OT3bIB HAYYHOI'O KOHCYJIbTAHTA
Ha ccepTalronHyro pabory Kazak Haransu BanepreBHs! « BiusiHue KaTHOHHOTO
YHOPSIIOYCHUS HA MATHUTHBIEC U JICKTPOHHBIE COCTOSHUS B 00OpaTax Mepexo HbIX
METaJJIOBY, MPEACTABICHHYIO Ha COUCKaHUE YUEHOHU CTENeHH TOKTOpa (PU3UKO-
MaTeMaTHYECKUX HayK IO CIeUHaNbHOCTH 1.3.8 — Pu3nka KOHIEHCHPOBAHHOTO

COCTOSIHUSL.

Huccepranmonnas pa6ora H.B. Kasak nocesilieHa akTyambHOH Teme -
BBISICHCHHIO MEXaHM3MOB B3aHMOCBSI3U CIIHHOBOH, OpOWTAIbHOW W CTPYKTYpPHOI
MOJICUCTEM OOJIBIIIONO KOJIMYECTBA COBPEMEHHBIX (DYHKIMOHANBHBIX MATEPHANIOB, YTO
NPEACTABISET HE TOJIBKO HAyYHBIH, HO M IpPaKTHYeCKUi HHTepec. B kaudecTBe
OOBEKTOB HACTOAINIErO HCCICAOBAHMS BHIOGPAHBI GOPAThI IIEPEXOAHBIX METAJIIOB,
$hopmupyIoIIMe MHUPOKHIl KIIACC MATHUTHBIX IUAIEKTPHKOB, B KOTOPBIX SIBIICHUS
3apsAfl0BOr0, OPOMTAIbHOrO M MATrHWTHOTO YINOPSMOYEHMS, a TAKXKE CIIHUHOBBIE M
SJICKTPOHHBIE MIEPEXO/IbI IEMOHCTPUPYIOT CHIIBHYIO B3aUMOCBSI3b C KPUCTALITMIECKOM
IIOJICUCTEMOM.

B Hactosimielt paborte BrepBbie MPOBENEHO CHCTEMATHYECKOE HCCIIENOBAHHE
CTPYKTYPHBIX, MarHUTHBIX U 3JIEKTPOHHBIX CBOHCTB HOBBIX MArHWUTHBIX GOPaTOB B
pany cemeicTB BapBUKUT (Me;BOy) — monsurut (Me;BOs) — upobopar (Me,B,0s) -
kotouT (Me3B20s). Ycranosnens! obmue ocoGeHHOCTH CTPYKTYPHOM MHOJICUCTEMEI:
(GyHIaMeHTaJbHBIMH CTPOMTETEHBIMH Groxamu SBIISIFOTCSL  U30JIMPOBaHHBIE OOp-
KHCIIOpO/HbIE TpeyronbHUKU BO; u kucnoponssie oktasapsl MeOg. XOTst KaxIblii 13
OOBEKTOB MOKAa3blBa€T T€ WM HHBIE OCOGEHHOCTH MATHHTHOIO NIOBEICHMUS,
B3aUMOJICHCTBHSI MEX/ly HOHAMH NIEPEXOLHBIX METAIOB PACCMATPUBAFOTCS C eIUHbIX
NO3UIMH: MarHUTHBIE HOHBI (OPMHPYIOT LENOYKH, OGBEIMHAACH B IUIOCKOCTH
(JIHOIBMTHTEI, TUPOGOPATHI) UJTH COXPAHSIs KBa3HOJTHOMEPHBIN XapakTep (BapBUKUTEI).
CrienuKoit HACTOSIIIErO HCCTIETOBAHKS ABISETCS HCIIOMb30BAHKE MOHOKPUCTAJIJIOB
BBICOKOTO Ka4€CTBa. JTO IIO3BOJIMIIO MHUPOKO PUMEHUTH MOHOKPHCTAIIBHBIE METO bl
HCCTICIOBAHUS W IIOJTY YU Th PSIT MPHOPUTETHBIX PE3YIbTATOB, KACAFOIIMXCS OCHOBHOLIO

MarHuTHOTO COCTOSHHS, MardHUTHOU AHHU30TPONHUH, 3apsSI0BOr0 H Op6HTaJII>HOFO




YIOPSIOYEHHUM, CIIMHOBBIX M JJIEKTPOHHBIX NepexofoB. B psupe ciayvaeB Oblia
HCIIOJIE30BaHa MarHUTOMETPUs BpallleHus: o0pasiia ¥ CHIIbHbIE MarHUTHBIE MOJIA (10
140 kOe). BnepBble H3MepeHBI TPaHCIOPTHBIE CBOMCTBA MaHHBIX KPUCTALIOB U
YCTaHOBJIEHB MEXAHU3MBI 3JIEKTPUYECKON MPOBOIUMOCTU. TakoM MOaX0/ MO3BOJIKII
copMyIHpOBaTh OOIIHE OCOOEHHOCTH OJJEKTPOHHON CTPYKTYPHI HM3y4aeMbIX
OoparoB. [lns momyudeHuss Oojee TIiyOOKOH  HMH(GOPMALMH O MArHUTHBIX H
QJIEKTPOHHBIX COCTOSHMSIX apCeHal 3KCIEePUMEHTAIBHBIX METOJUK ObLI JOIOJIHEH
CHHXPOTPOHHBIMU METOHAaMHU (CHEKTPOCKOINHUSI PEHTTeHOBCKOIO  ITOIJIOIIEHHS,
PEHTI€HOBCKUM MarHTHBIA KPyrOBOM JUXPOU3M), a TAKXKe NaHHBIMU T€OPETHUECKUX
pacueToB 3HepreTHdeckoro cmnekrpa. OpuruHaneHeli XANES skcnepuMeHT 110
BBIJIEIEHAIO  BKJIaJa  Pa3HOBAIEHTHBIX  TOJCHCTEM  KoOajlbTa  ITO3BOJIHII
3KCIEPUMEHTATBHO YCTAHOBHUTH HpUCyTcTBHE MOHOB Co’" B mopsurute CosBOs u
I0Ka3aTh, YTO JaHHBIM OopaT SBISETCS EIUHCTBEHHLIM HaA CETOMHSINHUN JEHb
COEIUHEHHEM, CONEPIKAIIUM KOOANbT B BBICIIEM BaJIEHTHOM COCTOSTHUH. C ITOMOLILIO
PEHTT€HOBCKOr0 MAarHMTHOro Kpyrosoro auxpousma (XMCD) ycTaHOBIEHO, 4TO
MarHuTHbIA BKiiax Co?* moacucTeMBl SBISETCS OCHOBHBIM.

B wHacTosmel paboTe BHepBble IOKAa3aHO, YTO BBICOKAs CTPYKTYpHas
CTaOMIIBHOCTE M aHM30TPOIUS TEIJIOBOIO PACIIMPEHMs JIFOABUIHUTOB SBISIOTCS
CIIC/ICTBUEM CIIOUCTON KPUCTAIIMYECKON CTPYKTYpPbI, COCTOSIIIEH U3 YepeLyrOLrXCsl
croes [Me?*Og], 1 [B**03/Me**Og].. Takoii B3MIIsSA HA KPHCTATIIMYECKYIO CTPYKTYDY
MEHSIeT NPECTaBIEHUE O JOMUHUPYIOMUX XUMUYECKHX, CTPYKTYPHBIX ¥ MArHUTHBIX
CBS35X B JIFOJBUTHTAaX U MJET B pa3pes3 C IPUHATON paHee KOHLIEMIIMEH «3UT-3arOBBIX)
CTEHOK KaK OCHOBHBIX CTPYKTYPHBIX MOTUBOB. VIMEHHO OCOGEHHOCTH, MPHUCYIIHE
CIIOUCTOMY CTPYKTYPHOMY KapKacy JiexaT B OCHOBE aHHM30TPOIIMH TEILIOBOIO
paclMpeHust ¥ OObEKTUBHO MPABUIBHO OIMUCHIBAIOT SKCIIEPUMEHTAIBHOE [TOBEICHHE
CTPYKTYPHBIX IIapaMeTpPOB.

OOHapy>xeHue MarHUTHOW aHU30TPOIMK U HU3KOCIIMHOBOTO COCTOSIHHS HOHOB
Co*, 3aHMMAIOIIMX MEXCI0eBOe IPOCTPAHCTBO HAPABHE ¢ MOHAMU B3, IPUBOIUT K
NPEACTaBICHUIO O I[IOHMXXEHHOM pa3MEpHOCTH MarHuTHOM mnoxcuctemsl Co?'.

3aMelleHHe MarHuTO-HeakTHBHOTO HoHa LS Co’" akTuBHBEIM 3d MOHOM OTKpBIBaeT




IyTb K (QOpMUPOBaHHIO 3((GEKTHBHOTO MEXIUIOCKOCTHOTO OOMeHa M JellaeT
BO3MOXXHBIM YIIPaBJI€HHE MAarHUTHON CBA3bIO C ydacTueM BOs TpeyroibHHKOB.
CuipHasl B3aMMOCBSI3b (DOHOHHOHW M 3JIEKTPOHHOM MMOJCHCTEM IMPOSBUIIACH B €JUHOM
TEMIIEPATYPHOM IIOBEICHUU [UIEKTPUYECKOM MIeM U OOBEMHOrO0 TEIIOBOIO
pacmmpenus Co3BOs. PesynbraToM HacTOSIIEro MccieloBaHUS CTANIO [MOCTPOEHHUE
MarHUTHOM ()a30BOM AHarpaMMBl, KOTOpasi yCTaHABINBACT KOPPEIALMIO TPEXMEPHOIO
MAarHMTHOIO COCTOSSHUSI M KOHLEHTpAallMd MAarHuTO -aKTHBHOIO HOHA Ha
IIPOMEXYTOYHOM y3i1e M4,

Hapsny ¢ sxcnepuMeHTaIbHBIMU HCCIIEJOBAaHUSMHE, B IUCCEPTALMH COIAEPIKATCH
U TEOPETHYECKHE DPE3YJIbTaThl PacdyeTOB 3JIEKTPOHHBIX cBOWCTB Co03BOs meTomom
DFT+U. Teoperndeckuii BBIBOA O 3apsiIOBOM YIOPSAIOYEHHH M DIIEKTPOHHOM
nepexoe, CBA3aHHOM C HapyIlEHHWEM J3TOro MOps]Ka, HalleJl MOATBEP)KIECHHE B
JKCIIEpUMEHTaX o MOHOKPHUCTAIbHOM PEHTIeHOBCKOU I pakLuH,
3JIEKTPOCOIIPOTUBIIEHHIO M TEIJIOEMKOCTH IMpPH BBICOKMX Temriepatypax. HaubGomee
SAPKAUM TNPHUMEPOM  COIJIacusi TEOPUHM U OIKCIEPUMEHTa, MOXKHO Ha3BaTh
9KCTIEPUMEHTAIbHOE HAOIIOIeHHE CITUHOBOT'O KPOCCOBEPa, MPECKa3aHHOr0 B paMKax
TEOPETHYECKOr0 pacyeTa 3JIEKTPOHHOIO CIEKTpa M HAaILEIIEero IOATBEPXKICHHE B
U3MEPEHUAX MarHUTHON BOCIIPUUMYHUBOCTH.

CyMMHEpYst pe3yNbTaThl 3KCIIEPUMEHTAIBHBIX U TEOPETHUECKHX HCCIIEN0BAHUI
3d-60paTOB MOXKHO 3aKJIIOYUTB: PSA HOBBIX MATHUTHBIX GOPAaTOB CHHTE3MPOBAH
METOJIOM CIIOHTAHHOW KPHCTaJUIM3ALMK M3 pacTBOpa-pacIulaBa U OXapaKTepHU30BaH
4Yepe3 UCCIeNOBaHWE KPUCTAIMYECKON CTPYKTYPhl, MAarHUTHBIX, TPAHCIIOPTHBIX U
TEPMOJUHAMHUYECKUX CBOWCTB. BriepBele yCTaHOBJIEHO MAarHHTHOE COCTOSIHUE,

OIpeNIeNICHbl  TEMIIEPATypbl MAarHMTHBIX (DAa30BRIX IE€PEXOMA0B, YCTAaHOBJIEHA

Koppesuusa KpUCTAIIJIIMYECCKHUX U MAarHUTHBIX CBOMCTB.

OCHOBHBIE MOJIOXKEHUS ¥ BBIBOABI AUCCEPTALIMOHHOTO UCCIIEJOBAHMS B IIOHOM
Mepe u3noxeHbl B 30 Hay4HBIX CTaThsiX B u3maHusax u3 I[lepeuns BAK, xortopsle

IPOMH/IEKCUPOBaHbI B HayKOMeTpHYeCKHX cHucTemax Web of Science u Scopus, a

TaKXe B 22 TE3UCOB JOKJIAI0B.




[IpencraBneHHbIE B U CCEePTAMOHHON pabote pe3yJIbTaThl o
Pa3sHOCTOPOHHEMY HCCIIEOBAaHUIO CBOMCTB 0O0JBIIOro Habopa BBHICOKOKAYECTBEHHBIX
MOHOKPHCTaJIJIOB MarHUTHEIX 6opaToB Oblmy momydensl H.B. Kasak qu4no. B cBoeit
HAay4YHO-HUCCIIEIOBATENIbCKON paboTe OHa INposBHIA CeOS LENEYCTPEMIEHHBIM |
IPaMOTHBIM CIIELUATHCTOM, CIOCOOHEIM K CAMOCTOSITENIbHOM MMOCTaHOBKE Y PELICHHUIO
3aj1a4, OCBOCHMIO HOBBIX METOIOB HCCIIENOBaHHUs, 00paboTKe U IIIyOOKOMY aHAIM3Y
pe3ynbraroB. besycnoBHbM goctonHcTBoM H.B. Kasak siBisiercss yMeHHE HaXOIUThb

KOHTAaKTBI U IIOHUMAaTh CIICHUAJIMCTOB U3 PA3HbIX obacTell HCCIeIOBaHUM.

Ha oOCHOBaHMHM BBIIIECKa3aHHOTO CYHTAal0, 4YTO pabora «MarHuTHele Hu
SNIEKTPOHHBIE COCTOSIHMSI B OoparaX MEpPEeXOJHBIX METAJIOB»  MOJTHOCTHIO
cooTBeTcTBYeT TpeboBanusiMm BAK P® k mokropckuM auccepranusam, a e€ asrop H.
B. Kazak  3acimyxuBaeT = NpPUCYXKIEHUA  yIEHOH CTENEHH  JOKTOpa
($U3NKO-MaTeMaTUYECKUX nayx IO CIEeLUaJIbHOCTH 1.3.8. duzrka

KOHACHCHUPOBAaHHOT'O COCTOSAHHUA.

Hay4HbIll KOHCYJIBTAHT:
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