
OT3biB 

o«fluu:uaJILHoro onnouenTa ua .uuccepTau:uro 

Ha COHCK3HHe yqeuoii CTeneHH K3H,UH,U3T3 «flH3HKO-M3TeM3TH"IJeCKHX uayK 

HBAHOBA JILBa AJieKcau.uposuqa 

Ha TeMy: «0co6eHHOCTH QpOo;CCCOB H3MarHH"IJHB3HHH pe,UK03eMeJihHhiX 

COe,UHHCHHH Ha OCHOBe ~CJIC33 H HX ru,UpH,UOB B CHJihHhiX HMDY JlhCHhiX 

MarHHTHhiX DOJIHX», 

no cneu:uaJihHOCTH 1.3.12. - <llu3nKa MaruuTHhiX HBJieuuii 

,[{MccepTar.rHoHHaj{ pa6oTa JI.A. HBaHoBa nocBj{IUeHa Hccne.n:oBaHHIO 

npOQeCCOB HaMarHM"l!MBaHMji II onpe.n:eneHMIO <}JyH.UaMeHTaJibHbiX rrapaMeTpOB, 

onpe.n:eJij!JOIUMX MarHMTHbie CBOHCTBa pe,n;Ko3eMeJibHbiX MHTepMeTaJIJIM.UOB R2Fe14B M 

MX rM,n;pM,n;OB. AKryaJihHOCTh TeMaTMKM onpe.uenj{eTCj{ yHMKaJibHbiMH MarHMTHbiMM 

CBOHCTBaMM 3TMX COe.I{MHeHMH - BbiCOKMMM 3Ha"l!eHI:Ij{Ml:I HaMarHM"lleHHOCTM 

HaCbii.IJ;eHMj{, aHM30TPOnMH II TeMnepaTypbi KID pH. HHTepMeTanJIM.U N d 2F e 14B Ha 

cerO,lJ;Hji jiBJijieTCji 6a30BbiM ,lJ;Jlji npOM3BO,ll;CTBa nOCTOj{HHbiX MarHMTOB C 

MaKCMMaJibHOH y.n:eJibHOH MarHMTHOH 3HeprMeH. 3aMei.IJ;eHMe HeO.I{MMa T5DKeJibiMH 

pe.n:Ko3eMeJibHbiMH 3JieMeHTaMH B CHCTeMax (Nd1-xR x)2Fe14B (R = Tb, Dy, Ho) 

n03BQJijieT yBeJIH"l!HTb K03pUHTHBHYIO CHJIY H paCIIIHpHTb TeMnepaTypHbiH HHTepBan 

pa60Tbi ITOCTOj{HHOrO MarHHTa, a TaK)l(e nOJIY"l!MTb MarHHTbi C HyJieBbiM 

TeMrrepaTypHbiM Ko3<}l<}lHUMeHTOM ocTaTO"l!HOH HH.UYKUHH. KpoMe Toro, 

HCCJie,ll;OBaHHji npe,n;cTaBJijiJOT <}JyH.UaMeHTaJibHbiH HHTepec .I{Jlji <}JM3HKH MarHHTHbiX 

jiBJieHHH, ITOCKOJibKY OHM yrny6JijiJOT rrpe.UCTaBJieHI:Iji 0 B03MO)l(HbiX cnoco6ax 

ynpaBJieHH5I o6MeHHbiMH B3aHMO.I{eHCTBifj{Mif H MarHHTHOH aHH30TpOnHeM B 

MarHHTHOM MaTepHane. 

,[(HCCepTaQMOHHaji pa6oTa o6neMOM 12 7 CTpaHMU COCTOMT M3 BBe.I{eHifji, flj{TH 

rJiaB, 3aKJIIO"l!eHMji, CnMCKa aBTOpCKMX ny6JIMKaUMH no TeMe .I{MCCepTaUMH M3 18 

HaMMeHOBaHMH II CnMCKa UMTMpyeMOH JIMTepaTypbi M3 102 HaMMeHOBaHMH. 

Bo ooe.ueuuu o6ocHoBaHa aKTYaJibHOCTb TeMbi, c<)JopMynMpoBaHbi uenb 

.I{MCCepTaQMM II 3a.I{a"l!M, nOJIO)l(eHMji, BbiHOCMMbie Ha 3ai.IJ;MTy, 060CHOBaHbl Hay-q:Haji 

HOBM3Ha II npaKTM"lleCKaji 3Ha"l!MMOCTb noJiy"l!eHHbiX pe3yJibTaTOB, npMBe.I{eHO KpaTKOe 

co,n:ep)l(aHMe ,n:MccepTauMM no rnaBaM. 
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B nepoou r JiaBe npe,n:cTaBJieH JIHTepaTypHbiM o63op no TeMe pa6oTbi, B 

KOTOpOM ,n:aHO OnHCaHHe KpHCTaJIJIHqecKOM CTJJYKTypbi R 2Fe14B H HX rn,n:pH,nOB, 

npHBe,U:eHbl OCHOBHbie MarHHTHbie xapaKTepHCTHKH COe,l(HHeHHM, npe,ncTaBJieHbl 

COBpeMeHHbie MeTO,U:bl noJiyqeHH.H CHJibHbiX MarHHTHbiX noJieM. 

BTopaH r JiaBa nOCB.HIIJ;eHa OnHCaHHIO MeTO,U:OB, HCnOJib30BaHHbiX L(JI.H 

noJiyqeHH.H 06oeKTOB HCCJie,U:OBaHHH, 3KCnepHMeHTaJibHOrO o6opy.n;oBaHH5I H MeTOL(HK 

HCCJie,U:OBaHH.H CTJJYKTypbi H MarHHTHbiX CBOMCTB. Ilo,n:po6HO onHCaHbl ycTaHOBKa ,U:JI.H 

H3MepeHHH HaMarHnqeHHOCTH B CHJibHbiX HMnyJibCHbiX MarHHTHbiX nonHx .no 60 Tn 

(r. ,Z:We3,n:eH, repMaHH.SI) H YHHKaJibHbiM reHepaTop CBepxcHJibHbiX MarHHTHbiX none:H 

L(O 135 TJI (r. rpeH06Jib, <DpaHUHH), Ha KOTOpbiX ,l(HCCepTaHTOM BbinOJIHHJIHCb 

3KCnepHMeHTbl. 

B rJiaBe 3 npnBe,neHbi pe3yJibTaTbi nccne,noBaHHH cTpyKTYPbi H MarHHTHbiX 

cBoiicTB coe,n:HHeHHii Ho2Fe14B, (Ndo.sHoo.s)2Fe14B H nx rn,n:pn,noB. B MarHHTHbiX 

noJI.HX ,no 13 5 Tn H3MepeHbi KpHBbie HaMarHnqnBaHHH, H H3 3THX KpHBbiX 

3KcnepnMeHTaJibHO onpe,n:eneHbi BeJinqHHbi noJI.H Hct nepexo,na cpeppHMarHeTHKa B 

HeKOJIJIHHeapHyiO MarHHTHYIO CTPYKTYPY H noJIH Hc2 cpeppoMarHHTHoro HaCbiii(eHH.H, 

a TaK)Ke 3HaqeHH5I napaMeTpOB Me)KnO,n:perneToqHoro 06MeHHOrO B3aHMO,l(eMCTBH.H. 

IlpoBe,neHo cpaBHeHHe nonyqeHHbiX 3HaqeHHM napaMeTpoB ,[(JI.H R2F e14B-H c 

COOTBeTCTByiOIIJ;HMH 3HaqeHH5IMH ,U:JIH CHCTeMbl R2Fe17-H. 

B qeTnepToii r JiaBe H3yqeHbi MarHHTHbie cBoiicTBa H cTpyKTypa 

6biCTp03aKaJieHHbiX cnJiaBOB (Nd,Ho )-(Fe, Co )-B C 6JIH3KHM K HYJIIO TeMnepaTypHbiM 

K03cpcpHUHeHTOM OCTaToqHOM HH,U:YKUHH, a TaK)Ke HX rH,n:pH,[(OB. IlOKa3aHO, qTO 

rH,U:pHpOBaHHe OCJia6JI.HeT Me)KnO,n:perneToqHoe o6MeHHOe B3aHMO,[(eMCTBHe. 

Y CTaHOBJieHO yMeHbiiieHHe y,n:eJibHOM MarHHTHOM 3HeprHH nocJie CeMHJieTHero 

xpaHeHHH o6pa3u;a H nocne ,n:onoJIHHTeJibHoro OT)l{Hra Bcne,n:cTBHe CTPYKTypHoii 

penaKcaiJJ1H. 

B nHTOH r JiaBe nccne,n:oBaHbi CTPYKTypa H MarHHTHbie CBOMCTBa coe,nHHeHHH 

(Nd1-xPrx)2Fe14B. .li;JI.H COCTaBOB C X= 0.25 H 0.5 y,naJIOCb noJiyqHTb MOHO­

KpHCTaJIJIHqecKHe o6pa3Ubl H onpe,n:eJIHTb KOHCTaHTbl MarHHTHOM aHH30TpOnHH npH 

pa3HbiX TeMnepaTypax. B 6biCTpo3aKaJieHHbiX cnnaBax o6Hapy)KeHo yBeJinqeHHe 

OCTaToqHOM HaMarHHqeHHOCTH no cpaBHeHHIO C TeopeTHqeCKHM 3HaqeHHeM ,l(JI5l 

aHCaM6JI.H HeB3aHMO,U:eMCTBYIOIIJ;HX O,U:HOOCHbiX qaCTHU. 
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Hau6oJiee uuTepecuLie pe3yJILTaThi pa6oTbi, Ha MOM B3rJUI.ll,, CBH3aH bi c 

BbiCOKorroneBbiMM M3MepeHM5.IMM KpMBbiX HaMarHMqMBaHMH <l>eppHMarHeTMKOB. OHM 

II03BOJIMJIM BIIepBbie .ll,OCTOBepHO OIIpe.ll,eJIMTb rrapaMeTp Me)KIIO.ll,peiiieToqHoro 

o6MeHHoro B3aMMo.n;eilcTBM5.I B coe.n;MHeHMM Ho2Fe14B M ou.eHMTb ero M3MeHeHMe rrpH 

3aMel.l(eHM5.IX B pe.ll,K03eMeJibHOH M )KeJie3HOH 

rH.ll,pHpOBaHMM. 3TH pe3yJibTaTbi )],OIIOJIH5.IIOT 

rro.ll,perneTKax, a TaK)Ke rrpM 

<l>YH.ll,aMeHTaJibHbie 3HaHM5.I 0 

MarHMTHbiX rrapaMeTpax, OIIpe.ll,eJI5.IIOII(MX KpMBYIO HaMarHMqMBaHM5.I Ba)KHOr O KJiacca 

MHTepMeTaJIJIM.IJ:OB c BbiCOKMM co,n:ep)KaHMeM )KeJie3a. KpoMe Toro, cBe.n;eHM51 o 

rrapaMeTpax o6MeHHOrO B3aHMO)],eHCTBM51 M KOHCTaHTaX MarHMTHOH aHM30TpOIIMM 

MOryT 6biTb MCIIOJib30BaHbi IIpM pa3pa60TKe HOBbiX COCTaBOB )l,JI51 IIOCT05IHHbiX 

MarHMTOB C OC06biMM <l>M3MqecKMMM CBOHCTBaMM, qTo IIOJJ:TBep)K)],aeT npaKTHqecKyiO 

3Ha quMOCTh JJ:MCCepTaiJ.MM. 

)];OCTOBepHOCTh H uayquaH HOBH3Ha pe3yJibTaTOB o6y CJIOBJieHbi 

MCIIOJib30BaHMeM XOpOIIIO aTTeCTOBaHHbiX o6pa3IJ.OB, B TOM qlfcJie, MOHOKpMCTaJIJIOB, 

IIpMMeHeHMeM COBpeMeHHbiX 3KCIIepMMeHTaJibHbiX MeTOJJ:MK JJ:JI5.I MCCJieJJ:OBaHM5.I 

CTPYKTYPbi M MarHMTHbiX CBOHCTB, rrpMMeHeHMeM o6meM3BeCTHbiX TeopeTMq ecKMX 

IIO.ll,XO)],OB M MeTO)],OB o6pa60TKM pe3yJibTaTOB M3MepeHMH, a TaK)Ke cpaBHeHMeM 

Ha6JIIOJJ:aeMbiX 3aKOHOMepHOCTeH C ,n:aHHbiMM, IIOJiyqeHHbiMM M3 JIMTepaTypHbiX 

HCTOqHMKOB. ,[(MccepTaHTY Y.IJ:aJIOCb rrpoBeCTM M3MepeHM51 MarHMTHbiX CBOHCTB 

o6pa3IJ.OB B KpyiiHbiX 3apy6e)l(HbiX HayqHbiX IJ.eHrpax Ha XOpOIIIO aTTeCTOBaHHOM 

o6opy.ll,OBaHMM B CMJibHbiX M CBepXCMJibHbiX MarHMTHbiX IIOJI5IX, qTo o6ecrreqMJIO 

BbiCOKOe KaqeCTBO pe3yJibTaTOB pa60Tbl. IJonyqeHHbie pe3yJibTaTbl MCCJie)],OBaHMH 

orry6JIMKOBaHbl B peueH3MpyeMbiX HayqHbiX M3)],aHM5.IX, B TOM qlfCJie, B 

MH,n:eKcMpyeMbiX B Web of Science )KypHanax rrepBoro KBapTMJI51. Pe3yJibTaTbi 

arrpo6MpOBaHbl Ha pOCCM:HCKMX M Me)K)l,yHapO)],HbiX HayqHbiX KOH<l>epeHIJ.M5IX. 

,[(MCCepTal(M5.I HaiiMCaHa rpaMOTHbiM HayqHbiM 513biKOM, nerKO q MTaeTC.s:I . 

Co.n:ep)KaHMe aBTOpe<l>epaTa IIOJIHOCTbiO OTpa)KaeT OCHOBHbie IIOJIO)KeHM51 

JJ:MCCepTaiJ.MM. 

IlpM qTeHMM )],MCCepTaiJ.MM B03HMK p5I.ll, 3aMeqauuii H BODpOCOB, Tpe6y iOIUMX 

pa3'b5ICHeHM51. 

1. Ha pHcyHKe 3.2.2 rroneBbie 3aBHCHMOCTH HaMarHHqeHHOCTH Ho2Fe14B 11 

Ho2F e 14BH5.5 B HMIIYJibCHbiX rron5IX .n;o 13 5 Tn HOpMHpoBaHbi Ha .n;aHHbie, 
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IIOJiyqeHHbie B CTaTHqecKHX IIOJI.siX ,[(0 14 TJI, IIOKa3aHHbie Kpy)I(KaMH. IJo-qeMY 

KpHBbie HaMarHHqHBaHH.si B MaJibiX IIOJI.siX He HCIIbiTbiBaiOT cpeppMMarHMTHOrO 

HaCbiiii;eHM.si, KaK 3TO H306pa)I(eHO, HaiipHMep, Ha pHCYHKe 3 .2.1 .[(JI.si TeX )I(e COCTaBOB? 

2. B rnaBe 3 CHMBOJIOM MFe o6o3HaqeHa HaMarHMqeHHOCTb (MarHMTHbiH 

MOMeHT) rro,n:perneTKH Fe ( 14 aTOMOB Ha <j:>opMyJioHyiO e,n:HHH:QY ), a MHo - MarHHTHbiM 

MOMeHT o,n:Horo aToMa Ho. qTo6oi He rryTaTb qHTaTeneii, 6oiJIO 6oi nyqrne B o6oHx 

CJiyqa.siX OIIepHpOBaTb C O,[(HHaKOBbiMH rrapaMeTpaMH: JIH60 C MarHHTHbiMH 

MOMeHTaMH IIO,n:perneTOK, JIH60 C aTOMHbiMH MOMeHTaMH. 

3. B <j:>opMyne 3 .2.1 pa3MepHOCTH rrepBoro H BToporo cnaraeMbiX pa3JIHqHbi. 

Y rrepBoro cnaraeMoro pa3MepHOCTb B Tecnax, a y BToporo - B MarHeToHax Eopa. 

Bepo.siTHO, B qJieHe, OTBeqaJOmeM 3a aHH30TporrHIO, He ,n:OJI)I(HO 6oiTb rrapaMeTpa A. B 

3HaMeHaTene. 

4. B pa3,n:enax 4.2 H 4.3 Hccne,n:oBaHbi CTPYKTypa H MarHHTHbie CBOMCTBa 

6oiCrp03aKaJieHHOrO CIIJiaBa (Nd,Ho )-(Fe, Co )-B, IIO.[(BeprHyToro HHTeHCHBHOH 

IIJiaCTHqecKOH ,n:e<j:>opMa:QHH. HH B TeKCTe 3TOH rJiaBbi, HH B rJiaBe 2, OIIHCbiBaiOII{eH 

MeTO,[(bi IIpHrOTOBJieHH.si o6pa3:QOB, HHqero He rOBOpHTC.si 0 MeTO,[(e ,n:ecpopMHpOBaHH.si. 

5. Ha pHCYHKe 5.3 .5 rrpMBe,n:eHoi KOHCTaHThi MarHHTOKpHcTaJIJIHqecKo:H 

aHH30TporrHH K1 M K2, orrpe,n:eneHHoie H3 KpHBhiX HaMarHH"£IHBaHH5.1 c noMOJUbiO 

MeTo,n;a CaKCMHTa-ToMCOHa ,n:JI.si MOHOKpHcTa.rrJioB (Ndo.sPro.s)2Fe14B n 

(Ndo.1sPro.2s)2Fet4B. llpH HH3KOH TeMrrepaType KOHCTaHTa Kt oTpH:QaTeJII>Ha, a K2 

IIOJIO)I(HTeJioHa. Ho KaK CJie,n:yeT H3 pa60Tbi [ 49] H3 CIIHCKa JIHTepaTypoi, 

Ha6JIIO,n:aeMbiH aBTOpOM MHJJ:Y:QHpOBaHHbiH MarHHTHbiM IIOJieM <j:>a30BbiM rrepeXO.[( 

nepnoro po,n;a (FQMP) H3 yrJIOBOH MarHHTHOH <):>a3oi B HaCbiii(eHHe MO)l(eT 6oiTh 

OIIHCaH B TepMHHaX KOHCTaHT aHH30TpOIIHH TOJibKO npH yqeTe OTpH:QaTeJibHOM 

KOHCTaHTbi K3• IJ03TOMY ,[I;JI.si KOHCTaHTbi aHH30TpOIIHH 4-ro nop.si,n:Ka nyqrne 6oiJIO 6oi 

ncnoJih30BaTh o6o3HaqeHne Kl<l><l>, KOTopa5I BKJIIOqaeT K2 M K3. 

BMecTe c TeM, yKa3aHHbie 3aMeqaHH.si HHKaK He BJIH.siiOT Ha noJIO)I(HTeJihHyiO 

ou;eHKY ,n;HccepTa:QHOHHoro Hccne,n;onaHH.si. C"l!MTaiO, qTo ,n;HccepTaUHOHHa.si pa6oTa 

liBaHoBa Ilona AneKcaH,n:poBHqa cooTBeTCTByeT nacnopTy cneuHa.rrbHOCTH 1.3 .12. 

<l>H3HKa MarHHTHbiX .siBJieHHH (no <):>H3HKO-MaTeMaTHqecKHM HayKaM) no IIYHKTaM: 3. 

3KcnepHMeHTaJibHbie MCCJie,[(OBaHH.si MarHHTHbiX CBOHCTB H COCTO.siHHH Bell{eCTB 

pa3JIHqHbiMH MeTO,[(aMH, ycTaHOBJieHHe B3aHMOCB.si3H 3THX CBOHCTB H COCTO.siHMH C 
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