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odunuansroro ommonenta Bonkoso# Oneru CepreeBHBI Ha quccepranuio «B3anMocBs3b
MarHHTHOM M 3JICKTPHYECKOH HOICHCTEM B OOBEMHBIX KpHCTAlIaX M HAHOCTPYKTYpax Ha
ocuoBe 3d woHOB Fe m Mny, mpencTaBieHHYIO Ha COMCKAaHHE YYEHOH CTENEHH JOKTOpa

Gbu3uKO - MaTeMaTHIECKHAX HayK o crenuanbHocTd 01.04.11 — dpu3suka MarHUTHBIX SBICHUH.

Iuccepranus Epemuna Eprenus Brnaguvuposmda “B3auMocBA3b MarHdTHOM H
SIEKTPHYECKOMN MOACKCTEM B 00BEMHBIX KPHCTAIUIAX ¥ HAHOCTPYKTYpax Ha OCHOBE 3d HOHOB
Fe mw Mn”, npencraBleHHas Ha COMCKaHHE YY€HON CTemeHH [HOKTOpa (QH3UKO —
MareMaTHueckux Hayk mo croempanpHocTH 01.04.11 — GmM3MKa MarHHTHBIX SBICHUH,
HOCBAIIEHa (YHIAMEHTAILHOMY  SKCIEPHMEHTATHHOMY  HCCIECAOBAaHHMIO  MAarHHTHEIX,
TPaHCIIOPTHEIX CBOUCTB BO BHEITHEM MAarHMTHOM II0Je B 00BEMHBIX KpUCTa/IaX MAHTaHUTOB
U IUIEHOYHBIX THOPHIHBIX CTPYKTypax. MccienoBanus B 3TOM HaIpaBICHUH MPHHAMICKAT K
OIHOMY M3 HamboJiee aKTyabHBIX HalpaBleHUH B (HU3MKe KOHICHCHPOBAHHOIO COCTOSHHMSL.
WuTtepec k mopoOHBM 3a1a4aM 00yCIIOBIEH TOTEHIMANEHO MOJIE3HEIMU (DYHKIIMOHATIBHBIMH
CBOMCTBaMH, KaKk TO MAaTrHHTORJIEKTpHYeCKHUM 3(hdexToM, MyIbETH()EpPPOITEKTPHIECKUMH
CBOHCTBAMH M CIIMH — 3aBHCUMBIMH SBJICHUAMH B IUIAHAPHBIX CTPYKTYpax.

Crpyxrypa muccepraunoHHoi pabotel Epemuna E.B. Tpamuuonna. Pabora cocTont
u3 0030pa MAarHUTOANEKTPHYECKUX SBICHHH B MAarHUTHBIX JUAJIEKTPUKAX, CIIMHOBOIO
s¢pdexra Xomra, MATHUTOPE3UCTHBHBIX SBJICHUH B MAHTAaHUTAX, CIIHH — 3aBHCHMBIX SBIICHUMH
B IUTAHAPHBIX CTPYKTYpPaX, SKCIEPUMEHTAIBHON YaCTH U MIATH PE3yJIbTATHBHBIX ITIAB.

B rmepBoii ryaBe [AMCCEpTAIlMM ONpPENENEHBl KIacchl MAaTepUajoB C CHIBHOMR
B3aMMOCBS3BI0  MEXIY CIOHMHOBOH M  3apialoBOH  TNOACHCTEMaMH, a  HMEHHO,
MarHHTOIUIEKTPUKH, MarHATOAKTHBHBIE CHCTEMEI CO CBOOOINHBIMEM HOCHTEISAMHM 3apsfa,
MarHUTOAKBTHHEIE CHCTEMBI CO CBOOOJHBIMH HOCHTEISIMH 3apsja, B KOTOPBIX CIHHOBBIE
CTeNeHH cBOOOIBI OKAa3bIBAIOT BIMSHHE HA TPAHCIIOPTHEIE CBOMCTBA, H CHCTEMBI C YHCTO
CIIMHOBBIM TOKOM. JIJI yKa3aHHBIX KJIACCOB MaTepPHAIOB OIMCAHBl XapaKTepHEIE CBOMCTBA M
b dexTer. OOCYKIAIOTCS METOIBI M IOAXO0/IBI HCCIIENOBAHMS MEXAHU3MOB, OTBETCTBEHHEIX 32
CHIIbHOE MAarHHUTO3JIEKTPHYECKOE B3aWMOJCUCTBHE, KaK TO XHMHYECKas MOXu(HKAIHs
POIMTENBCKHX COEAMHEHHH, HAHOCTPYKTYPHPOBAHHE MM CO3JaHHE IIaHAPHBIX CTPYKTYP.

OCHOBHEIMH 3KCNIEPUMEHTANBHBIME METOJaMH, HCIIOIB30BAHHBIMH aBTOPOM ¥
OIIHCaHHBIMH BO BTOpOﬁ rjiaB€ OHUCCEPTaAllHH ABJIAIOTCA H3MEPEHHS TEPMOTHHAMHYECKHX H
KMHETHYECKHX XapaKTePHCTHK. ABTOp BHPTYO3HO BIaieeT 3THMH METOIMKAMHM W MMEHHO
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MarHMTHBIX T[IOJIEH M TeMIeparyp, 4Yro sBIeTCs OTIMYMTENBHOH depTod  ero
nuccepTaluonHoi pabotel. Tak, B paboTe OH HCIIONB30Bal KakK CTaHIAPTHBIE BO3MOXKHOCTH
CHCTEMBI M3MEpeHHS (PU3MYECKHX CBOMCTB, TaK H OINIHIO HCCIENOBaHHH HA MOCTOSHHOM
TOKe. B 3TOH e rnaBe HaHel OCHOBHBIE IIPENCTABIEHHS O APYIMX SKCIEPHMEHTANBHEIX
METO/IMKAX, HCIONb30BAHHBIX IS YCTAHOBIEHMS B3aHMOCBS3M MAarHHTHOW M 3JIEKTPOHHOH
IIOZICHCTEM, BKIIIOYAs CIEKTPOMETPHIO ALEPHOIO MArHUTHOTO PE30HAHCA.

B Tperneii I1aBe quccepTanyy NpejICTABICHO HCCIIEI0BAHHE MATHHTOIIEKTPAYECKOTO
s dexTa B peIKo3eMeNbHEIX OKcuboparax ¢ MarHUTHBIM pasbaeieHueM B f — mopcucreme,
SmjLaFe;(BO;s)s, u d — mnoacucreme, HoAl;Gay(BOs);. CemeiicTBo coequHeHHi
Sm«LasFe3(BOs)s wHccrnemoBanioch MeTOIOM DPEHTIGHOBCKONH mMUGpaKknuW Ha IIpPEIMET
COOTBETCTBUS (Da30BOMY M CTPYKTYpHOMY THIy. BHenpeHwe naHTaHa NPaKTHYSCKH HE
OTpaKacTCsd Ha IIOBEJIEHHHM JKEIE3HOH IIOJCHCTEMBI, KOTOpas HCILITHIBACT JOJBHHI
aHTH(eppOMarHuTHEIH nopanok npu 35 K, HO MPHBOAMT POCTY MarHMTHOIO MOMEHTA Ha
GOpMYNIBHYIO ENMHMITYY W YMEHBIICHHIO MarHUTOAIEKTpHYecKkoro sddexra. Jlis oOpsacHeHns
3TOr0 3(Q@deKTa IKCIEepUMEHTaJbHBIE KpPHBEIE HAMATHHYEHHOCTH MOJEIHAPOBAIHCEH
TCOPETHYECKH IIPH BapHalldM MAarHHTHBIX MOMEHTOB M YIJIOB MEXAy HHMMH. bbUTa
IPEIONEHA MOJIEh MATHUTHEIX TOMEHOB C OCAMH aHTH(eppoMarneTusma mox yriom 120°,
IIpy 3amelleHHH MAarHATAKTHBHOTO MoHa Sm’’ Ha HemarmuTtHsi La®* ma TeMIIEpaTyPHBIX
3aBHCHMOCTSX  HabmIofalochk  IIOJABJICHHE  MarHHTOJIEKTpHYeckoro  sddexra u
MarHUTOCTPHKIIHH, TOTAa KaK Ha ITOJIEBBIX 3aBUCHMOCTSX He OBLTO BBIIBIEHO OHO3HAYHOM
TCHICHIMH [l MarHHTOCTPHKIMH, YTO CBA3BIBATOCH C HEPECTPOHKON BHEPTETHYECKOIO
CINEKTpa YpOBHEH caMapHs M3-3a HCKaKCHHsS pEIIeTKH IPH BHEApeHHH OGojiee KPYIHOIo
naHTaHa. B cemelicTBe mnapamarHuTHBIX coeamHenmdt HoAl; Ga(BO3); Habmomaercs
YMEHBIICHHE aHH30TPONHH IOJIbMHS [IPH 3aMEIICHNH AUTIOMHUHHUS Ha Taaui. DTo CBI3aHO C
IePEPACIPENICICHHEM IITaPKOBCKOH CTPYKTYphl JHEPreTHYeCKHX YPOBHEH OCHOBHOIO
MynbTEILIeTa HoHa Ho’* m3-3a CTpykTypHOro mepexoza npu Ts = 247 K B HoGa;3(BO;),.
XuMErdecKas 3aMeHa KaTHOHOB AUTIOMHHMS Ha Tauliil [ONABISET MArHUTO3NEKTPHIECKHit
sddext. Ommaxo, ero Bemumumaa B HoGaz(BO3), Pap(Hp)~ -1020 MKK/M? CYIIECTBEHHO
IIPEBBIIIACT BCE H3BECTHBIE 3HAUEHHU AT GeppoOOpaTOB peIKo3eMeETLHBIX META/LIOB.

BaxxHoe mecTo B qmccepransoHHoM pabote Epemuna E.B. 3aHHMAOT HCCeqoBaHHS
MaHrauutoB (Laj.yEuy)o7Pbo3sMnO;. BHenpenue eBpomds B HO3MIMIO JIAHTAHA ITOJABISIET
(opmupoBanue heppOMarHHTHO — YIOPSAOUEHHOH CTPYKTYPHI H CIIOCOOCTBYET IPOSBICHAIO
CIIMH — CTEKONBHBIX 3(dexroB. ITo Mepe 3amernenus uWoHOB La Ha Eu B cumcreme
(LaiyEuy)o 7PbosMnO3 npu HH3KHX TeMIlepaTypax MONaBIAETCS OCHOBHOE METALTHIECKOE

COCTOSHME TaK, 4To Ipu y = 0.6 cucTeMa CTpeMHTCS K OCHOBHOMY JH3JIEKTPHYCCKOMY



COCTOSHHIO. MarHHTOCOIPOTHBICHIE HCCIENOBAHHBIX METAUIOOKCHAOB MaKCHMAIBHO B
061acTH MarHUTHBIX (a30BBIX MEpexooB, Hocturas 96% B (Lag 4Eug 6)0.7Pbo sMnO; B mone
5T meckomsko Hmke Tc. Ut oOBACHEHHS COBOKYIHOCTH CBOMCTB yKa3aHHOTO oOpasia
IpeIUIoKeHa MOJIENb (a30BOro pacCIOCHHS.

B msTolf riaBe qHMCCEepTAIMH HCCIE0BaHa B3aRMOCBA3b MATHUTHOM | 3JIEKTPHYECKOH
moncucteM B PbsMn;Os. 31ech aKTHBHOCTL 3NIEKTPHYECKOM IMOACHCTEMBI CBfA3aHa C
IPHCYTCTBHEM KaTHOHOB Pb** ¢ omuHOKOl mapoil, a MarHMTOAKTHBHAs IIOJCHCTEMA
BKJIFOYAeT Pa3HOBATCHTHHIE KaTHOHBI MapraHia Mn**/Mn**. Viamepenns ac — MarHuTHOM
BOCIPHIMYHBOCTH BEISBHIIH OCTPYO anoMaio pu 72 K u mmapoxue Makcumyms! nipe 20 K
u 160 K, xoroprle Taxke HaOTIONAIHCh B H3MEPEHHAX MArHHTHOH BOCHPHHMYHBOCTH Ha
IIOCTOSHHOM TOKE. B TemIoeMKOCTH HaGIIoJalich aHOMATbHEIC OHKH Tonsko mpu 72 K u
160 K. BricokoTemmeparypuas anoMayms npu 160 K cBaspBaeTcs ¢ KJIACTEPHBIM
MAarHUTHEIM YIOpSAIOYeHHeM, Toraa kak nepexon mpu 72 K ¢ gopmupoBaHueM NanbHETO
MarHuTHOro mopsaka u npu 16 K co crmuuHoBO# nepeopuenTanuell. Buejpenne HeMarHUTHBIX
mpameceit Ga®* n Ge'" npuBOmHMIO K HEKOTOPOMY MOHHXKEHWIO SHEPICTAKH OOMEHHBIX
MATHHTHBIX B3aHMOJEWCTBHH, KaK TO yMEHBIIEHHIO Temiepatypsl Heens u Beticca. Torma
KaK JIETHPOBAaHHE MAarHMTHBIMM KaTHOHAMH Fe’* samerHBIM 06pa3soM MEHSNO CBOHCTBA
PbsMn;0;5. C pocroM comepiaHHs Kele3a 34ech HAOMONAIOCh  IIOJABICHHE
Marg|TOYIOPSIOYEHHOTO COCTOSIHAS U NposBieHne 3¢ HeKTOB XapaKTepHBIX Ul CIIHHOBOIO
crexia. B paMkax Monenmd KOCBEHHOH CBS3HM BBIIONHEHA OLECHKA HHTErpaloB OOMEHHBIX
B3aMMOJIEHCTBUM B pOJMTENILCKOM coequHeHNWH PbsMn;O;s M B JIErMpOBaHHBIX TaJlJIHEM,
repMaHieM H JKelme3oM cucTeMax. MccienoBaHMS —TeMIEpaTypHBIX — 3aBHCHMOCTEH
JIUDIIEKTPUYECKON MPOHUITAEMOCTH BHISIBUIIM HaIM4IKe CTYIIEHBKH B JEHCTBUTEIBHOH YacTH H
MakciMyMa B MHHMOM wactu B wHTepBane 110 — 180 K, xoTopele KOppenupoBaiu ¢
MarHuTHOM aHoMamumed mpu 160 K u cBa3pBamuch € IIOJABICHHEM IIPBDKKOBOM
IIPOBOJMMOCTH JIOKATM30BAHHBIX JJIEKTPOHOB NpPH HU3KHX Temmeparypax. l[IpHioxenue
MarHuTHOro nojst 9 T He OKa3pIBaIO 3aMETHOTO BIHSHHS HA NEHCTBHTENBHYIO H MHHMYIO
JacTH AUDJIEKTPHIECKOl MPOHUIIAeMOCTH.

B mecroif rnmaBe [UccepTaNMM pPAaCCMATPHBAETCS BO3MOXKHOCTL YIIPaBICHHS
TPaHCIOPTHEIMH ~ CBOMCTBAMHM  TyHHenbHOH  crpykTtypel LSMO/LSM;s0/MnSi/SiO;.
BbIABII€HO BIMSHWE MAarHUTHOTO IIOJIA H3-32 3aBHCHMOCTH COIIPOTHBIEHHS TYHHEJIBHBIX
IEPEXON0B TIOA TOKOBBIMH KOHTAaKTaMH OT B3aUMHOH OpHUEHTAllMd HaMarHWYeHHOCTeH
(EpPOMAarHUTHEIX SJNEKTPONOB. Y CTAHOBIEHO, 4YTO VIPABISEMOE MATHHTHBIM IIOJIEM

TNEPEKIIOYCHUE TOKOBBIX KOHTaKTOB ompencisieT 3¢)¢)€KT ITONNOXHUTECIIBHOTO



MAarHHTOCOIPOTHBIEHHS. Briepsrle B TyHHenbHOH cTpykType LSMO/LSM,;.50/MnSi/Si0,;
obHapy»eH H ucciaenosad GoToaddexr.
ITo muccepraumonnoit pabore Epemuna E.B. M0oXHO cenaTh ClIeayrOHe 3aMedaHus:

- MOJIEIUPOBaHHe KPHUBBIX HAMarHu4uBaHus B cucteMe SmjLayFe;(BO3)s B Monenn
CpPeIHETO TOJIS BHISRISET OJHOOCHYIO aHH30TPOIIHIO B CHCTEME, 9TO IIPOTHBOPEYHT JaHHBIM
HEHTPOHHOM  XapakTepW3allid W  HCCICJOBAaHWAM  TEMIIEPATYPHBIX  3aBHCHMOCTEM
HaMarHH9eHHOCTH. BHAMMO, 3TO pe3ynbTaT CBI3aH ¢ YIPOIIEHUAMH MOJENU — TOIBKO OIHHAM
d-d BzammozeiicTBHeM H onHEM d-f B3amMoneiicTRHEM.

- IPEANOJIOKEHHE aBTOpa O CIHH — IePEOpHEHTAMOHHOM mepexone B PbsMn;Ois
npu 16 K Tpebyer nomoNHMTENBHBIX OOKazaTeabcTB. Ha TeMmepaTypHOH 3aBHCHMOCTH
TEIUIOEMKOCTH OTCYTCTBYET SpKas aHOMalusd INpH OTOH TEMIEparype, a H3JIOM Ha
TEMIIEPATYPHBIX 3aBHCHMOCTSX MAarHHTHOH BOCIIPHHMYHBOCTH MOXET OBITH CBs3aH C
nedpopmanueli  ¢yHkumH ~ bpwumosHa B MAarHMTOYIIOPSANOYEHHOM  COCTOSIHHH
(heppuMarHeTHKA.

CrenanHele 3aMe4aHus HE BIMSIOT Ha OOIMYHO BBICOKYIO OLEHKY mauccepTanuu. [lo
MOEMY MHEHHIO, AMccepranuonHas pabora Epemuna E.B. ymomnerBopser TpeboBaHHAM
BAK. AprtopedepaT M nyOnuKaugH 0O TeMe [AHUCCEPTANMOHHOM pabOTHI MOJIHOCTHIO
OTpakaroT ee cojepxaHue. ABTop pabotrei — Epemun Esrenmit BragumupoBna -
3aCIIyKHBAET [IPUCYXKIECHUS HCKOMOM CTEIIeHH NOKTOpa (H3MKO — MAaTEMaTHYECKHX HAyK I10

cnenmanbHOcTH 01.04.11 — du3uKa MAaTHUTHBIX SBICHHIM,

O¢uupnanbHEL OIIIOHEHT - JOKTOP QH3UKO-MATEMATHIECKUX HAYK,
npodeccop, ¢uimueckoro Qaxynprera MOCKOBCKOTO TOCYAAapCTBEHHOTO YHHBEPCHTETA

nuMeHH M.B.JlomoHnocoBRa
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Caenenns 06 onmonenTe: Bonkosa Onera CepreeBHa, JOKTOp (u3.-Mar. HAYK IO
ciemmanbEoctd 01.04.09 — duskka HHM3KHX Temmeparyp, mpodeccop kadempsr (Qu3HKH
HU3KHX TEMIEpPAaTyp M CBEpXIpPOBOAMMOCTH (m3mueckoro (Qakympreta @eneparbHOrO
rocyIapCcTBEHHOTO GrOIKETHOTO 00pa3oBaTeIbHOrO YIpEeKICHUL BBICIIIETO
npodeccHoranbHOro 06pasoBaHns «MOCKOBCKAN TOCYJAApCTBEHHEIH YHMBEPCUTET HMCHH
M.B.JlomMorocoBay, 119991, r. Mockea, yn. Jlemunckue ropsi, nom 1, I'CII-2; Tem.: +7
(985)9909834, E-mail: volkova@mig.phys.msu.ru.
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