 0OIPYHTOBAHICTH BUCHOBKIB.



3arajibHi BUCHOBKH.

Taxum wuubOM, B gucepranmii BupimyeThcs BawimBa Ta aKTyallbHa 3ajaya
TCOPETUIHOTO  ONMHCy BIUIMBY ~CTaTMYHOTO MArHiTHOTO IO HAa  TOIMIMPEHHS
CJIEKTPOMATHITHUX 30y/keHb B INAPYBATMX HANIIPOBIOHMKAX. AHANITHYHO OTpHUMaHI
Pe3ynbTaTH [OTOBHIOIOTECA T4 MIATBEPIUKYIOTHCS YHCIOBHMH PO3PAXyHKAMH. Xouy
HAroJIOCHUTH, IO TUCEPTAHTKa KBaJII(DIKOBAHO 3aCTOCOBYE 3aralbHi METO/MU TEOPETUYHOT
h13uKH, TaKl AK (Gopmani3M TpaHChEp-MaTpHULb Ta PO3B'I30K CHHYCOIIalIbHUX PIBHAHE
['opyioHa, a Takox MeTOOM aCHMITOTHYHOro aHamizy. TakduMm YHHOM, JAMcepTalliina
poGora Ksitkm H.M. nowmictio Bimmosimae crmemiambnocTi 104 — «Disuka Ta
acTpOHOMIs, a ii aprop Keitka H.M. 3aciyroBye Ha npucymkeHHs HayKOBOI'O CTyIEHs
Jlokropa ¢inocodii 3a cnenianbricTio 104 — «®isuka Ta acTpOHOMIs» 3 ramysi 3HaHb

10 — «IIpupogau« Haykm».
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