BIAT'YK
odimiiiHoro onoHeHTa Ha qucepTauiiny poooty Cou Karepunu FOpiiBau «Enexrpomaruiti
BJIACTUBOCTI MarHiTHUX HAHOYACTHHOK B YMOBAaX TEIUIOBUX Ae(opmartiii»,
MIPEACTABJICHY Ha 3I00YTTs HAYKOBOTO CTYNEHs JoKTopa (histocodii 3 ramysi 3Hanp 10 —
[Tpuponuuui Hayku 3a cremianpHicTIO 104 — di3uka Ta acTpOHOMIs

HanoposmipHai marHiTHI Marepianu, Taki sk MarHiTHI Hanodactuaku (MHY), Bxe Oararto
POKIB 3HAXOASATh 3aCTOCYBaHHS B PI3HHUX Tally3sfX TEXHIKM 1 MEAMLMHH, Ta MalOTh BEJIHKI
NEPCIIEKTUBH JJIi PO3BUTKY MallOyTHIX HOBHX HAayKOBHX HampsMKiB. Taki mepcreKTHBH Hepul 3a
BCE MOB’s3aHI 3 THUM, IO MPH MEPEeXOAl N0 HAHOPIBHA B Marepiajax MOXYTb BHHUKATH HOBI
BJIACTUBOCTI, fKIi HE MpPUTAMAaHHUMHU MaKpopo3MipHUM Matepianam. Cepen MepcrneKTUBHUX
HANpsSIMKiB PO3BUTKY HAHOTEXHOJOTIH ciif Big3HauuTH BukopuctanHs MHY B kBaHTOBHX
MEePEeTBOPIOBAYaX MIKPOXBUIBOBOIO CHTHAly B ONTHYHHIA. Take mepeTBOpEHHS € HaWOLIbII
e(eKTUBHIM B YMOBaxX HHM3bKHX TEMIIEparyp (Temreparypi KHIiHHS a30Ty, TeMIepaTypi KUITIHHS
refiiio), 0 Ma€e BIUIMB Ha elleKTpomarHiTHi BaactuBocti MHY. HasBHI Ha 1aHuii MOMEHT HayKOBI
JaH1 3 BUBUYEHHS TAKOr'O BIUIMBY HE € MOBHUMH 1 MOTPEOYIOTh JOJATKOBUX AOCHIIKEHBb, Y TOMY
YuClli y BUBYCHHS BIUIMBY TEIUIOBUX AedopMalliii Ha enekTpomarHitHi BiactuBocti MHY. V
mucepraniiiaiid poooti Cou K. FO. came Taky TeMy TOCTiKEHB OYIIO OCBITICHO.

AKTyanbHicTh Temu nuceptaniitnoi podotu Cosu K. 1O., mpucBsyeH0T BUBYCHHIO B3aEMOIT
MarHiTHUX HAaHOYACTHHOK 13 €NEeKTPOMAarHiTHUM IOoJieM, OOyMOBJIEHA SIK MPAaKTHUYHUM IHTEPECOM,
TaKk 1 BaXJIMBICTIO 3 TOYKHU 30pY (DyHIAMEHTaIbHUX AOCHIKEHb B Trajly3i HaHOCJIEKTPOHIKH Ta
pamiodizuku. A came, aKTyaJlbHICTh TOJATAa€E B HEOOXIAHOCTI BUBYCHHS BIUIMBY TEIUIOBUX
nedopMallii  MOBEpPXHI MArHITHUX HAHOYACTUHOK, TMEPCICKTHBHUX JUII MPAKTHYHOIO
3aCTOCYBaHHS, Ha 1XHI €IEKTPOMArHITHI BJIACTHBOCTI Ta BCTAHOBJICHHSM OCHOBHHMX MEXaHI3MIB,
BIJIMOBIAAbHUX 32 111 (Pi3UYHI MpoLIecH.

Mertoro aucepraniiiHoi pPo0OTHM € BCTAHOBJIECHHS XapakTepy 3alleKHOCTEH CIEKTpIB
(bepoMarHiTHOro pe3oHaHCy B CAHTUMETPOBOMY Ta MiJIIMETPOBOMY JAiama3oHax JIOBKHH XBUJIb BiJ
TeIIoBUX  nedopmallii  y KOHIJIOMEpaTax HAHOYACTHHOK Ta BUSBIEHHA MEXaHI3MIB,
BIJIMOBIAAJILHUX 3a TaKuUW XapakTep 3ajlexXHocTe. [Ins NocATrHEHHs MOCTaBlI€HOT MeTH Oyio
BUKOHAHO HACTYIMHI 3aBJaHHS: PO3pOOJIEHO METOJUKH eKCIpec-peecTpauii Ta JOCITiJKEHHS
BEIMYMHU HAMAarHiY€HOCTI Ta TIOJs HACUYEHHS KOHTJIOMEpaTiB MAarHiTHUX HaHOYaCTHHOK;
pO3pO0JIEHO METOAMKU pPeecTpallii 4acTOTHOI AMCIEpCii A1eNeKTPUYHOI IMPOHUKHOCTI CyCHeH3Ii
MarHiTHUX HAHOYACTUHOK Y BOJHOMY pO34MHI 31 cTabuli3aropaMu sl BUBYEHHS BIUIMBY
cTabuTi3aTOpiB HA CHEKTpPaJIbHI BIACTUBOCTI HAHOYACTHHOK, BUKOHAHO EKCIIEPUMEHTATBLHUX
JOCTIPKEHb CHEKTPiB (PEpOMArHiTHOrO Pe30HAHCY MPH KIMHATHHUX 1 HU3BKUX TeMIeparypax Ui
BCTAHOBIIGHHSI MEXaHI3MIB BIUIMBY TEMIIEpaTypH Ha CyMapHe TIOJié MAarHiTHOi aHi30Tpomil
HAaHOYAaCTHHOK.

Mucepraniiina podora CoBu K.10.e oOrpynToBanuM, JOri4YHO 1OOYIOBAaHUM Ta
3aBEpIIEHNUM HAayKOBHMM JIOCHIJDKEHHSM, 10 MAa€ TPaJuLildHYy CTpyKTypy. BoHa cknamaerbcs 3
aHoTAaIlli, BCTYMy, TPHOX PO3ALTIB, BUCHOBKIB, CIUCKY BUKOPHUCTAHUX JKepen 1 momaTtky. Jlomatok
MICTUTh CHHMCOK MyOiikaiiid 3mo0yBaua. Pobora Bukimagena Ha 157 cropiHkax, mo MIicTATh 4
tabmuii 1 48 pucynkiB. CriucOK BUKOPUCTaHUX JDKepel Halliuye 156 HaliMeHyBaHb.

Y BeTymi  BUCBITIEHO 3arajibHUM HAmpsIMOK JOCTIKEHb y poOOTi, OOTpyHTOBAHO
aKTyaJbHICTh TeMH, CHOPMYIHLOBAHO METY, OCHOBHI 3aBJIaHHS JOCIIHKCHHS, Ta HABEJACHO HAYKOBY
HOBM3HY 1 IPAaKTUYHE 3HAUYEHHS OTPUMAHMX pe3yabTariB. Takoxk BiToOpaKeHO OCOOMCTUI BHECOK



2

3mo00yBavda, SKMH € BU3HaYanbHUM. [IpuBeneHo iHdopmariro om0 myOmikamiid Ta ampoOarii
pe3ynbTaTiB JOCIIKEHb, BKa3aHO 00CAT Ta CTPYKTYPY pOoOOTH.

Y nepmomy po3aiai qucepraiiii Oysio po3TiasHYTO CydacHI HANPSMKH PO3BUTKY TEXHOJIOTIH,
K1 MalTh nepcrnekTuBr BukopuctanHss MHU. Tloka3aHo, 1110 3HaYHMIA HAYKOBHM Ta MPAaKTUYHHI
iHTepec npeactasiasaiote MHY 31 ctpykryporo mmmiHem (AFe2Os, A=Fe, Zn, Co) Ta nepoBChKITY
(La1xSrxMnO3). Ha ocHOBi aHaiizy JiTepaTypHHUX JaHMX I[OKa3aHO, SKAM YHHOM MarHiTHI Ta
enexkTpomarHiTHi BiactuBocti MHY  3amexarts Bim Temmeparypu. IIpoaHanizoBaHO BIUIMB
HEMarHiTHOTO MTOKPHUTTS 1 METO/IB CHHTE3y Ha MarHiTHI Ta eJeKTpomarHitHi BiactuBocti MHY. Ha
OCHOBI aHai3y, 1m0 OyJI0 BUKJIQACHO Y MEPIIOMY PO3Jii, CPOpMYyILOBAHO OCHOBHI 3aBJaHHS
poboTw.

Y napyromy po3aijai auceprainii 3 METO0 BHBUYEHHS XapakTepy 3MIH CTaTUYHOI
HamarHiueHocti MHY s mpoBeneHHS aHami3y eKCIePUMEHTATBPHUX JaHUX PE30HAHCHOTO
€JIEKTPOMArHiTHOTO MOTJIMHAHHS, OyJI0 BIIOCKOHAIEHO MarHiTOMETPUYHI METOJUKH Ta PO3POOIECHO
BIJIMOBiAHE J1a0opaTopHE yCTaTKyBaHHA. HaBeneHo omuc, OJIOK-CXeMH, MNPUHIMUI POOOTH Ta
0COOJMBOCTI PO3POOJICHUX EKCIEPUMEHTAIBHUX YCTAHOBOK Ui EKCIIPEC OTPHMAaHHS IETelb
MarHiTHOTO TicTepe3ucy matepianiB, BkiItouHo 3 MHY, siki Oyno 310paHo Ha OCHOBI BJOCKOHAJIEHOT
METOMUKHU. PO3rNsHYTO yMOBU peecTpallii CHekTpiB ¢epomMarHitHoro pesonancy y MHY B
MIMPOKOMY Jiana3oHi TemmepaTyp 1 BH3HAYCHO OONAgHAHHS M peecTpamii iXHIX CHEKTpiB.
OrnucaHo po3poOsieHy METOAMKY OTPHUMAaHHS KOMIUIEKCHOI AieNIeKTPUYHOT MPOHUKHOCTI PiIuH (B
TOMY YHCJi, HAHOPIIUH), Ta JETAIbHO PO3TIIIHYTO PO3po0JeHy Ha ii OCHOBI €KCIEPUMEHTAIbHY
MIMPOKOCMYTOBY KOAKCIaIbHY KOMIPKY.

Y TperboMy po3aini aucepranii MOpeACTaBICHO PE3yAbTaTH AOCHIIKEHHS BIUIUBY
Temreparypu Ha einekTpomarHitHi BiactuBocti MHY  AFe;Os4 Ta LaixSrkMnOs, sxi
JOCITIDKYBAIMCh  METO/IOM  €JIeKTPOHHOTO  CIIIHOBOTO  pe3oHaHcy. Ilokazano, mo s
tepMooOpobiennx MHY Fe3Os 3MiHIOETbCS 3HAK CyMapHOIO IOJIS MarHiTHOI aHi30Tpomii Mpu
temneparypi 4,2 K, 1o € HaciaikoM BUHUKHEHHS IOJI 30BHIIIHIX HANpyXeHb Y MOBEPXHEBUX
miapax MHY. Hwmswskoremnepatypni gociimkenas MHY Lag775Sr0.225sMnO3 3 mokpurtam SiO»
N0Ka3aJl0 BUHUKHEHHS T10JI 30BHIIIHIX Halpy)KeHb MK HUMH BHACJTIJIOK TEIJIOBUX JedopMallii,
CIPUYMHEHUX PpI3HULEI KOe(ILi€EHTIB pPO3LMIMPEHHs JBOX MaTepiamiB. HaBeneHo anami3
pe3yabTaTiB EKCIEPUMEHTATBHUX JIOCHIPKEHb 3 BUKOPUCTAHHSM pO3pOOJIEHOT METOIWKH Ta
CTBOPEHOT E€KCIEPUMEHTAIBbHOI KOaKCialbHOI KOMIPKHM KOMIUIEKCHOI AieJIeKTPUYHOT MPOHUKHOCTI
MHUY marneruty (Fe3Os) y BonHUX po3uMHaX 31 crabijizaTropaMy LUTpAT HATPIiIO Ta ojeaTr HaTpito.

Po3nminmu  gucepramiitHoi poOOTH  BKIIOYAIOTh BIAMOBIAHI BHUCHOBKH, Yy3arajibHIOIOUI
pe3ysbTaTH IucepTallii HaBeJAECHO HAPUKIHII POOOTH.

YMOBH oJiepkKaHHS €KCIEPUMEHTAIbHUX JAHUX 1 HAaBEJECHI €KCIepUMEHTaIbHI Pe3ylbTaTH,
Ha TIOTJIAJ OIOHEHTa, € IIJIKOM KOPEKTHUMH 1 [JocToBipHuMH. lle miaTBepKyeTbes
BUKODUCTAHHAM  BIiJIOMHX METOAIB 1 METOJIMK JIOCHIIXKEHb, BIAMOBITHOTO CYYacHOTO
eKCIEpUMEHTAJIBHOIO O00JaJHaHHs, NyOJiKalisMA Yy PEHTHHIOBHX (PaxoBUX MIDKHAPOTHHUX
KypHaJlax, skl BXOJSATh 10 MIXKHapOJHUX HayKOMeTpuyHuX 0a3. Pesynbraru, 1o Oyno HaBeleHO B
poOOTI MpOMIIUIK YCHIIIHY anpodauilo Ha MKHAPOJHUX HAYKOBHX KOH(epeHLisx B YKpaiHi 1 3a
KopoHOM. Tomy oOOIpyHTOBaHiCTh HAyKOBUX IIOJOXEHb, BHCHOBKIB 1 peKOMEHJalin
chopmynbpOBaHMX 3100yBaueM, HE BUKJIMKA€E CYMHIBY.

VY nucepraniiiHiii poGoTi OTpMMaHO HU3KY HOBHX HAayKOBUX pe3yJbTaTiB. Cepel HUX MOXKHA
BiJ[I3HAYUTH HAWOLILII 3HAYYIII:
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1. Bnepiue B cie4eHNX MarHiTHUX HaHoYacTHHKaX Fe3Os4 MeTog0oM eeKTpOHHOTO CITIHOBOTO
PE30HAHCY EeKCIEPUMEHTAIbHO 3aPEECTPOBAHO 3aJI€KHY Bl TEMIIEPATYpU KOHKYPEHIIIIO MK MOJIEM
30BHIIIHIX HANPY>KEHb Ta MOJEM IMIIOJIb-AUIIONBLHOI B3a€MOIl MK MarHiTHUIMH HaHOYAaCTHHKAMU
3a BHECOK y CyMapHe e(eKTUBHE T10JIe MarHiTHOT aH130TPOITii.

2. MeronoM eNEKTPOHHOIO  CIIIHOBOTO  PE30HAHCY BHepIIe EKCIePUMEHTAIbHO
3apeecTpOBAHO  MEXaHIYHI  HaAmNpyKEHHsS B  KOHIJIOMEpaTi  MarHiTHUX  HAaHOYAaCTHHOK
Lao.775Sr0.22sMnO3, MOKPUTHUX OKCHIOM KpEeMHil0. Bu3HadeHO, 10 MexXaHi4HI HaNpyXCHHS €
HACJTIKOM TEIUIOBHX JedopMarliii, CHpUUYMHEHUX PI3HUIICIO KOCQIIIEHTIB PO3MIUPEHHS MaTepiany
MarHiTHUX HAHOYACTUHOK Ta MaTepiary IXHiX 000JIOHOK.

3. BuBYEHO 4YAaCTOTHY JUCHEpPCII0 KOMILJIEKCHOI [1€IeKTPUYHOI MPOHUKHOCTI BOJHHUX
PO34YMHIB MarHiTHUX HAaHOYACTUHOK B aiama3oHi dactoT 0,01-40 I'Tiy 1 Bmepiie mokaszaHo, IO
301IbIIEHHST BTPAT EJIEKTPOMArHiTHOTO BHIIPOMIHIOBAHHS, SIKE 3apeeCTPOBAHO TPU 3HUKCHHI
gactotl A0 1 I'T'1, 00yMOBI€HO 3pOCTaHHIM MPOBiTHOCTI HaHOYACTUHOK Fe3Os, nucneproBaHux y
BOJHUX PO3YMHAX 31 CTa0LIi3aTOpaMH.

4. Po3po0isieHO METOAMKY eKCIIpec-peecTpallii HAMarHi9eHOCTI MIKpO- Ta HAaHOMAarHETHKIB,
10 JTO3BOJIMJIO: YHi()iKyBaTH BHUMIPIOBAJIbHY YaCTUHY E€KCIEPHUMEHTaJIbHOI YCTaHOBKH, a TaKOX
HIBEJIIOBATH Mapa3UTHI IIyMHU.

Cepen nmuTaHb i 3ayBaskeHb JI0 3MIiCTy poOOTH, sIKi BApTi OOTOBOPEHHS, BBAKAIO OTPiIOHUM

BiJI3HAYUTH HACTYIIHE:

e VYV npyroMy po3aili 3abaraTo yBaru OpUIUISETbCS JOOpE BITOMHM METOJIMKAM peecTpaiii
€JIEKTPOHHOTO CIIIHOBOTO PE30HAHCY.

e V TpeThOMYy pO3AiII BapTO OUIBLI MIMPOKO PO3KpUTH muTaHHA Bubopy MHY 3a meromamu
CHHTE3Y.

e Ha Mo n1ymKy, BapTO OUIBII HIMPOKO PO3KPUTH MUTAHHSA, YOMY aBTOpP POOUTH BUCHOBOK IO
KOHKYPEHIII0O TMOJIi 30BHILIHIX HampyXeHb 3 IMOJEeM TUMOIb-IUIOIbHOT B3AaEMOMIl JUId
TEPMOOOPOOIEHNX HAHOYACTMHOK MAarHeTUTY B MAarHITOPE30HAHCHUX JIOCHIDKEHHS MpU
temneparypi 4,2 K.

e Ha ¢.109 3asaBneHo, mo Oyae NpoBeAeHO BUBUEHHS TEMIIEPATYpHOI 3alIe)KHOCTI CHEKTPaIbHUX
ocobnuBocteit ®@MP 31 3MiHOIO TemmepaTypu, MpOTe Aaji ONUCYIOTbCA JIaHHI TUIBKU IS
temneparypu 4,2 K.

e Ha c. 115 aBropom mpuBeneHo Tabmuito 3.3 — MarHiTHI napameTpu 3paskiB. Alle B TEKCTI
nucepTaniiHoi poboTi el MaTepiaia Majao 00rOBOPIOETHCS.

e V TperboMy po3auli OaxkaHo O mpuBeCTH OUIBIIY KUIBKICTh HU3bKOTEMIEPATYPHUX
eKCHePUMEHTAIbHUX JIOCIIIPKEHb METOJIOM €JIEKTPOHHOTO CIIIHOBOT'O PE30HAHCY IOJ0 BILIMBY
HEMAarHiTHOrO TOKPHUTTA 3 [IOKCHJY KpEMHII0 Ha eJeKTpoMarHitHi BiactuBocti MHY
Lao.775Sr0.22sMn0Os.

Baprto 3ayBaxuTH, 1110 HEJOMIKH poOOTH HE MAOTh NMPUHIUIIOBOTO XapaKTepy 1 HE BIUIMBAIOTh
Ha ii 3arajJpHy MO3UTUBHY OIIIHKY.

BinomocTti npo norpuMaHHsa akaaeMiyHoi J1o0podecHocTi. Y jaucepranii He BUSBICHO
TEKCTOBUX 3all03MYEHb Ta BUKOPHCTAHHS HAYKOBHX PE3Y/IbTATIB IHIIMX HAYKOBIIB 0€3 MOCHIIaHb
Ha BIJIMOBIJIHI JKEpea.

[TpuiiMatoun 10 yBaru BUILEBUKIAIEHE, CTBEPAXKYIO, 110 nucepTamniiina podora Cosu K.IO.
€ 3aBepUIEHO0I0, CAMOCTIMHO MiATOTOBICHOI KBali(iKalifHOIO HAYKOBOK Mpamer, B SKil
OTpUMaH1 HOBI HAayKOBO OOIPYHTOBaHI Ta MPAaKTHYHO I[IHHI pe3yiabTaTH. B sSKOCTI OCHOBHUX
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mepeBar naHOi mucepTauiiHoi poboTH CIiX BimHecTH (axT oOTpUMaHHA (yHIAMEHTaIbHUX
eKCIIEPUMEHTAIBHAX JAHMX INOJ0 MEXaHIYHHX HalpyXKeHb, AKi € HacHiIKOM TEILTOBHX
netopmanii, CIPHYMHEHHX PISHHULEIO xoedinienTiB posumpenHs Matepiany MHY 3aMiIIeHH>
CTPOHIIEM MaHTaHITIB IaHTAHY Ta MaTepiany iXHIX 0GOIOHOK 3 JIOKCHIY KPEMHIIO.

Bpaxaro, IO 38 aKTyalbHICTIO, HOBH3HOIO, HAYKOBMM pIBHEM Ta 00CSITOM IIPOBENCHM?
eKCIEePUMEHTATBHAX  JIOCTI/DKeHb  JuCepTaliifia po6ora Cosu K. [O. «Ejnekrpomarsira
BIACTHBOCTI MArHITHHX HAHOYACTHHOK B YMOBAX TeILIOBHX Aedopmauiii» B IOBHINM Mip
pinmopinac Bumoram ITocranoswm Ka6inery MinicTpin Ykpainu Bix 12 cigag 2022 poxy Ne 4«
«ITpo 3arBepmxenns [TopsanKy npuCyIKEHH CTYIIEHS HOKTOpa dinocodii Ta cxacyBaHHS PilllCHH:
pasoBol cmelianizoBaHoi BYEHOI pagy 3aKiamy BUIIOI OCBITH, HAYKOBOI YCTAHOBH P
IPUCYKEHHS CTYIEHSI JOKTOpa dinocodii», a 1i aBTop, CoBa KarepuHa FOpiiBHa, 3aCIyroBYy
IPUCYIDKEHHS HAYKOBOTO CTYICHS NOKTOPa dimocodii 3 ramysi 3mame 10 — IpupoaHuYi HAYKH 3
crenianpaicTio 104 — disuka Ta aCTPOHOMIS.

Odiriftanit ONOHEHT:

JOKTOP (i3uKO-MaTeMATHYHHUX HAYK,
CTapIINi HAyKOBHH CHIBPOOITHHK,
3aBimyBad BiUIiTy TeOpil MArHITHUX SIBHIIL

Ta MarHiTHOI JWHAMIK¥M KOHJEHCOBAHUX CEPEIOBUL — 7"
Incturyry marmetusmy HAH Yxpainm [ —~

Bonomumup ['OJIVD

24.10.2023
[Migmuc Bomomgumupa [Nomy6a 3acBiadyio

Buenuii cekperap [HCTUTYTy MarHeTH3MYy
HAH VYxpaiuu Ta MOH Ykpainu
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