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B xo/1e BbINOJIHEHNS POEKTA OBLIM MOJYy4YEeHbI CAeAYIOIIe Pe3ybTaThbl:

1) IlpoBemen  aHanmW3  HAYYHO-TEXHWYECKOW W  HAYyYHO-MCCIIEIOBATEIbCKOU
JOKYMEHTAIlUU, a TaKkKe IPYIHMX MaTEPHaliOB, OTHOCSAIIUXCS K WCCIICOBAHUSIM CBOWCTB
KpucCTalioB 0e3 IeHTpa HHBepcud. B mpoekte MblI cPOKycHpOBalu CBOE€ BHHUMaHHE Ha
BO3MOXXHOCTSIX HCCJIEIOBAaHUSl KPUCTAJIUTMYECKONM M MArHUTHON CTPYKTYpbl MOHOTE€PMAaHUIOB
MEPEXOJHBIX METAJJIOB, HUCIHOJB3Ysl METOAbl HCCIEAOBAHHUS C TOMOIIBI0 CHHXPOTPOHHOTO
M3ITy4eHUS.

2) OnmnpeneneHbl HampaBlICHUsS pEUIEHUS 3aJaud  yCTAHOBIICHUS CBSA3M  MEXKIY
CTPYKTYpHBIMH M MarHUTHBIMH CBOWCTBAMHU KpPHUCTAIOB Oe3 IieHTpa uHBepcuu Tuma B20, a
TaK)Ke OMNpeJIeNeHNs XapakTepa 3Toi cBsA3u. [ JocTHKEeHHs TOCTaBICHHON 1€ HE00X0AMMO
OBLIO PElIUTh MIMUPOKUN KPYT 3a/1ad — OT CHHTE3a HOBBIX COSAMHECHHMIA, Yepe3 MX HCCIEI0BaHNE
METOJIaMU CHHXPOTPOHHOTO ¥ HEHTPOHHOTO PACCESHUs, K aHAIU3y MOTYYEHHBIX PE3yJIbTaTOB U
TEOPETUIECKUX PACUETOB JIJISI UX TIOTBEPIKIACHHMS.

3) B pesynbrare MHOTOYMCIEHHBIX OIBITOB IO CHHTE3y OOpPa3[0B MOHOTE€PMaHHUIOB
MEPEXOJHBIX METAJJIOB TOJ BBICOKUM JIaBIICHUEM OBbUTH CHHTE3HPOBAHBI TOJUKPUCTAILIBI
yrcThIX OMHApHBIX coennbenuii FeGe, MnGe, CoGe, RhGe u tBepabie pacTBOpPBI Ha X OCHOBE
Fe;xCoxGe, Mn;4CoxGe u Mn;.RhyGe. Cunre3upoBaHHBIE 00pa3siibl OBUIM AaTTECTOBAHBI
METOJIOM pPEHreHOo(pa3zHOro aHaliMu3a, KOTOPHI IOKa3al YTO TMOJYYCHHBIE COEIUHEHUS
KpHUCTaJIM3yloTcs B perietky tuna B20. He6onbmue npumecu cotasisor 1-2 %.

4) TlpoBeneno audpakIHOHHOE HCCieAoBaHKe obOpas3ioB Mn.4Rh,Ge, MnyCosGe B
IIMPOKOM JHarna3oHe Temieparyp. bpuid moiydeHbl TeMIepaTypHbIe 3aBHCHMOCTH MapameTpa
adyeikn coenuHeHuid B auamazoHe 80-500 K. Ha ocCHOBaHMM TMOJYyYEHHBIX [AaHHBIX C
ucrnoib3oBaHueM  ypaBHeHusi  JleOas-I'pronHaiizena  ObuUM  ONpeAeNieHBbl  CIEAYIOIIne
XapaKTEPUCTUKU MCCIETOBAHHBIX COEAUHEHHMI: @y — TapaMeTp »JJIEMEHTapHON SYEHKH,
anmnpokcUMUpoBaHHBI K Temmeparype 1T = 0 K, ®p — Ttemmeparypa J[lebast, o —
BBICOKOTEMIIEpATypHAss acHMIITOTa Kod(UIMEeHTa TEIUIOBOTO pacmupeHus. [lomydeHsl
TEMIEPATypHbIE 3aBUCUMOCTH KOd(h(UIIMEHTa TEIUIOBOTO PACHIUPEHUS [JIsl HCCIEAYEMBIX
coelMHeHUH. BplIo MpoBeieHo cpaBHEHUE MOMYYEHHBIX JaHHbIX ¢ coeauHenusMu MnGe u Mn;.
xFexGe. YcraHOBIIEHO, YTO C TOBBINICHHEM KOHIIEHTPAllMd HMOHA 3aMeliaroniero noHsl Mn B
pemétke MnGe, »sddexkTuBHBIE TEPMOAMHAMUYECKHE IapaMETphl MEHSAIOTCS. MOXKHO
MIPEANONIOKHUTh, YTO MPUYMHAMU H3MEHEHUS mapamMeTpoB B MNGE MOXeT sSBISThCS MarHUTO-
00bEMHBIN A (PEeKT U/MIr HECTAOMIIBHOCTH CTUHOBOTO COCTOSTHUSI aTOMOB MapraHIia.

5) WccrnenoBaHa HamaTOMHas CTPYKTypa o6pasimoB Mni;xCoxGe u Mn;«RhGe B
IIUPOKOM Jauana3zoHe pasmepoB or 1 mpo 1000 HM 18 COEOIMHEHHMH C Ppa3IMYHBIMU
KOHIIEHTPALUSIMUA TBEPJOTO pacTBOpa X METOJOM MaJOyrioBOrO paccesHus HEUTPOHOB.
YcTaHoBneHo, 4To 00pa3nbl Mn; xCoxGe Bo BceM Jnana3oHe KOHIICHTPAIUi TBEpI0ro pacTBOpa
X TPEACTaBIAIOT CO00M KpUCTAIBI, C HAPYIICHUSMHU AaTOMHOW CTPYKTYpbl B BHIE
KOHTJIaMepaIiii J1e(eKToB, OMUCHIBAEMBIX JCHIPOUIAMH C JorapuGMHYecKuM (PpakTaaIbHBIM

pacmpeeneHneM, Bo BceM auamnasone pazmepon oT 1 1o 1000 am. [Tokazano, uto 00pasisl Mnj.



«RhxGe BO BceM jauamna3oHe KOHIIEHTpAIMi TBEPIOTO PACTBOPA X COCTOSAT M3 KPUCTAIIIMTOB, C
PBIXJION TTOBEPXHOCTHIO, OMHMCHIBAEMBIX MOBEPXHOCTHBIM ()PAKTAIBHBIM PaCHpeeICHUEM, BO
BceM nuara3oHe pasmepoB oT 1 mo 1000 HM. DTH OCOOEHHOCTH BHYTPEHHETO CTPOCHHUS
SIBJISTFOTCSI CTIEJICTBHEM KPUCTAJLTU3AIIMU 00PA3I0B B KaMepe BHICOKOTO JIaBJICHUS.

6) Meronom audpakiyu CHHXPOTPOHHOT'O M3IYyYCHHs C JUTMHOW BOJHBI BOJIM3U Kpas
MOTJIONICHUST ~ OmNpenelicHa  a0CONMoTHAs  CTPYKTypa  (CTPYKTYpHasT — KUPAIbHOCTB)
MOHOKPHCTAJIIOB MHOT'OKOMITOHEHTHOT0 cocTaBa (Fe1,Coy)1-yMnySi.

7) MeTogoM MaoyrioBOTO pPACCESHHS IOJSIPU30BAHHBIX HEHTPOHOB IPOBEICHO
HCCJICIOBAaHUE 3HaKa MarHUTHOW KHPAJIBHOCTH 00pa3ios coeauHeHui Mnj.y(Fe1.xCox) y Si (X =
0.2-0.5y=0.8 - 1). YcraHoBieHO, YTO 3HAUEHUS NMPOU3BEJCHUS MarHUTHON U CTPYKTYpPHOMH
KUPAJIbHOCTEW I KaXKIOro W3 COCIUHEHUHW paBHO ['¢Xym = -1, 4YTO COOTBETCBYET
MIPOTUBOTIOJIOKHOMY 3HAKY CTPYKTYPHOU U MAarHUTHON KUPATBLHOCTEH B ATHX COCTUHCHHUSIX.

8) Pa3paborana HOBas METOAMKA OIPEICICHUS KPHUCTALIOrpadUIecKONd KHUPATbHOCTH
KkpynHbIX (~ 4000 % 4000 x100 MxM) 00pa3uoB 3a CUET UCMOIB30BAHUS BHICOKOIHEPTE€TUYHOIO
My4Ka CHHXPOTPOHHOTO MU3IYYCHHUS U TMOITYYCHUS KapT KUPAIbHOCTH OJaronaps CKAaHUPOBAaHUIO
[0 TIOBEPXHOCTH oOpasilia MUKPOMY4YKOM. KupallbHOCTh omnpenenéHHas JUisi OJHUX M TeX Ke
0o0pa3noB B BUAE NHUCKOB uccienoBaHHbiXx Ha ID11 w mwmanpo ma BMO1A conagaer.
YCTaHOBIEHO, YTO KHPATHHOCTh CTATUCTHYECKH BOCIIPOU3BOJIUTCS Ui OOPA3IOB MOJYYCHHBIX
MIPH OJTMHAKOBBIX YCIOBUSX CHHTE3A.

9) AnpoOupoBaH Crmoco0 ONpeACiICHUs] SHAHTHUOMEPHOTO U30bITKA B CTPYKType
MOJMKPUCTAIATOB ~ MOHOTEPMAHHUIOB  IEPEXOJHBIX  METAUIOB  METOJOM  JudpaKiuu
CUHXPOTPOHHOTO U3Ny4YeHHs ¢ MUKpOo(hoKycupoBkoii. [Toka3ana mpuHIMNHATbEHAS BO3MOKHOCTb
AKCIEPUMEHTOB TaKOTO pojia. OTMEUEHBI METOIOJIOTUIECKHE TPYAHOCTH TAKOTO AKCIICPUMEHTA
Y BO3MOJKHBIE ITYTH MPEOIOJICHUS ITHX CJIIOKHOCTEH.

10) BeimonHeHBl pacdyeThl W3 MEPBBIX NPUHIMIOB (ab initio) MPOCTPaHCTBEHHOI'O
pacmpenieieHuss HEKOJUIMHEAPHOTO MAarHUTHOTO MOMEHTa B DJJIEMEHTApHBIX  sSYeiKax
MOHOTEPMAHHUIOB TEPEeXOJHBIX METAUIOB MapraHia, xene3a, KobOalmbTa W pOAMS C
ucrnonb3oBanueM nporpammuoro makera QUANTUM ESPRESSO, wucrnonb3yroimero Teopuio
(yHKIIMOHAJA IUIOTHOCTH C PEISTHBUCTCKAMU IMOTCHIIMAIAMHU, HEOOXOAMMBIMH ISl y4ETa CIIHH-
opOuTaNBEHOrO B3anuMozeicTus. [lokazaHo, YTO MOHOTEPMAHH/IBI MapraHIila U kKeje3a, KOTOPhIe
SIBIISTIOTCSI IOBOJIBHO CHJIBHBIMH XUPAJTbHBIMH (DepPPOMArHETUKaMH, CYIIECTBEHHO OTIMYAIOTCS
[0 MAarHUTHBIM CBOMCTBaM OT MOHOTE€PMAaHHUIOB KOOAJIbTa U POAUS, B KOTOPHIX Ka)IbIH aTOM
MIPEJCTABISIET COOON TOPOHMIHYIO MATHUTHYIO CTPYKTYPY C OYEHb MAJIBIM CPEIHHM MarHUTHBIM
MOMEHTOM. Takum 00pa3oM, TIEPBOMPHUHIIMITHBIC BRIYUCIICHUS MPECKa3bIBAIOT CYIICCTBOBAHUE
B MOHOTE€pPMaHHUIaX KOOAIbTa ¥ PO HOBOTO THIIA MarHeTu3Ma. VIHTepecHo, 4TO TaKoM ke TUTI
MarHUTHOTO YIOPSIOYCHHUsI TpeIcKa3biBaeTcs W JJii aroMoB repmanus B FeGe, xoTtopsie
TPaIUIIMOHHO TIOJIaTaf0TCSI HEMAarHUTHBIMHU.

11) Criopsl peAbIAYIINX JIET O KOHKYPEHITUH UCCIICIOBAHUH C TOMOIIBI0 HEHTPOHHOTO U

CUHXPOTPOHHOI'O PIBHy‘IeHI/Iﬁ Ha CGFO}IHSIHIHPII?I ACHb YTHUXIIH. HOKaSaHO, 4YTO OTHU METOJJUKH



SBIISIIOTCS. COBEPLICHHO KOMIUIEMEHTapHbIMU. Tak B oOmacté JIudpakiud Ha aTOMHOM
CTPYKTYpE€ CUHXPOTPOHHOE U3J1y4eHHE MHOIOKPAaTHO M100EKIaeT HEUTPOHHOE U3JIyUYEHUE KaK T10
pasmepy o00pasloB, TaKk W IO BPEMEHU HCCIIEIOBaHUs, OJHAKO MAarHUTHYIO CTPYKTYpY U

JUHAMUKY FOpa3HO y100HEe UCCIIE0BATh C IOMOILBIO HEUTPOHHOIO PACCESHHUS.
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