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o()MIHATBLHOrO ONMOHEHTA HA IHCCEPTALHOHHYIO paboTy Kazak Haraabn
BaJjiepbeBHbI «BiHsIHHE KATHOHHOIO YNOPSA/A04YEHHS HA MATHHTHBIC H
3/IeKTPOHHbIE COCTOSIHHSA B OopaTax nepexoAHbIX META/LIOBY,
NpeicTABJICHHYIO HA COHCKAHHE YYEHOH CTeNeHH
JAOKTOpPa (PH3HKO-MATEMATHYECKHX HAYK
no cnenuaabHocTH 1.3.8 — «pH3nKa KOHIEHCHPOBAHHOI'O COCTOSTHHS

Hacrosimass paboTa MOCBALEHa YCTAHOBIEHWIO B3aHMOACHCTBHA MEXIY
yIpyTo#, CIMHOBOM U 3JIEKTPOHHOM MOACHCTEMAMH B CEMEHCTBE GopaToB ABYX —
M TpeXBaJIeHTHBIX MEPEXOAHBIX METAIIOB B sy MUpOOOpaToB Me,> B,0s (Me**
= Co, Fe, Mn), 60patoB co cTpyKTypoii kotonTa Me;” B,Oq (Me** = Co, Mn, Ni),
OKCHOOpPAaTOB CO CTPYKTYPOH JIIOJIBUTHUTA Me, " Me*'BOs (Me**, Me’*= Co, Fe,
Mn, Cr, Ni, Cu, Mg, Ga, Al), oxcubopaToB cO CTPYKTYypOWd BapBHUKHUTa
Me>"Me*'BO, (Me*", Me*'= Co, Fe, Mn, V, Cr, Ti, Mg, Ga, Sc). B pabore
BIIEpBbIE BHITOJHEHO CHCTEMATHYECKOE HCCIIeJOBaHWE CTPYKTYPHBIX, MAarHUTHBIX
M ANEKTPOHHBIX CBOWCTB HAa MOHOKpHMCTa/Iax 0OpaToB BBICOKOIO Ka4decTBa. s
YCTAQHOBJIEHHWsST KBAHTOBOTO OCHOBHOTO COCTOSIHHMS MCCII€ZIOBAHHBIX CHCTEM
SKCIIEpUMEHTAIBHBIE HCCIIEI0BaHHUs JIOMOJHEHBl TEOPETUYECKMMH pacyeTaMH
MHTErpajioB OGMEHHBIX MarHUTHBIX B3aUMO/IEHCTBHH.

Pa60Ta COCTOMT M3 BBeJEHMs, 0030pa IUTEpaTyphl, SKCIIEPHMEHTAIbHOM
YaCcTH, TPeX I7IaB C SKCIEPUMEHTATBHEIMU Pe3yNbTaTaMH U IJIaBbl C 00CYKICHHEM
(GOpMHpOBaHHS OCHOBHOTO COCTOSHHSI B HM3y4eHHBIX Ooparax, T/IaBBl C
JOTIOTHUTEBHBIMA ~ MaTepHaiamMu, conpoBokaatromuxcs 207  pUCyHKamH,
3aKJTFOYEHUs, BHIBOJOB M CHOHCKAa JHTepaTrypsl M3 373  HCTOYHHKOB,
IpeJICTaBIeHHBIX Ha 553 CTpaHHIaX.

Bo BBeleHMH JaHO OINKMCAaHWE OCHOBHBIX MEXaHW3MOB 3apsIOBOIO
yIopsioueHusi, chOpMyIMpOBaHa Iejlb MCCIIEJ0BAHUS OCHOBHOI'O COCTOSHHUA
GopaToB IEPEXOIHBIX METAIOB M IyTeH €ro NOCTHXEHHMS, NPeICTaBICHBI 3a1a4H,
Ha pellleHre KOTOPhIX ObLIa HarpaBlieHa HacTosmas pabora.

B 0630pe nurepaTyphl IPUBEAECH CHCTEMAaTHYECKHMH aHAIW3 B3aWMOCBSI3H
KPHCTAUTMYECKUX CTPYKTYP B CEMEHCTBE COEIMHEHMH MEPEXOIHBIX METAJUIOB C
Gopom u kucinopogom Me — B — O u ux ¢usudeckux cBoucts. [lpuBesneHo
ONKMCaHKE OCHOBHBIX TEPMOJUHAMUYECKIX U KHHETUYECKUX CBOMCTB, ONITUYECKUX
CBOWCTB, paMaHOBCKOW U MeccOaypOBCKOM CIIEKTPOCKOIIMH U  CHEKTPOB
HEHTPOHHOM au@pakuuu. PaccMOTpeHbl OCHOBHBIE MEXaHHM3MBI 3apAI0BOTO
ynopsifodeHusi. [IpuBefeHbI CBEIEHUS O TEOPETHYECKUX HCCIENOBaHUAX
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SHEpPreTHYeCKOro CIIeKTPa ¥ MUMEIOLIMXCS MOJIENSAX MAarHHTHBIX CTPYKTYP- O630p
XOpOLIO MOATOTOBJIEH H OTIMYaETCH OAPOGHBIM HM3/IOXKEHHEM CBEJICHHH O
CTPYKType U CBOMCTBAX KaTHOH — yNOPSTIOYEHHBIX U PasyMOps09CHHBIX Oopatax
nepexonHsx MeTamioB. OGoCHOBaH BBIOOp NEPCIICKTHBHBIX MOHOKaTHOHHBIX
YIOpsI04€HHBIX GOPATOB, /IS YCTAHOBIEHHS OCHOBHOTO COCTOAHMS, [EPeMEHHO -
BaJIeHTHBIX GOPATOB /ISl YCTAHOBIIEHUs B3aMMO/ICHCTBHS opOHUTAIBHOM, CITHHOBOH
W PelIeTOYHON CTemeHed CBOOOJBI reTepoBaCHTHBIX GopaToB Isi BBIPaOOTKH
0611Iero MoaXo/a K OMMCAHHUIO HX MarHUTHBIX CBOHCTB.

B sKCrepHMEHTAIbHO! TllaBe NPHBEJEHO ONMMCaHWe OCHOBHBIX METO/OB
CHHTE3a MOHOKDHCTAJULIOB MOHOKPHCTA/LIOB OOpaTOB MEPEXOAHBIX METAILIOB; O
DEHTTEeHOBCKMX MeTOJaX XapaKTepu3alli¥ MOHOKDHCTAaJIOB M MOTHKPHCTAILIOB
6OpaToB TEPEXOHBIX METaIOB; Mecchay>pOBCKOH CIIEKTPOCKOMHUH HKENESHBIX
GopaToB;  METOAMKaM  MarHMTHBIX W3MEepeHuH,  TEIUIOBBIX  CBOMCTS,
3JIEKTPOCOTPOTUBIEHNs.  6OpaTOB  NEPEXOIHBIX ~ METAIOB;  TEOPETHICCKHX
MOAXOJOB pacyera DHEPreTMYecKoro CHeKTpa | HHTErpajloB 0OMEHHBIX
MarHUTHBIX B3aUMO/IeHCTBHI B OopaTax NepexoHbIX METAILIOB.

B Tperbeif riaBe OOCYXHAIOTCS BONPOCH BAICHTHBIX M CIHMHOBBIX
cocTosaui kobansTa B Co3BOs. YcTaHOBIEHO pacnpe/ie/ieHHe BEICOKOCITMHOBOIO
Co’* wu wumskocrmmHoBoro Co° MO KPHCTAIUIOTPaQHUYECKHM  O3HIHAM.
Hccnemyercss CIIMHOBBIM KPOCCOBED Co’™ W3 HM3KOCIMHOBOTO B BBICOKOCITMHOE
COCTOSHME TPU TMOBBIEHWH TEMIEPAaTypbl M TPHUIOKEHUH XUMHHYCCKOTO
JaBjieHus. YCTaHOBIEHO OCHOBHOE (eppUMArHMTHOE COCTOSIHME B CHCTEME M
napameTpsl OOMEHHBIX MarHMTHBIX B3aumonercTBuid. MccinenoBaHo BIMsSHUE
H30BAJIEHTHOrO 3aMellleHHs KoOalbTa Ha MarHUTHOE Jelle30 U HE M30BaJICHTHOI'O
HeMArHWUTHOTO TepMaHMsi HAa MAarHWTHBIE CBOWCTBA CHCTeMbl. B 3aMeIIEHHbIX
o6pasuax o6HapyKeHbl KacKaJbl MarHMTHbIX (ha3OBBIX MEPEXO/IOB. B 4acTU4HO
3amenieHHOM KobansroBoM sroasurute Co;BOs ¢ Mn, Cu, Mg, Ga ycTaHBOJIEHO
CIIMHOBOE ¥ BAJEHTHOE COCTOSHHE MarHUTHBIX KATHOHOB U MX Pacnpeae/ieHUE 110
KpUCTAIOrpadUUYecKiM TO3MIMAM, HCCIEJ0BaHbl MArHMTHBIC, TEIIOBBIE H
TpaHCTIOpTHBbIE CcBoiicTBa. [locTpoeHa auarpaMma MarHMWTHBIX cocrossHuit B Co-
3aMelleHHBIX JIOJIBUTMTaX Kak (PyHKIMS KOHIIEHTPAllWM MarHMTHO-aKTHBHOIO
HOHA (C02+, Fe'") B ofHO# U3 KpHcTAITOrpadUIECKUX TTO3ULIHH.

B uerBepToif TriaBe OGCYXIAIOTCS MAarHMTHBIE CBOWCTBA nupobopaTa
Co,B,0s u xoroura Co03B,0s. B yKasaHHBIX COCIMHEHMAX kobamsr Co’'
NPUCYTCTBYET B BBHICOKOCIMHOBOM coctosHuu S = 3/2. Oba coenuHeHUs
JIEMOHCTPHPYIOT ~(OPMHpOBAaHHE aHTH(EpPOMarHUTHO —  YNOPSAOYCHHOrO
COCTOSIHMSL ~[p¥  HM3KMX  TemIeparypax. PesynsraThl — HCCIeJOBaHHMH
TEPMOJMHAMHYECKUX CBOWCTB IO3BOJMIN YCTAHOBHTH MArHMTHBIC (a3oBbie

JHarpaMMel.
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B msTOl IiaBe yCTAHOBIEHO BIMSHHE CTPYKTypHOro Oecropsika Ha
MarHuTHEIe M oJektpoHHsle cBoiictBa Co-Nb, Mg-Co-Fe, Mn BapBHKUTOB
Me,BO,. B cucremMax YCTaHOBIEHO pacrpe/ielieHHe, BaJCHTHBIC M CIIHHOBBIC
COCTOSIHMSL 110 KPHCTAIIOrpaduuecKuM IO3ULHSAM. Y CTaHOBJIEHBI TEMIIEPaTyphl
MarHMTHOT'O YHOPSIOYeH:s 1 (OPMUPOBAHHS CITMH —CTEKOJIBHOTO COCTOSHHS.

B mecToii riaBe 06CYkKIalOTCsA IaHHBIE 00 3JI€KTPOHHBIX M MAarHWTHBIX
COCTOSIHMAX B M3ydeHHBIX OGoparax. OOcyxpaercs poib aHW30TPOIMH Co™ B
(OPMHUPOBAHMH MArHUTOYIMOPSIOYEHHBIX  CTPYKTYP OopaToB IEpPEeXOIHBIX
meTtaiuioB. O6CykaaeTcst pasMepHOCTh MArHUTHOH MOJICHCTEMBI B HCCIIE/I0BAHHBIX
CUCTEMAX.

B rmaBe JIOMONHMTENBHBIX MATEpPHATOB IpPEACTABIEHbl 00O3HA4YCHUS H
COKpallleHHs, pacIIMpeHHas HHQOpMalus O CTPYKType f6opaToB MEPEXOIHBIX
MeTta/uioB. B paszene 3akmOYeHUs pe3lOMHUPYIOTCH Pe3ylbTaThl npeCTaBIeHHOM
paboTHI.

HayuHble MONOXKEHHMS, BBIHOCHMbIC Ha 3alIATY, obocHoBaHbl. Pabora
anpoGHpoBaHa, U ee Pe3yNbTaThl OMyOIHKOBaHbI B 30 craTesax B pedepHpyeMBbIX
POCCHMCKHX M 3apyOeXHbIX Hay9YHBIX XypHalax, BKIIOYad 17 craTeii B XKypHanax
[epBOro ¥ BTOPOTO KBapTH/IA M 27 JOKIa0B HA POCCHHCKHMX M MEXIyHAPOAHBIX
KOH(epeHIHsIX.

BMecTe ¢ TeM, K MpeACTaBIeHHONW paboTe ecTh CleAyrolHe 3aMeTaHus. B
TpeTheii raBe 06CyXAaeTca TeMIepaTypHas 3aBUCHMOCTh TEIIOEMKOCTH Co;BO:s.
B sKcriepMMEHTaNIBHBIX TOYKaX MMEeTCsl pa3phiB B MHTEpBase OT 300 — 373 K, 4ro
MOJKeT GBITh CB3aHO C MCIOJB30BAHMEM Pa3HbIX MeTONMK. MIHTepBan U3MepeHus
HU3KOTEMIIEPaTypHOM  TEIUIOEMKOCTH MOXeT OBIThb  pacllMpeH 3a  CHeT
HCTIONB30BanMs Kiues Apiezon H, 4TO MOKET MOBBICHTh TOYHOCTH 00OpabOTKHM
IKCIIEPUMEHTANIbHBIX JaHHBIX.

B uyerBepToil IaBe B OOCYKIEHMH KpUBBIX HaMarHUYHBaAHUS Co,B,0s
nepexoy, HaGmonaemslil B none By = 7.5 T oTHeCEH K THIly CITMH — (romna.
BMmecTe ¢ TeM, HaGmOAaeTCs 3aMeTHO Gojibluas HaMarHW4eHHOCTh mpu B > By,
YTO MOYKET yKa3hIBaTh Ha CLEHAPHil MeTaMarHUTHOTO Tepexoza. bonee KOppeKTHO
OGpul0 OBl TakXke OOCYIWTh BO3MOKHOCTP METAMarHUTHOIO Iepexoaa MpH
TIPHJIOKEHUH MATHATHOTO ITOJIS IPH 06CYXIeHMH MarHATHBIX CBOHCTB.

B menoM, paboTta TIIATeNbHO MOATOTOBIEHA W, HECMOTPs, Ha 3aMEeTHBIN
06seM 6osiee 500 cTpaHuL], CONEPIKUT MaJIOe YUCIIO ONEeYaToK.

BMecte ¢ TeM, YyKa3aHHble 3aMeuyaHHMs HE YMalsioT 3HaYMMOCTH
IUCCEePTaLMOHHOTO UCCIIeI0OBaHUs. ITo Habopy MCIIOJIb30BaHHBIX
3KCIIEPUMEHTAIBHBIX M TEOPETHYECKHX METOIMK, aKTyallbHOCTH, a Takke IO
COBOKYITHOCTH HOBBIX HAay4YHBIX pe3yJIbTaTOB [HCCEepTalis COOTBETCTBYET

TpeGoBanusaM IlonokeHus O TNPUCYXIeHWHM YydeHbIx cTerneHeidi BAK PO,
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NpeqbsSBIsSEeMbIM K [JUCCEPTalsiM Ha COMCKaHHME YYEHOM CTENeHH JIOKTOpa
busuko-mMareMaTnueckux Hayk. CopmepxaHue JUCCEpTallud COOTBETCTBYET
MacropTy crnenuanbHOCTU 1.3.8 — «(pHu3rKa KOHAEHCUPOBAHHOIO COCTOSTHHAY, a €€
aBtop, Kazak Haranes BanepbeBHa, 3aciIyKMBaeT NPUCYXKIECHHUS YYEHOU CTENCHH
NOKTOpa (PU3UKO-MAaTEMAaTHYECKUX HAYK.
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