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OT3bIB BEAYIIEA OPTAHU3AIIMA

®erepalbHOr0 TOCYIAPCTBEHHOI'0 ABTOHOMHOI'O 00pa30BaTEbHOTO YUPEHK ICHHS

BhIcLIero oopazoBanusi «KpeiMckuil GpenepanbHblil YHUBEPCUTET HMEHH
B. . BepHazickoro» Ha auccepTaunoHnyto padory Kazax Haraneu BanepheBHEI
«BnusiHue KAaTHOHHOI'O YIIOPSIOUEHUS HA MArHUTHBIC ¥ DJIEKTPOHHBIE COCTOSIHUS

B DOparax mepexoHbIX MeTAJUIOBY, IPEJICTABIICHHYIO Ha COUCKAHHE YYeHOU
CTeNeH! JTOKTopa (PU3NKO-MaTeMaTHIecKuX HayK IO CHEeNHaIbHOCTH
1.3.8. «®u3uka KOHACHCHPOBAHHOT'O COCTOSHUS

OTKpBITHE BBICOKOTEMIIEPATYPHOI CBEPXIIPOBOJUMOCTH H KOJOCCAIBHOTO
MarHeTOCONPOTHUBIICHUS OIpeAeNMIM UHTepeC K OKCHJAaM ITePEXOIHBIX METAIOB
Ha MHOrHUe JecsaThieTus. B3auMocBs3h palMuHbIX cTeneHell CBOOOBI JelIaeT 3T’
MaTepHallbl YpPEe3BLIYAWHO CHOXKHBIMH JUIi IIOHMMAHHS U TEOPETHYECKOTO
onucanus. B cBOO ouepens, ycTaHOBIEHHE MEXAHU3MOB 5TOH B3aHMOCBS3H
Ope/CTaBIseT OJHy M3 HaubOojee aKTyalbHBIX 3a7lad COBPEMEHHOW (QH3MKH
KOHJIEHCHPOBAHHOT'O COCTOSIHHMSI M OTKPBIBAET IEPCHEKTHBBI CO3/[aHUsl HOBLIX
MarHMTHBIX MAaTEpHAIOB C YHHUKANbHBIMH (u3MuecKuMH cBoiictBamu. Co
BpEMEHEM, HMCCIIEIOBAaHUs OKCHIOB 3d METaJUIOB pACIIMPHIIACH HA POJCTBEHHBIC
COeIUHEHMs, OIHHM U3 KOTOpBIX sBisgeTcs Kijacc OoparoB. UpessbruaitHo
pasHooOpa3Has KPHCTAIUIOXHMUS OOPATHBIX COeWHEHHH MPHBOIUT K TOMY, YTO
OHH (OPMUDPYIOT OOIIMPHBIA KJIacC MArHUTHBIX JHU3JIEKTpUKOB. CoequHeHus
ABJLIOTCA (PYHKIIMOHAIBHBIMU MaTepUaIaMy B YiKe Ceifuac IMpoKo HCIIOb3YIOTCS
B KauecTBE HOBBIX ONTHYECKHX cpeld. CunbHasi B3aWMOCBS3bL CIMHOBOIM,
3JIEKTPOHHOH M ()OHOHHOH IIOJCHCTEM JenaeT MX OOBEKTAMH IOBBIIEHHOTO
HayyHoro wuHrepeca. Jluccepranuonnas pabora Kazaxk H.B. mnocBsmena
SKCIIEPUMEHTAIBHOMY HCCIICJIOBAHUIO 3TOM B3aMMOCBSI3H W IIO3TOMY SBJISIETCH
0eccrnopHO AKTYaJILHOM.

Huccepranus Kazak H.B. coctouT U3 BBeHeHUs, CEMH IIaB M 3aKJIFOUEHHS.
Bo BBeJeHHH TIOMUMO LEJIH, aKTyalbHOCTH, HOBU3HBI paboThl ¥ (GOPMYIHPOBKH
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HAyYHBIX pEe3yJbTAaTOB, JAaHO OOOCHOBAaHHME METOJOB M IIOAXOJOB HAy4HOI'O
HCClIe/OBaHus, mpuMeHseMbix B pabore. IlepBasi raBa mpencTaBiseT
pa3BepHYTHI 0030p COBPEMEHHOI'0 COCTOSAHMS U3y4eHHs OOpaTOB B CTPYKTYPHOM
psmy mupoOOpaT-KOTOUT-JIIOIBUTHT-BAPBUKHUT. IIpoBeneH cpaBHUTENBHBIN aHaAIN3
KPUCTAUTMYECKUX CTPYKTYD, JAHO ONUCAHHE MArHUTHBIX U 3JIEKTPOHHBIX CBOMCTB,
pPacCMOTpPEHBI TEOPETHYECKHe IOAXOMIbl, HCIOJb3yeMble IPH HHTEpIpeTalHu
HaOmronaeMpix sBieHmit. Ocoboe BHHMaHWE VYAENEHO aHAN3y 3apsAOoBOro
YIIOPS/IOYEHHUsT ¥ MarHUTHOH CTPYKTYphI KENe3HOTo JIOABUTHTA. PaccMoTpeHs!
OCHOBHBIE IIOHATHS O CIIMHOBBIX JIECTHHI@X M WX MAarHUTHOH CBS3H.
[lpencraBnenusnii B pabore 0030p JjuTEparypbl NO3BOJIIET IOMYYHTH YETKOE
[IOHMMAaHKE O COCTOSHHH MCCIIEOBAHHUN B pacCMaTpUBaEeMOil 00J1acTH K MOMEHTY
M3yYEHHUs ITHX COeMHEHHH COMCKAaTeleM, a TakKe O 3HAYMMOCTH OPHUTHHATBHBIX
pe3yIbTaTOB M JOCTUTHYTOM Iporpecce B NMOHUMAHHHM CBONCTB, M3JI0XKEHHBIX B
IOCNEAYIONIMX TiaBaxX. B KOHIlE TiiaBel AaHO JIOrMYecKoe 00OCHOBaHWE BBIOOpa
00BEKTOB HcclenoBaHus, CHOpMYIMpPOBAaHBl OCHOBHBIE HaydHBIE 3aIadH
HCClIeOBAHHS.

Bropas rjaBa  TOCBfIIEHA  OMHCAHHIO  OKCIIEPUMEHTAIBHBIX ¥
TEOPETHIECKAX METOJHK, 3aeHCTBOBAHHBIX B pabOTe, HAUMHAS C TEXHOJOTHH
CHHTE3a MOHOKPHCTAJUIOB, HX CTPYKTYpPHOM, CIIEKTPOCKOIMYECKOW ¥ MArHHTHOMN
XapaKTepu3allid B KOMILUIEKCE C TEOPEeTHYECKHMMH IIOAXOJAaMH, BILIOTH JI0
MOCTPOEHMS] 3aBEPIIEHHOI'O OIUCAHUS MAarHUTHBIX M HIIEKTPOHHBIX CTPYKTYD.
ApceHasl HCIOJb30BAHHBIX JKCIEPUMEHTAIBHBIX  METOJO0B HACYHTHEIBAeT 15
OpPUTHHAIBHBIX METOIMK, HE OCTABISIS COMHEHHS B JIOCTOBEPHOCTH II0IyYaeMbIX
pe3ynbTaToB. Takol KOMIIEKCHBIN MOJIX0/1 O3BOJISET IPOBECTH HCCIIENOBAHUS Ha
CTaOMIIBHO BBICOKOM HAy4yHOM YpPOBHE, YTO OTP@KEHO B KAYECTBE HAYYHBIX
nyOnMKaIUil COUCKATEIS.

[IpencraBieHne pe3yJbTATOB OPUTHHAIBHBIX HCCIENOBAHUHA HAYMHAETCA B
TpeTheil riiaBe, KOTOpas COAEPXKHT HAHOONBIINH 00BbeM 3KCIIepUMEHTAIBHBIX
JAHHBIX M Pe3yJbTaTOB TEOPETHYECKHX PACUYETOB JIEKTPOHHOM CTPYKTYpPHl B
pamkax Teopun QyHKIMoHana mwiotHoctH (DFT). Onwucanume HauyuHaercs c
JETANbHOTO U3YyYEeHUs CII0KHOM KpUCTAJUNIMYECKOW CTPYKTYpHI JroABUruToB. Kak
IIOKa3aHO B JIATEPATYypHOM 0030pe, MarHUTHBIE W DJIEKTPOHHBIE CBOMCTBA JTHX
COEMHEHNH KPUTHYECKU 3aBHUCAT OT CTPYKTYPHOT'O YNOPSIOYEHHs B KATHOHHOM
noacucreme. [loaroMy, nepen couckaresieM CTosuia 3a/1a4a, ropas/o ClIoXKHee, YeM
TOJIBKO OIPE/IENICHUE MapaMeTPOB KPUCTAIIMIECKOM peleTkr U cuMMmeTpun. Jlis
K2)KIOr0 COENWHEHHsI KpHCTajulddecKkas CTPYKTypa Oblia pelleHa B IeTalsx,
ompezienieHbl  (GAKTOPbl  3aNOJHEHUS METAUIMYECKUX  Y3JI0B, YCTAHOBIICHO
pacmpejielieHHe MeTAJUIMYEeCKUX MOHOB. BaleHTHBIE COCTOSHHS KATHOHOB

onpeneyiel ¢ HCIIOJb30BaHUEM Ha6Hpa.I-OIlI6I‘ 0 cenyac IonyJsApHOCTL METOJa
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BAJICHTHBIX CYMM U IOATBEPXKACHBI U3MEPEeHHSIMH PEHTI€HOBCKOH CIIEKTPOCKOIIHU
nornouieHus (XANES) B obnactu K-kpasi.

HsBecTHO, 4TO HM30MOp(QHBIE 3aMelIeHHs, fABJIAACH MOIIHBIM CIOCOOOM
yIIPaBJIeHUsI CBOWCTBAMH COEIWHEHWH, OJHOBPEMEHHO II03BOJISIIOT MPOBOAUTH
CelleKTHBHOE YCHJIEHHE TOH WM WHOW (H3MYECKOW XapaKTepHUCTHKH. DTa 3ajada
ybenuTenbsHO pelieHa B JIaHHOH JHMCCepTalMOHHOM pabore, rae H30- M
reTepOBOJICHTHBIE N30MOP(HbIE 3aMelIeHUs] B KATHOHHOH MOACHUCTEME JIIOIBHIHTA
Co;BOs mpuBenn K CUHTE3y HOBBIX OOpPaTOB C NEPCHEKTUBHBIMU MarHUTHBIMH
cBoiictBamu. [Tokazano, uto 3amemenue tuna Co*t — Fe¥*, Ge** asnsercs oguum
U3 IyTed YyCHIJIeHWs] MarHUTHOH jkectkocTd. K Hambosiee BaXXHBIM HayIHBIM
pe3yJibTaTaM JHUCCEPTALHOHHOIO WUCCIENOBaHUs B IEIOM M 3TOH TIJIaBBl B
YaCTHOCTH, 0e3yCIIOBHO, CIJIEZlyeT OTHECTH BIEpBbIe OOHAPY)KEHHBIH CIHHOBBIN
KpoccoBep B KobansToBoM JmoyBurute. Kasak H.B. crosna y ucTOKOB M3ydeHHS
3TOTO KpaiiHe MHTePEeCHOI'0 COeIUHEeHMs, (OpPMUPYS HOBBIE 3HAHUS 110 Mepe ero
uccieoBanusa. M3BECTHO, HYTO OTKPBITHE W WCCIIEOBAHHE JTOr0 SBJIECHUS
COITPOBOJKIATIOCH OCTPOH KOHKYPEHIIHEH ¢ IPYTHMH HAYYHBIMH rpymmnaMu. OmHako
[PUOPUTET B YCTAHOBJIEHWH MAaTrHUTHOTO cocTosiHUS M aHu3oTponuu CozBOs
NPUHAJIEKHUT Kak pa3 couckaremo J. Bartolom’e, A. Arauzo, N.V. Kazak et al.
(PRB 2011). ITo3anee BrIBOABI, IOTy4YE€HHBIE B 3TOH paboTe, OBLIN ITOATBEPIKICHEI
NPSIMBIMU U3MEPEHUSIMH MarHUTHON CTPYKTYPBI METOJIOM HEUTPOHHOH MTUMPaKITHH
B pabore D.C. Freitas et al. (PRB 2016). Henb3s He OTMETHUTH OpPUTHHAIBLHOCTD
NOJIX0JIa JUIsl pelleHus] HeTPUBUAJILHON 3a/1aud pa3/ie/ieHHsl MarHUTHEIX BKJIAIOB
pa3HOBAJIEHTHBRIX HMOHOB Kkobasbra B mmomsurute Co3;BOs. Hcmons3oBanue
COBpPEMEHHBIX CHHXPOTPOHHBIX METOHOB, B JaHHOM ciiydae Meromga XMCD,
HNPUBOJUT JAaHHOE HCCIIEIOBAHUE B COOTBECTBHE C MHPOBBIM YPOBHEM.

HecoMHEHHBIM IpEeuMyIEecTBOM, OTIHYAIOIIAM JaHHOE HMCCIIENOBAHUE OT
paHee OIIyONHMKOBAHHBIX, SBISIETCS MCIIOJIB30BAHHE MOHOKPHCTAIUIOB BBICOKOIO
KauecTBa. [IpuMeHeHne NMPEeNU3MOHHBIX MarHUTHBIX METOJOB, B YHCJIE KOTOPBIX
MarHeTOMETPHsI BpallleHHsl 00pa31ia, 103BOJIMIIM IOIYyYUTh [IePeIOBhIE PE3YIBTATEI
O MarHUTHOM aHM30TPOIUH M CHHH-OPHEHTAIIMOHHBIX MEPEXOAax B JIOABUIHTAX.
Hcnonb30Bande CHCTEMAaTHYECKOrO IIO/XO0Ja, BKIFOYAIOLIET0 MeccOay3poBCKYIO
CIIEKTPOCIIKOIIMIO, CHHXPOTPOHHBIE METO/bI, H3MEPEHHS TEMJIOEMKOCTH |
SNIEKTPOCONPOTHBIICHUS, & TaKKe IEPBONPUHIUITHBIE TEOPETHYECKHE paCUETHI
3JIEKTPOHHOW CTPYKTYPHI, NPHBEIO K TOMY, YTO OBUIA HE TOJBKO OIpENENIEHBI
MarHuTHbIE COCTOSIHHSI M TeMIIepaTyphl MarHUTHBIX IEPEXOI0B, HO W MNYTH
YUpPaBJIE€HUs] IIEPEYMCICHHBIMH  XapaKTEPUCTHKAMHM depe3  3aMelleHHe |
KOHLEHTPAIMIO ~ MAarHWTOAKTUBHBIX ~ HOHOB B ONHOM W3  YeThIpex
KpHCTAUIOropa@uyeckux Mo3uimii. PesynpraroM crano mocTpoeHHe MarHHUTHOM
¢a30BOit AEArpaMMBI JIIOIBHTHUTOB.



B uyerBeproii riiaBe MaHO ONHCaHHEe AHTU(QEPPOMATHHTHOTO COCTOSHHS
K06aNbTOBBIX MHPOOOpaTa W KoToWTa. B cilydae 5THX COEIUHEHHH YK€ HMEIHCH
IIpe/IBApUTENBHEIE JIATEPATYPHBIE JaHHble 00 MX MarHHTHBIX CTPYKTypax. HoBble
pe3ynbTaThl, mpencraBieHHsle B pabore Kazax H.B., kacaiorcss MarHuTHOH
AHU30TPOIIMM ¥  CIIMH-OPHEHTAIMOHHBIX  IIEPEXO/I0B, IOJIYYEHHBIX IIpH
HCCIIeI0OBAaHUY MOHOKPHUCTAIIIOB.

B nsroii rnaBe paccMOTpeHb! d(G(EeKThl OJMKHETO U JalbHEro mnopsjaka B
KBa3WHH3KOpA3MEpHBIX  OopaTax Cco CTpyKTypoi BapBukuTa. Hambonee
MHTEPECHBIM DE3yJbTaTOM fABIAETCS  OOHApyXKEHHas B OSTHX COSJMHEHMSIX
HHIynupoBanHas nonamu Co?* MarHUTHHTAs aHM30Tponus. COCTOSHIE CIIMHOBOIO
crexna ¥ 3Q(EKTH CIHHOBON pelaKcaliud, XapaKTepHBbIe IS STUX COeIUHEHHUH,
JOCTATOYHO MOAPOOHO M3yUeHbl C IPUMEHEHHEM Pa3IMYHLIX OKCIEPHMEHTAIbHBIX
metomuk. HccnenoBanme kpucrtama Mn,BOs uMeeT HENOCPEACTBEHHOE
OTHOIIEHHE K MHOTOJIETHEH NUCKYCCHH O MAarHMTHOM COCTOSIHMHM H TeMIIepaType
MAarHuTHOTO Iiepexoja B 5TOM CcOelMHEHHMH. I3MepeHHs TEIIOeMKOCTH H
HAaMarHW4YeHHOCTH, BBIIIOJHEHHBIE aBTOPOM, IIO3BOJIKIIM OHO3HAYHO YCTAHOBHTH
9TH XapaKTEPUCTHKH M «IOCTAaBHTh TOUYKY» B O3TOM CHOpe. 3apsioBoe H
opOWTalbHOE  YHOpPSAAOYEHHE B  MapraHieBOM  BapBUKHTE H3YYeHO C
HCIIOIB30BaHHEM BEICOKOTEMIIEPATYPHBIX METO OB, BKJIIOUAIOIIUX PEHTI€HOBCKYIO
JUGPAKIHIO ¥ KAJOPUMETPHIO.

KpaiiHe [EeHHBIMH SBISIOTCA IIOJyYEHHBIE aBTOPOM JaHHBIE IO
HCCIIEOBAHMIO DJIEKTPHYECKHX CBOWCTB HCCIeNyeMbIXx OoparoB. 3HaHHS O
BEIMYMHE [IMDJICKTPHUECKOH IIenM W ee KOHLEHTPAlMOHHOH 3aBMCHMOCTH
II03BOJIMJIA TIPOBECTH COOTBETCTBYIOIINE TEOPETHUECKHE PACYEThl 3JIEKTPOHHOM
CTPYKTYPBI JaHHBIX COEIUHEHHI.

IlpoBeneHHEI B mIeCTOH rJjaBe aHanmu3 o0mUX  0coOEHHOCTEH
(GOpMHPOBaHUS IEKTPOHHBIX ¥ MarHUTHBIX COCTOSIHUN HCCIEIOBaHHBIX OOpaToB
JieNaeT ToJydeHHbIe SKCIIepUMEHTANIbHBIE JaHHbIe He MPOCTO KoJUleKuuel GakTo
¥ HaOIOJeHHi, HO CBS3bIBAET HX B EIWHYI0 KapTHHY, OTKphIBas KIIOY K
MOHHMAHHIO ¥ YIPABIEHUIO MX MAarHUTHBIMH cBoicTBamu. bonbmas pois B
MeXaHH3MaX, IIOCPEACTBOM KOTOPbIX MAarHUTHasi M 3apsgoBas IOJCHCTEMBI
JIOCTUTAIOT YHOPSAJOYEHHOTO COCTOSHHS, OTBeJleHa OOP-KHCIOPOIHBIM IpyIIIam.
[IpoBenst moApOOHBIM aHATHM3 KPUCTAIUNIOXUMHYECKHX 0COOCHHOCTEH, MEKMOHHBIX
pPACCTOSIHUH M YIVIOB CBS3M C TOCHENYIOEH OLEHKOM BeIM4YuH OOMEHHBIX
B3aUMOJIeHCTBUI B KOMILIEKCE C pe3ylbTaTaMH TEOPETHYECKUX pPacdeToB, aBTOPY
ynanoch copMyIupoBaTh 00LHe 3aKOHOMEPHOCTH (GOPMUPOBAHUSI MATHUTHBIX U
AIIEKTPOHHBIX COCTOSHUM, U YTO HE MEHEE BAXKHO, BBISABUTH WX NPHHLUUIHAILHBIC
pasiyus, B pACCMOTPEHHOM psiy 60paToB.



Ceapmas rj1aBa COJIEPKAT JOIOJHHTENFHYIO HH(POPMALHIO, B OCHOBHOM
KacaloNIyocsa CTPYKTYPHBIX JIaHHbIX. BrieuatiisieT ToT 00beM paboThl, KOTOPHIH ObLI
IpoJeiaH aBTOPOM TIPU aHAIM3€ KPUCTAIUIMIECKMX CTPYKTYP HOBBIX COEIMHEHUH
(umcno Tabumi HacUMTHIBaeT 48), OONBIIMHCTBO M3 KOTOPBIX MOMOJHUIIA
MeXIyHapoiHbie 0a3bl MaHHBIX KpPHCTAUNIMYECKHX CTPYKTYP HEOPraHMYeCcKHux
COETUHEHHH.

Hay4nasi HOBHM3HA IIPOBEJICHHBIX COUCKATENIEM HMCCIIENOBAaHMMA 3aKIII0YaeTCs
B TOM, 4TO B paboTe:

YCTAHOBJIEHO OCHOBHOE MAarHMTHOE M 3JIEKTPOHHOE COCTOSHHE JIIOBHIHTA
Co03BOs 1 ero npor3BOIHEIX, KOTOPbIE TaKyKe ObLIN [OJIyYeHbI BIIEPBHIE;

oGHapyXeH W WCCleloBaH KPOCCOBEP CIMHOBBIX cocrosituii mona Co™ B
K00AIILTOBOM JIFOJIBUTHTE;

IpeIosKeHa HOBasi MOZEIb MarHUTHOU CTPYKTYPBI JIFOBUTHTOB, COCTOSINAs
13 MATHUTHBIX CJIOEB, B3aMMO/IEHCTBYIOIMX Yepe3 npoMexyTodnsie BOs rpymis: u
METAJUTHYECKUE HOHBI;

YCTAHOBIIEHA peIIaloIas poJib KaTHOHHOTO IopsAaka B (OPMHPOBaHMH
MArHUTHOT'O M 3JIEKTPOHHOI'0 COCTOSIHUM B JIIOJJBUTUTAX M BAPUKHUTAX;

W3yyeHa 9SBOJIONUS aTU(GEpPPOMarHUTHON TOACHCTEMBI M  MarHUTHAs
AHHU30TPOIIHs B KOOATBTOBBIX IHPOOOPATE U KOTOMTE;

00HApyKEHO U U3y4YEeHO 3apsI0BOe YIOPSJOUEeH)E, YCTAHOBIEHO MarHUTHOE
COCTOSIHHME M TEMIIEpaTypa MarHUTHOTO NepexXofia B MapraHIeBOM BAPBUKHTE.

IlpakTHYecKasi WEHHOCTH OLpEJENsercs TeM, YTO B IHMCCEPTAMOHHOM
paGore ObuM OMpPOOOBAaHBI METOHBl SKCIEPHUMEHTANBHOTO U TEOPETHYECKOIo
MCCIIENOBAHUS CHCTEM C CHIIBHBIMH 3JIEKTPOHHBIMH KOPPEISIIUSIMHU, KOTOPHIE MOTYT
OBITH PAaCHpPOCTPaHEHBI Ha [PYrde OKCHIBI IEPEXOAHBIX METAJUIOB C LEJBIO
BBISICHEHU I MEXaHU3MOB, OTBECTBEHHBIX 33 UX (hU3MUYECKUE CBOiCTBa. B yacTHOCTH,
B paboTe MPOIEMOHCTPHPOBAHA BO3MOXKHOCTB 3(h(EKTHBHOTO aHAJIN3a KATHOHHOI'O
pacrupe/ie/ieHust ¥ ero BIUSHHS HA MarHUTHBIC U JJIEKTPOHHBIE XapaKTePHCTHKH.
[IpoBeieH pacueT 3IEKTPOHHOIO CIIEKTpAa W IIONHBIX DHEPruil BO3HUKAIOLIUX
CIIMHOBBIX KOH(UTypalui. YcraHoBiIeHa posib JKECTKOro aHWOHHOIO Kapkaca B
MAarHATHOM H 3apsS0BOM YIOPSIOYEHHH B OKcHOopaTax 3d-MeTauioB.

JIOCTOBEPHOCTh MCCIIEIOBAHMS OIpeNeseTcs KOMIUIEKCHBIM IOAX0J0M H
TIIATE]BHBIM BEIOOPOM 00BEKTOB H3ydyeHHs. IIyOnmukamusi B peleH3upyeMbIX
BEIYIIHX OTEUECTBEHHBIX U 3apybexHbIX sxypHanax (Physical Review B, Dalton
Transactions, Inorganic Chemistry, Journal of Alloys and Compounds, Journal of
Magnetism and Magnetic Materials, Ycnexu Gu3ndeckux HayK) CBUAETENLCTBYET
O TOM, 4YTO TMOJIyYeHHBIE COHMCKATEIeM pe3yJIbTaThl HAXONATCS HA OCTpPHE
COBpPEMEHHBIX HCCIIe/IOBAHUM.



B nenom, auccepranronHas pabora npeacTasiseT co00i IpuMep YCIIENIHOTO
coueTaHHs KOMILJIEKCA TPaMOTHO ITOJ{OOpaHHBIX AKCIEPHMEHTANLHBIX METOIUK M
TEOPETHYECKHX MOIXOTOB, KOTOPHIE B COBOKYITHOCTH IIO3BOJIMIIM IIPOBECTH MOJIHOE
¥ 3aBEPIIEHHOE MCCIIEIOBAHIE MATHATHBIX U 2IEKTPOHHBIX CTPYKTYP OKCHOOPATOB

KoOaJibTa ¥ Maprasia.

K a0cTOMHCTBAM ITUCCEPTAIMM MOXXHO OTHECTH I'apMOHHYHOE COYeTaHhe
SKCIIEPUMEHTAJIBHBIX M TEOPETHYECKMX METONOB WCCIEeNIOBaHUsA, CTpOroe H
JOrMYecKoe W3JI0KEHHe MaTepualna, CTPEMIIGHHE €€ aBTopa JOCKOHAIBHO
pasoOparbcsi B MpoOIeMe W MOCTPOMTH OOIIyI0 KapTHHY BIMSHHS KAaTHOHHOTO
YIIOPAIOYEHNsI HA MAarHUTHBIE U 3JIeKTPOHHBIE COCTOSHUS B OOpaTax IepeXoHBIX
METAJIJIOB.

Bmecte ¢ Tem, auccepTanusa He JIMLIEHA Dsfia HENOCTATKOB, KOTOPHIE B
3HAYUTENLHON CTEIEHH SBJISIOTCS MPOJODKEHUEM ee JOCTOMHCTB.

1. Beuio Obl HHTEPECHO 3HATH MHEHUE COMCKATENsl, OYEeMY IIPH 3aMelleHUN
HOHOB K00ajahbTa MOHAMM JKelle3a B JIIOABUITUTE 3aMEIEHUE IPOUCXOMUT TOJIBKO
uonamu Fe3+ u He mpoucxonut 3amenienne HoHoB Co2+ nonamu Fe2+. B To Bpems,
Kak, Hampumep, B CTpykTypax BapBukuTa Cos5sNbisBOs u MnBOs Ttaxoe
reTepoBalleHTHOE 3aMellleHHe JIETKO pealu3yeTcs.

2. Tlouemy npu HU3KHX TemrepaTypax kospuutuBHas cuia Hc B Cos-x Fex
BOs Brons ocu b ipu x=3 OGonsie, yeM rnpu x=0.75 u x=1. Koppenupyer m 31o ¢
JAHHBIMH 110 AHU30TPOIHMH 3TUX KPUCTAILIIOB?

3. Ilo manueiM cuaxpoTporHoro anannza XMCD kospuutuBHas cuna He Ha
woHax Fe mpu 7= 5 K He npessimaer 2k3, B TO BpeMs KaK IIPOBEAEHHAs aBTOPOM
SKCTPANOJSANUs MarHUTHBIX JAHHBIX Ha 3TOT TEMIEPATypHBIA HHWANa3oH JaeT
3Havenue mopsaka 8057

4. CormacHo H3MEpEeHHIO CBEPXTOHKMX MOJel Ha sAapax °'Fe B coequHeHAH

Co3xFex BOs mns x=3 u x=1 temmneparypsl Heens oxa3zanuce IpUMepHO
OJIHHAKOBBIMH, B TO BpeMs, KaK BeJIMYHMHBI OOMEHHBIX B3aWMOJIEHCTBUN B
COOTBETCTBUE C TAKUM 3aMelleHHeM JOJDKHbBI ObITh HaBepHSIKa pa3HbIe.

5. U3 Tekcra JuccepTaiii He SICHO, KAKOBAa TOYHOCTH OLIEHKH CTPYKTYPHBIX
JIAHHBIX, TOYHOCTh pacdeTa MeTomoM BaleHTHbIX ycwmid (BVS) m Hackombko
3HAYMMBIMH SIBJISIOTCS 00CYXJaeMble U3MEHEHHs] CBOMCTB IPH BBINOJHEHHBIX
3aMelleHusAxX. Tak, Hamnpumep, OIHUpasCh Ha pe3ylNbTaThl pPEHTI€HOBCKOH
mudpaknuy, nenaeTcs BhIBOJ O 3aMeIIeHHH HOHOB KOOanbTa MEIbIO B JIIOJIBUTHTE
Co,.83Cu9.12BOs, HO TeMIiepaTypa nepexojia ¥ MarHuTHOE MOBEJEHNE MPaKTHIECKH
HE MEHSIOTCS 110 CPAaBHEHUIO C UCXOAHBIM coeuHenueM. Kazanoch Obl mosiBieHrE
noHoB Cu2+ MOIDKHO BBI3BATh NepepacipenieNieHie BAICHTHBIX COCTOSHUNH HOHOB
KoOasIbTa, OJHAKO YHCIEHHBbIe 3HAUEHUS PACCUMTAaHHBIX B paboOTe COCTOSHUI
U3MEHSIOTCS BCEro JIMIIb Ha HECKOJIBKO IIPOIIEHTOB.
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