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AxkmyansHocmes _membl. VTpaBleHHE CIHHOBOW M 3apsAOBON CTENEHSIMH CBOGOMBI C
TIOMOIIBIO MArHWTHBIX U 3JIEKTPHYECKHUX I0JIEH, YCTAHOBIEHHE YCIOBUM reHEPUPOBAHHS, YCHIICHHUS
H NICTCKTHPOBAHUS 3JIEKTPHYECKHX CHIHAJIOB B 0O0BEMHBIX MarHeTHKaX M HAHOCTPYKTypaxX Ha HX
OCHOBE SIBJIETCA OIHOH M3 aKTyalbHBIX 3a/1a4 (U3HKM MAarHUTHBIX SBJICHHN U KOHJEHCHPOBAHHOTO
COCTOSIHHSL.

Huccepranmonnas paGora Epemuna E.B. mocBsimeHa WCCIENOBAaHMIO B3aHMOCBSI3H
MarHMTHOH M S]EKTPUYECKOH MOJCHCTEM B MOHOKDHCTA/IaX M HAHOCTPYKTYpaX Ha ocHose 3d
METalloB M MX OKCHIOB. B mocnennue roapl ocoboe BHUMaHWE yZeNsieTcs MyIbTHpEPPOHKAM —
KJlacC TBEPABIX TEI, B KOTOPBIX COCYIIECTBYIOT XOTs OBI ZBa M3 TpeX MapameTpoB: MarHUTHOTO,
SJICKTPHYECKOr0 WM  MEXaHH4Yeckoro. B 3TuX  BemecTBax  MOXET  MpOSBIATHCS
MAarHuTOdIEKTpHIecKui 3¢ dexr. Ha MoMeHT mccnenoBanHuit He GBUIO SICHO, KAKHM 006pa3oM Ha
MarHHTO3/ICKTPUYECKHE CBOHCTBA BIIHAIOT HA CTPYKTYPHBIE H3MEHEHHS B KPUCTAJLIAX, 00pa3oBaHHe
ABOMHMKOB M HCKA)KCHHSI JIOKATbHON CHMMETPHH B aHHOHHO# noapemteTke. Hamuume 5THX mpo6iem
ONpPENCIUIO OAHO W3 HANpaBICHHH HCCIENOBAaHMH B MCCEPTALMH, COCTOANIEE B HM3YYCHHH
MarHUTHBIX, MarHUTOSJIEKTPHYECKHX W MArHUTOYNPYTHX CBOHCTB MOHOKPHCTAJLIOB OKCHOOPATOB
co crpykTypoir XautHta HOAl3xGax(BO3)s u SmiLayFe3(BO3)s, SBISIOmMEXCS MOAEILHBIMH
00BEKTaMH I M3ydeHHsI DU3MYECKMX MEXaHH3MOB, OTBETCTBEHHBIX 3a MarHMTOJIEKTPUYECKOE
B3aHMOJICHCTBHUE.

Crenyromumu 00BeKTaMH HCCIENOBAaHHS B3aMMOCBS3M MAUHUTHOM H JNIEKTPHYECKOM
NOACHCTEM B CIOXKHBIX oOkcuaax 3d wmertamwtoB Oeutn P3M  manramutser cocraBoB (Laj.
yEuy)o.7Pbo3sMnO3 u PbsMn70;5 neruposannoro nonamu Fe, Ga u Ge. B 3THX coeMHEHHSAX aBTOpa
HHTEPECOBAJA aKTyalbHas Mpodiiema 3apsI0BOro H MarHUTHOTO pa3zieneHus (paccioenus) (a3 u eé
TNpOsBICHAE B MArHUTHOM PE30HAHCE IPU CPABHEHMH C MarHMTHBIMH H MarHATOTPAHCIIOPTHBIMH
CBOHCTBaMH. DTa MPOGIIeMa ONpeIeNtIa He TOIbKO HAIPaBIIeHHE MCCIIEI0BAHHI B IHCCEPTALHH, HO
U CTEMYIIMPOBalIa pa3pabOTKy TEXHOJOTHH CO3/IaHHs BHICOKOKAYECTBEHHBIX MOHOKPHCTAILIOB.

Hakonen, 3aKkoHOMEpPHO JUIsi W3y4eHHs B3aHMOCBS3H MATHUTHOH M IEKTPUYECKOH
TIOZICHCTEM HAa OCHOBE OKCHAOB 3d MeTamioB OBUIM HCIONB30BAaHBI MCKYCCTBEHHO CO3IAHHBIE
TOHKOILJICHOYHBIE MarHUTHEIE TyHHEJIbHBIE HAHOCTPYKTYPBI (beppoMarHuTHLIH
MeTaJl/ AdNeKTPUK/peppOMarHuTHe  Metan  LSMO/LSM|_§O/MnSi/SiO>. B sToMm ciIydae
pemanace npobieMa Kak NepeKIiOueHUs KaHAIOB MPOBOIMMOCTH B 3aBHCHMOCTH OT MArHHTHOTO
TOJIA ¥ TOKA CMEIIEHHS, TaK U MOMy4eHHs (POTOOTKIMKA HA NIPOBOAMMOCTE IIPH TYHHEITMPOBAHHH
HOCHTeNeH 3apsiia yepe3 AM3JIeKTPUYECKHUH CIIOH B CTPYKTYpe.

BakHBIM aKTyanbHBIM MPAKTHYECKHM HANPABICHHEM HCCEPTAIlMH B IIPOLECCE U3yUYCHHUS
B3aMMOCBA3M MArHUTHO! M 3JIEKTPUYECKOM TOJCHCTEM B HAHOCTPYKTYpax Ha OCHOBe 3d MeTawion
ABIIACTCS ~ CO3JAHME IIAHAPHOM JHOAHOM CTPYKTYpHl —MeTall/AM3JIEKTPHK/MOTYIIPOBOIHHK
Fe/Si02/p-Si ¢ 6apbepom IlloTTkH, KOTOPBI GopMUpyeTCs Ha rpaHHLE paszaena SiO2/p-Si.

W3  BbimeckasanHoro cuemyer, uro BeiGpanHoe Epemuusiv  E.B. HalpaBJIeHHE
AUCCEPTALIMOHHOTO  MCCIICIOBAHHS, IIOCBAIIEHHOE W3YYEHHMIO B3aMMOCBS3M MArHUTHOM W
JNIEKTPUYECKOH MOJCHCTEM B MOHOKPHCTAIUIAX W HAHOCTPYKTYpax Ha OCHOBe 3d METAIOB M HX
OKCHJIOB, SIBIISIETCS AKMIYAIbHBIM.

Bce wuccnenoBamus, npencTaBieHHBIE B MCCEPTALMH, MPOBOMMINCH B paMKax

FOCyIapCTBEHHBIX ITPOIrpaMM H IpH IOAACPKKE T'PaHTOB P(D, 4YTO TaKX€ CBUICTEIILCTBYET 00
AKTYyaJIbHOCTH TEMBI TUCCEPTALIUH.

Cmpykmypa u ocnognoe codepcanue pabonivi. I[nccepraunx Hanncaﬂa B COOTBETCTBHH C
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01.04.11 — ¢usuxa MarHuTHBIX siBleHHH. OHA COCTOMT M3 BBEJEHHS, CEMH I71aB, 3aKIIOYCHHS H
cucka nureparypel. Pabora usnoxena na 262 crpanuuax, skmouas 104 pucynka, 8 TaGmmi u
CIIUCOK JTUTEPATypsl U3 221 HAaUMEHOBAHUS.

Bo BBeneHWM nNpHBENEHO KpaTKoe ONHMCAHHE pPAa3IHYHBIX GU3MYEeCKHX MEXaHU3MOB,
OTBETCTBEHHBIX 3a B3aMMOJCHCTBHE 3apsI0BOH M CIMHOBOH NOJCHCTEM B MYJIBTH(hEPPOHKAX, B
MaHTaHUTax C KojloccanbHbIM MarHutoconporusneHneM (KMC) u B muiaHapHBIX MarHHTHBIX
CTPYKTypax Ha OCHOBE 3d METa/UIOB M MX OKCHIOB. J[aHO 060CHOBAaHHE aKTyalTbHOCTH BEIOpaHHOM
TEMBI, ChOPMY/IHPOBAHBI LEeNb M 3a1a4i PaGOThl, MPUBENEHBI OCHOBHBIE MOJOKEHHUS, BEIHOCHMBIE
Ha 3alIUTYy.

IlepBas rnaBa mocBsieHa JHTEpaTypHOMY 0630py TEOPETHYECKUX H 9KCIIEPUMEHTATbHBIX
HCCIIC/IOBAHUH MarHMTOIJIEKTPHIECKOTO 3ddekTa B MyabTH(EPPOHKAX, MArHHTOPE3HCTHBHBIX
SIBNEHUHA U pacciioeHuio pa3 B ManranuTax ¢ KCM, CIMH-32BHCHMBIM SIBJICHHSM B TYHHEJBHBIX H
THOpUIHBIX CTPYKTypaX. OTMeYeHBI HepelleHHBle NpOOIEMBl, CBI3aHHBIE C IpoLeccaMu
B3aMMOJICHCTBHS] MArHUTHON M 3JIEKTPOHHOM IOJCHCTEM B THX MAaTePHANAX, JAHO 0GOCHOBAHHE
BbIOOpa 06BEKTOB HCCIIEJOBAHMS ¥ ITYTH PELISHUs TOCTABJIEHHBIX 3a/1aY.

Bo BTOpoi rnaBe oOmMCaHBI METOXBI CO3MAHHS MOHOKPHCTAILIHYECKHX obpasuoB
okcuboparoB HoAl3xGax(BOs3)s u Smi.xLaxFe3(BOs3)s co CTPYKTYpPOH XaHTHTA W MaHTAaHHTOB
(Ln]-yEuy)0.7Pb0.3Mn0O3  (0<)<1)  co CTPYKTYpOH II€pOBCKHTa, HOMHHAIBHO YHCTHIX
MOHOKpHCTaIIOB Pb3Mn7015 n nerupoBannbix monamum Ga, Ge u Fe, a Taxke TEXHOIOIHH

IIPUTOTOBJICHHUS IIAHAPHBIX CTPYKTYP ()epPOMArHUTHBIA MeTayuy/ AUINeKTPUK/GeppOMarHHTHBILH
METaJll UM MOJYPOBOJHHMK C 3NIEKTPOJAMH JUIS M3YYCHHS SJIEKTPHYECKHX CBOWCTB. OMHCAHbI
METO/BI aTTECTALMK U U3YYCHMS TPAHCIIOPTHBIX M MAarHUTOTPAHCIIOPTHBIX CBOMCTB HA MOCTOSHHOM
W TEPEMCHHOM TOKE INPM HAIMYHM M OTCYTCTBHH OOIy4eHHs CBETOM, METOABI H3Y4eHHs
MarHMTHOTO pE30HaHCa B IIMPOKOM TEMIIEPaTypHOM HHTEpBajle, a TaKKe YCTAHOBKA Ha Oase
xommiekca PPMS-9 (Quantum Desing) 11s n3Mepenuii MarHuTHBIX, 3JIEKTPHYECKUX, KATIOPHYECKHX
M MarHUTO3JIEKTPHYECKHX CBOMCTB 00pasIIoB.

B Tperkell rnaBe mpencTaBICHBI OpPHIMHATBHEIE —PE3YIBTATHI H3y4YEHUsI IIPOIIECCOB
B3AUMOJICHCTBHSl MarHMUTHONH M OJIEKTPHYECKOH MOACHCTEM B MYJIBTH(EPPOMKAX, B YaCTHOCTH,
MArHHTOS/ICKTPUIECKHX CBOHCTB MOHOKpucTamioB HoAlxGax(BOs3)s m SmiLaxFe3(BO3) pu
CPAaBHCHHH C MArHUTHBIMA ¥ MarHUTOYNPYTUMH cBoiicTBamu. Ha npumepe HoAlsxGax(BOs)s aBTop
yOenuTeNnbHO MOKa3asl, YTO BEIMYMHA MAarHHTOAJIEKTPHYECKOTO s¢dexra 3aBUCHT OT (akTopa
JIBOHHMKOBAHHS, IIPHBOIAIIETO K YMEHBIICHAIO BEUYHHEI JIIEKTPHYECKOMN noJsipu3anuu. BaxkHeiM
pe3yJbTaToM IIPOBECHHBIX HCCIIEIOBAaHMH SBIISIETCS oOHapyxeHue KOPpEeSIHA
MarauTO3/ICKTPUYCCKIX M MAarHUTOYNPYTHX CBOHCTB B SmixLaxFe3(BO3)s, koTOpas, mo MHeHHO
aBTOpa, CBA3aHA C H3MEHEHUEM KPHUCTAJZIMYECKOTO IMOJISA, BBI3BAHHOTO JIOKAIBHBIMH HCKAKEHUSIMH.

B 4eTBEpTO#f riaBe W3y4aroTCs TMpoLECCH B3aMMOEHCTBHS MATHHTHOH H JNIEKTPUYECKOi
IIOZICHCTEM ~ METOJIOM  3JICKTPOHHOIO MAarHUTHOTO pPE30HAaHCA B HOBBIX  COEJWHEHHAX
MOHOKpHCTaIoB (Lnj-yEuy)0 7Pbp.3Mn0O3 (0<y<1) ¢ KMC, npu cpaBHeHHH ¢ ux MarHUTHBIMH,
TPaHCIIOPTHBIMH M MAarHMTOTPAHCIOPTHBIMH CBOMCTBaMH. BaXHBIM HMTOroM wWcClIenOBaHHI
ABIIACTCS HAaOIIOJICHHE (MArHHTHOTO (ha30BOTO PACCIOSHHSN» METOAOM MATHHTHOIO pe3oHaHca,
KOTOpO€ MpOABIACTCS B BHIAE PE30OHAHCHBIX JIMHWH, MPHUCYNIMX PA3IHYHBIM MAarHHTHBIM (asam.
ABTOpOM y6enuTenbHO ObLIO T0KA3aHO, YTO 0OBEMBI MATHUTHBIX (a3 meHsIOTCS OT TEMIIEpaTypHI 1
MArHuTHOTO NOJIS, @ yBEIMYEHHE TOKA IIPHBOINT K YBEITHYEHHIO 00beMa IPOBO/IAIIIEH (a3bl.

B naTo#i riaBe mpouecchl B3aMMOIEHCTBHS MAHHTHOH H JJIEKTPHYECKOH TIOACHCTEM
M3Y4aloTCs B HOMHHAJIBHO YHCTBIX MOHOKpHCTamuiax Pb3Mn7015 u nerupoBannsx monamu Ga,

Ge u Fe. 3neck cnemyer orMeTuts, 06HApYKEHHBIH aBTopoM B Pb3Mn7015 cTpykTypHbIi nepexon
oT pombmyeckoi (Pmna) k rexcaronamsHoit (P63/mem) CTPYKTYpe NpH TOBBIIIEHHH TEMIIEPaTypBI.

Onenka sHepruM OOMEHHBIX B3aMMOJEHCTBHH B paMKax MOJETH KOCBEHHOTO OGMEHA MO3BOJHIA
aBTOPY OOBSICHATH H3MEHEHHE MATHUTHBIX CBOMCTB IPH neruposanuy Pb3Mn7015 nonamu Ga, Ge
u Fe.




B 1iecToif riaBe mpomecckl B3aMMONEHCTBHS MarHMTHONW M 5EKTPHYECKON MOACHCTEM
M3y4aloTCs B TYHHENBbHOH CTpykType LSMO/LSM1-60/MnSi/SiO2. BaxkHO OTMETHTB, 4TO BCE
pe3y/ibTaThl MCCIENOBAHMH B OITOM pasfene SBIAIOTCS HOBBIMH. ABTOPOM OGHApYXEHO
NEPCKIIOYCHAC TOKOBBIX KAHAJIOB IOJ JEHCTBHEM TOKAa CMEINCHMS W/WIM MarHMTHOTO MOJIs,
obHapyxeH (oToseKTpuyecKuii 3pdeKT ¥ OOBACHEHH! NMPUUHHBI €0 MOSBICHHS, CBA3AHHBIE C
TeHepalKeil 3JIeKTPOH-IBIPOYHBIX AP B AUIJIEKTPUYECKOM CIIOE.

B cenpmoii rimaBe mporecchl B3amMOEHCTBHS MAarHHTHOM | SJIEKTPHYECKON IOJACHCTEM
u3y4aloTcs B rHOpuAHON HaHOCTPYKType Fe/SiO2/p-Si ¢ Gapsepom I11oTTKH, KOTOPBII bopmupyercs
Ha rpanmue paszgena SiO2/p-Si. ITokazaHo, 4TO B Takol CTpyKType MarHMTOCOIIPOTUBIICHHE Ha
NICPCMECHHOM TOKE INPEBBIIACT €r0 3HAYEHHUs Ha IIOCTOSIHHOM TOKE. JTO SBJICHHE OOBICHIETCS
OCOOGHHOCTSIMH  3]IEKTPOHHOTO TPAHCIIOPTa, KOTOPhE OGYCIOBNEHBI MPOLECCAMH nepe3apsiiKu
TIOBEPXHOCTHBIX HLEHTPOB Ha rpanuie paszgena SiO2/p-Si a YyBCTBHTENBHOCTH HMMIIENAHCA K
MarHHTHOMY IIOJIFO CBSI3aHA C NMEPECTPOHKON SHEPreTHYECKOH CTPYKTYPBI MATHUTHBIX LIEHTPOB O]
JIEHCTBHEM I10JIS.

B sakmouenun cgopmynMpoBaHBI MOJNydeHHBIE aBTOPOM JIHMCCEPTAllid  Hay4YHBIE
pe3yJIbTaTHhI.

Croucok  nMTepaTyphl  COAEPXHT  JOCTATOYHO — IIONHYIO Oubnuorpadpuio mo  Bompocam,
PaccMOTPEHHBIM B paboTe, a aBTOpedepaT MoTHOCTBIO OTPaXKaeT COAEPKAHUE TUCCEPTALIHH.

Hayunaa noeusna pesynomamos Oduccepmauuonnoii _paéome. Bee, pelaemMble B
AHUCCEPTALMH 3a/1a4H SBJISIOTCS HOBbIMH. OHU BHOCAT CYIIECTBEHHBIN BKJIA/ B IOHUMAHHE
— MarHMTO3/IEKTPUYECKHUX MPOIIECCOB B MYJIbTH(EPPOUKAX;

— TpoONEeMBI CYINECTBOBAHHS M W3MEHEHHS NPH BHENIHHX BO3IEHCTBHSIX HEOHOPOIHOTO
3apsJI0BOTO M MarHATHOTO COCTOSIHHS, €r0 B3aMMOCBSI3M C MATHUTHBIM 3JIEKTPOHHBIM PE30HAHCOM B
MaHraHHUTaXx;

— BOMpOCaM TPaHCHOPTa M BO3HUKHOBEHHs (OTOMHIYNMPOBAHHBIX 3()(PEKTOB B IIAHAPHBIX
TYHHEJIBHBIX CTPYKTypax;

— BONpPOcaM pa3paboTKH (U3MYECKUX MPUHIUIIOB JCHCTBHS 3EKTPOHHBIX YCTPOHCTB M CO3NAHMIO
HOBBIX MAarHHTHBIX ()YHKIHOHAIBHBIX 3JI€MEHTOB CHMHTPOHHKH HA OCHOBE TOHKOILIEHOYHBIX
HaHOCTPYKTYP.

HanGornee BaxxHBIME pe3yIbTaTaMu SBISIOTCS ClIE/TyIOLIHE.

1. Onpenenensl ¢u3nyYecKHe MeXaHH3MBI, BIHAMIONKE HA MarHMTO3JIEKTpHUECKUuil 3(pdexT B
okcuboparax HoAl3-xGax(BO3)4 u Smj-xLaxFe3(BO3)4, u OIpeJieNIeHa POJb ABOWHUKOBAHHUS B
MOHOKpHCTa/IaX B pOPMUPOBAHHM MarHUTOAIIEKTPUIECKOTO dbdeKTa.

2. MeTosioM MarHHTHOTO PE30HAHCA 3KCIIEPHMEHTAIBHO JOKA3aHO CYILIECTBOBAHUE «PACCIIOCHHUS
da3z» B MoOHOKpHCTamIax (La1-yEuy)0.7Pb0.3Mn0O3, ycraHoBIeHBI (u3HUecKue MEXaHU3MBI,
OTBETCTBEHHbIE 32 H3MEHEHHE OTHOCHTEIBHOIO 00beMa MArHUTHEIX (ha3.

3. OKCHepUMEHTaIBHO TOKA3aHO, YTO CHIIbHAS KOPPEJSIHSA MATHUTHON H 3JIEKTPOHHOH MOJICHCTEM B
coeqmueHuH Pb3Mn7015 NpHBOIMT K CMEHe MEXaHM3MOB SEKTPONPOBOAMMOCTH OT MOJIETH C
TIEPECKOKOM TOJISIPOHOB MAJIOTO paJIiyca IO COCEAHUM y3/1aM K MOJIEIH EPECKOKOB ¢ MePEMEHHOM
JUIMHHOM NpPBDKKA.

4. VcCTaHOBNEHBI MeXaHM3MBI (OPHEHTALMS HAMATHHYEHHOCTH CJIOEB, HAJUYUE ONTHUYECKOrO
M3JIy49CHMS, BEIUYAHA TOKA CMEINCHHs) OTBETCTBEHHBIE 3a MPOLECC MEPEKTIOYEHHS TOKOBBIX
KaHaJIoB B TYHHEJIbHOH HanoCTpykType LSMO/LSM1.§0/MnSi/SiO>.

5. JlokasaHo, 4T0 B rHOPHUIHON HAaHOCTPYKType Fe/SiO2/p-Si ¢ Gapsepom IIOTTKH 3MEKTPOHHBI
TPaHCIIOPT ONPE/IEIIACTCS Kak MIPOLECCAMHU TIepe3apsi/Iki OBEPXHOCTHBIX LIEHTPOB HA FPAHHIE pa3/ena
SiO2/p-Si, Tak u mepectpoiikoif FHEpreTHyYEcKoi CTPYKTYPbl MarHHTHBIX IIEHTPOB II0J] AEHCTBHEM
MarHMTHOTO TI0JIS.

Cmenenb 0docmogepnocmu _pesynbmamos _u_06oCHO8AHHOCH 66160006 JUCCepTaIiK
o0ecrieuMBaeTCsl HCMOJNB30BAHMEM KAK OPHIHHANBHBIX, TaK M X0pomo anpoOHPOBAHHBIX
OKCIICPUMEHTATIBHBIX METOJUK, TEOPETHYECKHX MOJENEH M BOCIPOM3BOIMMOCTHIO PE3yJIHTATOB,
TMOMy4CHHBIX HAa pasIM9HBIX MArHHTHBIX 00pasuax (MOHOKPHCTALII MYJTbTH)EPPOHKOB |




MaHTaHHTOB, TYHHE/IbHBIE M THOJHBIC IJIAHAPHBIE HAHOCTPYKTYPEI), SICHHIM (H3HYECKHM CMBICIIOM
YCTAQHOBJICHHBIX ~ 3aKOHOMEDHOCTEH, TIIATENbHBIM CPAaBHHTEIBHBIM AHAIW30M  IIOJYYEHHBIX
SKCNEPUMEHTAIBHBIX PE3yJIbTaTOB MCCIICIOBAHUS C TeOpHed U GONBIINM 06BEMOM JTHTEpaTypPHBIX
AaHHBIX. Pe3ybTaTsl ony6nuKkoBaHs! B MOHOrpaduy, B natente PO Ha H306peTeHNe U MOYTH B TPEX
AICCATKAX CTaTed NEHTPaIbHBIX M 3apyOeXHBIX JKYPHAIOB, BKIIOYEHHEIX B nepedens BAK u
npom anpobanuio Ha Beecorosusix, Beepoceuiickux 1 MexmyHapoaHbIx KOH(pEpeHIHSIX.

Ilpakmuueckan 3HauuUMOCmb _noayueHHbIX pe3yibmamos CIIOCOOCTBYET paCUIHPEHHIO
NPEACTABICHAH O TPHPOAE CNMH-3aBHCHMEIX SBICHHH B MOHOKDHCTAUIAX U IUIaHAPHBIX
HAaHOCTPYKTypaX, MO3BOJAET CO3JaTh HOBbIE MAarHUTHBIE (YHKIHOHAIbHBIE MaTepHaTBl IS
YCTPOHCTB MHKDO3JIEKTPOHHKH H CIOHHTPOHMKH. OHa IOATBep)IeHAa HAIMuHeM mareHTa P® Ha
u300peTenne « TyHHETPHOrO MArHUTOPE3UCTHBHOTO 3IEMEHTAY.

3ameuanun k Quccepmayuonnoii pabome.

1. Ha3sanue muccepraumy Gosee MONHO OTpaXkaeT Ieib JMCCEePTALH, HEXETH LeNb paboThl,
ONHCaHHAs BO BBEJCHHH, B KOTOPOH OTCYTCTBYET KOHKPETHOE YKa3aHHE B KaKMX MaTepHalax
HEOOXOMMO “yCTaHOBHTH B3aHMOCBSI3b MATHUTHOH H 3NIEKTPHYECKO [TOICHCTEM .

2. B riaBe 2 npu onMcaHHK METOMK M3MEPEHHH He YKa3hIBATOCH KAKHM CIIOCOOOM M KaKUM
MaTepuaioM KpemHIHCh o0pasibl B MpoOIecce WCCIENOBaHHH, XOTS COCTaB, Harpumep,
S/IEKTPOKOHTAKTHOTO K€ yKasbIBalICsi. ABTOpD He yKa3al IOTPEIIHOCTH HW3MEPEHHH HH B
METOJIMYECKOH YaCTH, HHU B MOCJIEAYIOMUX I[71aBaxX, YTO 3aTPyIHSET OLEHUBATH TIOHATHE «xoporee»
COrjacHe KCIEPUMEHTAIbHBIX H TEOPETHYECKHMX JaHHBIX.

3. B rnaBe 3 aBTOp ymorpe6iaseT MOJHOE B HacTOsIIee BpeMsl JKaproHHOE BBHIpaXKEHHE
«XHMHYECKOE JaBJICHHE» BMECTO M3MCHEHHs KyJOHOBCKOTO MOTEHIHANa IIPH JIOKAIBHOM
MCK)KCHHH aHHOHHOTO OKpYXeHHs P3 HoHa. 5] npoTHB Takoro BhIpaKeHHs, MOCKOIBKY OHO, Ha MO
B3TJISL, HE OTpaKaeT (PU3HYECKHil MpoLece IIPH JIOKAIBHOM HCKaKEHHH PELIETKH.

4. B rnaBe 5 Ha cTp. 172 MHe He MOHSTHO, KAKHM 00pa3oM MOXHO NpPOBOJMTH pacyeT
OOMEHHBIX B3aUMO/ICHCTBHIf B «TeKCArOHANLHON YCTAHOBKE»?

5. B rmaBe 6 aBTOp HeyGeaUTENbHO ApryMEHTHPYET MOSBIEHHE boTo371eKTPHYECKOTO
sbdekra, BHI3BAHHOE OOPA30BAHHEM 3JIEKTPOH-IBIPOYHBIX nap B JM3JIEKTPUYECKOM MpoCioiike,
COCTOsIIeH W3 MaHraHuTa ¢ aeduiurom Mn. [Ipuyem, panee, B 4 riiase q0ka3aHO COCYILECTBOBAHHE
B MaHraHHWTaX BBICOKONPOBOAAMMX H crabompoBonsmux obmacrteif (paccioenue as). Muoro
IKCIICPUMEHTANBHBIX 0KA3aTEeNbCTB PACCIOCHUsS (a3 B MaHTaHHTAaX HMEETCs TakkKe B HAydHOM
jAteparype. B oToM ciiydae aBTOp mOMKeH GbUI paccMOTPETh BOIPOC O (bOoTOMHAYIHPOBaHHOM
00pa3oBaHKK NPOBOMAIIMX IENOYEK (TOKOBBIX «IIHYPOBY, KaHaJIoB) B IPOCIIOWKE MAHTaHHWTA He
TOJILKO NIPH NOCTOSIHHOM IO/ICBETKE, HO U NEPEMEHHOI.

6. B rmaBe 7 aBropy ymanock 0GHApyXHTh aHOMATHHO OOJNBIION MarHeTOMMIIEIaHC H
NPE/UVIOKEH (DU3HMYECKHH MEXaHW3M €ro IOSBJICHHs, CBS3aHHbBIH C IpoIIecCaMU  IIepe3apsiIKu
TIOBEPXHOCTHBIX LIEHTPOB Ha rpanuue paszaena SiO2/p-Si. Tem He MeHee, 3TO BeChbMa HEOOBIYHBII
Pe3yJIbTaT U MO3TOMY €ro 00CYKIEHHIO aBTOPY CIIEA0BAJIO YAESTHT OOJIBIIE BHUMAHHUS.

VYka3zaHHbIe HEAOCTaTKH HE CHUXKAIOT ILIEHHOCTH pa6OTI>I M HE 3aTparuBarOT OCHOBHOI'O
COZCPIKaHUs NUCCEePTALUHU.

3arnwouenue. Jvccepranmonnas pabora Epemuna Eezenus Bnaoumuposuua BeimonHeHa
Ha BBICOKOM HAy4HOM YPOBHE W IIPEJICTaBIsIeT cOOOM 3aBEpIIEHHOE CAMOCTOSTEIBHOE Hay4HOE
HCCIICZIOBAHKE, B KOTOPOM COJEPXHTCS PpEIICHHE BAKHBIX HAYYHBIX 3a/a4, MO3BOJISIONINX
NOCTPOUTE Ooliee TONHYIO KapTHHY MarHUTO3JIEKTPUYECKUX CBOMCTB  MyJIbTH(EPPOHUKOB,
OOBACHUTB MPHPOY paccioeHus (as IIPA BHEITHEM BO3JCHCTBHU B MaHTaHUTAX C KOJOCCAIBHBIM
MarHMTOCONPOTUBIICHHEM, OOBSCHATHL MPUPOAY IPOLECCOB MEpeHOca 3apsjia B TYHHEJIbHBIX H
AMOZHBIX MIAHAPHBIX HAHOCTPYKTYPAX U YKa3aTh IyTH MX IPAKTHYECKOTO IPHMEHEHHS.

ABTOpedepaT MCCEPTANHH M OMyOIMKOBaHHBIE PaGOTHI aBTOpPa B BBICOKOPEHTHHIOBBIX
HaYHBIX H3/[aHUSX MONHOCTBIO OTPAXKAIOT HAYYHYIO HOBH3HY H COJIEpKaHHe PabOTHL

Cuurato, 4T0 muccepranmonnas paGota “B3amMOCBS3b MATHHTHOH M 3JIEKTPUYECKOM
TMOZICHCTEM B 0OBEMHBIX KPHCTaLIaX M HAHOCTPYKTYypax Ha ocHose 3d moHoB Fe u Mn” 1o cBoeii




AKTyalIbHOCTH, HAyYHOMY YPOBHIO, 00BEMY peIIaeMbIX 3a1ad ¥ 3aBEpUIEHHOCTH WCCIIEI0BAHMI
OTBEYAeT BCEM KpHUTepHsAM «IIonoXkeHHMsT O MPHCYXICHWH YYEHBIX CTENeEHeH», YTBEpXKICHHOTO
ITocranoBnenuem IlpaButensctBa PO No 842 or 24 centsibps 2013 r., mpexbsBISeMBIM K
AIOKTOPCKHM JHccepTanuaM, a ee aBTop, Epemun Eezenuii Bnadumuposuu, 3acmyxusaer
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