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OT3hiB 

se.n:ymeif opraHH3a:r~HH Ha JJ:HCcepTau;HOHHYIO pa6oTy CMOIDIKOBa ,l.I;MHTpiDI ArreKCa:HJJ:POBHqa 

"MamHTOTpaHcrropTHbie CBOHCTBa rH6pHJJ:HbiX CTPYKTYP Fe/Si02/p-Si H Mn/Si02/n-Si ", 

rrpeJJ:CTaBJieHHYIQ Ha COHCKaHH:e ~eHOH CTerreHH KaHJJ:HJJ:aTa cpH3HKO-MaTeMaTH:qeCKHX HaYK ITO 

CIIei..J;HaJibHOCTH 01.04.11- cpH3HKa MarHHTHbiX 5IBJieHHH 

,l.J;HccepTai..J;HOHHa5I pa6oTa CMOIDIKOBa ,l.J;.A. IIOCB5III.J;eHa HCCJie.[(OBaHHIO 5IBJieHHH 

MarHHT03aBHCHMOrO 3JieKTPOHHOrO TpaHCIIOpTa B rH6pHJJ:HbiX CTPYKTypax Ha OCHOBe KpeMHH5! 

Fe/Si02/n-Si, Mn/Si02/p-Si. EorrhiiiM qacTb pa6oThi ocHoBaHa Ha Hccrre.n:osaHIDIX 

TPa:HcrropTHbiX csoifcTB Ha rrepeMeHHOM TOKe rrpH B03JJ:eifcTBHH Ha:rip5I)KeHH5! cMemeHIDI H 

BHeiiiHero MarHHTHOrO IIOIDI. 

AKryaJJbHOCTb TeMbl BbiiiOJIHeHHOH pa60Tbl CB5!3aHa C Heocrra6eBaiOII.J;HM HHTepeCOM K 

MarHeT03JieKTPOHHKe H CIIHHTpOHHKe H, B qacTHOCTH, K rH6pHJJ:HbiM CHCTeMaM 

cpeppOMa:rHeTHKfiiOJiyrrpOBOJJ:HHK, HCCJieJJ:OBaHHIO B03MO)KHOCTeH HX rrpaKTHqeCKOrO 

rrpHMeHeHH5!. CqJ'I:TaeTC5!, qTo TaKHe CHCTeMbi cMoryT, B 6y.n:ymeM, HCIIOJib30BaTbC5! B 

rrpaKTHqeCKHX ycTpOHCTBa:x B KaqecTBe 5.1qeeK KaK JJ:llil o6pa60TKH, TaK H JJ:llil xpaHeHH5! 

HHcpopMau;HH. 11ccrre.n:osaHH5! rroKa3biBaiOT, qTo rpaHHu;a pa3.n:erra B CTPYKTypa:x 

cpeppoMarHeTHKfrrorryrrpOBOJJ:HHK HrpaeT JJ:OMHHHpYIQII.J;YIO pOJib B IIpH6opa:x 

rrorryrrpOBOJJ:HHKOBOH CIIHHTPOHHKH . .51BJieHH5!, IIpOHCXOMII.J;He Ha reTeporpa:HHI..J;aX, JJ:O KOHI..J;a He 

IIOH5!Tbi, II03TOMY Hccrre.n:osaHHe ycrroBHH rrorr~eHIDI 3THX CTPYKTYP, HJyqeHHe HX cpH3HqecKHX 

CBOHCTB 5!BllileTC5! aKTYa.JibHOH 3a.[(aqeif. 

HayquaH HOBH3Ha pa60Tbl 3aKJIIOqaeTC5! B 06Hapy)KeHHH HOBbiX 3cpcpeKTOB, BIIepBbie 

Hccrre.n:osa:H MarHHTOHMrre.n:aHc B cTpyKTypax cpeppoMa:rHeTHKirrorryrrpoBOJJ:HHK Fe/Si02/n-Si, 

Mn/Si02/p-Si. IJorr~eHbl peKOpJJ:Hbie 3HaqeHIDI MarHHTOHMIIeJJ:aHCa H IIOKa3aHO, qTO IIOJJ:06Hbie 

CTPYKTYPbi MoryT 6biTb HCIIOJib30Ba:Hbi B BbiCOKoqacTOTHbiX rrpH6opax. Heo)KHJJ:a:HHbiM 

OKa3a.JIOCb rHraHTCKHH 3cpcpeKT CMeii.J;eHH5! Ha MarHHTOHMIIe.[(aHC CTpyKTypbi Mn/SiQ2/p-Si -

3TOT rrpaKTHqecKH Ba)!(HbJH pe3yJibTaT 03HaqaeT, qTo MarHHTOHMIIeJJ:a:HCOM MO)KHO 3cpcpeKTHBHO 

yrrpaBIDITb, qTo MO)KeT HaHTH rrpHMeHeHHe B pa3rrHqHbiX cpyHKI..J;HOHa.JibHbiX YCTPOHCTBax. 

f10Ka3aTeJieM HOBH3Hbl 5IBIDieTC5! H TO, qTO Ha OCHOBe rrpo.n:erraHHbiX HCCJie.[(OBaHHH, 6biJIO 

pa3pa6oTaHo H 3arraTeHTOBaHo rrpaKTlfqecKoe YCTPOHCTBO, ocHOBa:HHoe Ha 3cpcpeKTe 

Ma:rHHTOHMIIe.[(aHca. 

3uaqHMOCTb pe3yJJbTaTOB JJ:JI5! HayKH H IIpOH3BOJJ:CTBa OIIpeJJ:emieTC5! HX 

cl>YHJJ:aMeHTa.JibHOCTbiO H rroTeHI..J;Ha.JIOM rrpaKTHqecKoro rrpHMeHeHH5!. B pe3yJibTaTe 

IIpOJJ:eJia:HHbiX HCCJie.[(OBaHHH, 6biJIH IIOJI~eHbl .[(aHHbie 0 rrepe3ap5IJJ:Ke IIOBepXHOCTHbiX 

u;eHTPOB Ha HHTepcpeifca:x CTPYKTYP Fe/Si02/n-Si, Mn/Si02/p-Si, o MarHHTOHMrre.n:aHce, 
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B03HHKaiOru;eM 3a cqeT yqaCTH5l noBepXHOCTHbiX u;eHTpOB H BJIH5IHHH CMeru;eHH5I Ha :ny 

xapaKTepHCTHKy. 3TH 3 <)J<)JeKTbi MOryT 6hiTb OCHOBOH npH pa3pa60TKe ycTpOHCTB, 

qyBCTBHTeJibHbiX K MarHHTHOMY nOJIIO, a TaK)Ke npH H3rOTOBJieHHH BbiCOKoqacTOTHbiX 

npH6opoB. 

PeKoMeH}J.au;uu no ucnoJih30BaHHIO pe3yJILTaTOB u BhiBO,lJ.OB. ITorryqeHHhie B 

,UHCCepTaiJ;HOHHOH pa6oTe HOBbie 3HaHH5l npe,UCTaBJ15IIOT HeCOMHeHHbiH HHTepeC ,UJ15I 

cneiJ;HaJIHCTOB, 3aHHMaiOID:HXC5l npo6rreMaMH C03,UaHH5I ycTpOHCTB TBep,UOTeJibHOH 

3JieKTPOHHKH, HCnOJib3YIQID:HX cnHHOBYIQ nOJ15IpH3aiJ;HIO HOCHTeJieH 3ap5I,Ua ,UJI5I xpaHeHH5I, 

3aiiHCH HJIH cqHTbiBaHH5l HH<):>OpMaiJ;HH. C nonyqeHHbiMH pe3yJibTaTaMH u;errecoo6pa3HO 

03HaKOMHTb CJie,UYIQID:He opraHH3aiJ;HH: lfHCTHTYT <)JH3HKH TBep,UOrO Terra (r. qepHOrOJIOBKa), 

I1HCTHTYT <)JH3HKH MeTarrrroB (r. EKaTepHH6ypr), I1HCTHTYT <)JH3HKH nonynpOBO.UHHKOB MM. A.B. 

P)KaHoBa (r. HoBOCH6HpcK), <l>H3HqecKHM HHCTHTYT MM. IT.H.Jie6e.ueBa (r. MocKBa), 

Hau;HoHarrbHhlli Hccrre.noBaTerrhCKHH u;eHTp "KypqaTOBCKHii HHCTHTYT" (r. MocKBa), 

MocKOBCKHH rocy.uapcTBeHHhiM YHHBepcHTeT MM. M.B, JioMoHocoBa (r. MocKBa), 

HoBocH6HpCKHH rocy.uapcTBeHHhlli yHHBepcHTeT (r. HoBocH6HpcK), HH)Keropo.ncKHH 

rocy.uapcTBeHHhiH YHHBepcHTeT MM. H .M. Jio6aqeBcKoro ( r . HH)KHHH HoBropo.u), Ka3aHCKHH 

<)JH3HKo-TeXHHqecKHM HHCTHTYT MM. E.K. 3aBoiicKoro (r. Ka3aHb), Ka3aHCKHM <)Je.ueparrbHhlli 

yHHBepcHTeT (r. Ka3aHb), CaHKT- ileTep6yprcKHH rocy.uapcTBeHHhlli YHHBepCHTeT (r. CaHKT­

ITeTep6ypr). 

)J;HCCepTaiJ;H5l COCTOHT H3 BBe,UeHH5l, 0630pHOH rrraBbi, Tpex OpHrHHaJibHbiX rJiaB, 3aKmoqeHH5l H 

CnHCKa JIHTepaTypbi. 

Bo 66eOeHUU paCCMOTpeHO HayqHoe 3HaqeHHe H HOBH3Ha HCCJie,UOBaHHH no TeMe 

,UHCCepTaU:HOHHOH pa60Tbi. 060CHOBaHa aKTYaJibHOCTb, ,UaHa o6ru;a5I xapaKTepHCTHKa pa60Tbi, 

c<)JopMyrrHpOBaHbi u;errH H 3a,UaqH, npHBe,UeHbi OCHOBHbie nOJIO)KeHH5I, BbiHOCHMbie Ha 3aru;HTy. 

IIepeaJl z!laea nocB5lru;eHa onHcaHHIO 5IBJieHH5I MarHHTOHMne.naHca, ero npHpO.Uhi H ycrroBHii 

B03HHKHOBeHH5l, npHBe,UeH o63op pa6oT o ero Hccrre.noBaHH5IX B Haum .UHH. PaccMOTpeHbi 

oco6eHHOCTH MarHHTHoro HMne.naHca B pa3rrH~hiX MaTepHarrax. OnHCaHhi pa3JIHqHbie 

ycTpOHCTBa, pearrH30BaHHbie 3a cqeT ,UaHHOrO 3<)J<)JeKTa, HX ,UOCTOHHCTBa H He,UOCTaTKH, a TaK)Ke 

nepcneKTHBbi pa3BHTH5I nO,U06HbiX ycTpOHCTB B ,UarrbHeii:rneM. 

Bo emopou 2!laee npe.ucTaBrreHo onHcaHHe TexHorrorHH norryqeHH5l rH6pHLJ:HhiX CTPYKTYP Ha 

ocHoBe KpeMHH5l. l13rOTOBJieHbi CTPYKTYPhi Fe/Si02/n-Si H Mn/Si02/p-Si H npocTeiirnHe 

ycTpOHCTBa B BH,Ue M)J;fi- ,UHO,Ua C 6apbepOM lliOTTKH Ha HX OCHOBe. fipoBe,UeHa 

xapaKTepH3aU:H5l norryqeHHhiX o6pa3U:OB MeTOLJ:aMH 3rreKTpOHHOH MHKpocKonHH. TaK )Ke B 

.uaHHOH rrraBe onHcaHa 3KcnepHMeHTaJihHa5I ycTaHOBKa .UJI5I Hccrre.uoBaHH5I TPaHcnopTHhiX H 

MarHHTOTpaHCnOpTHbiX CBOHCTB Ha nepeMeHHOM TOKe. 

B mpembeu Z!laee npHBOLJ:5ITC5l pe3yrrhTaThi Hccrre.uoBaHH5l CTPYKTYPhi Fe/ Si02/n-Si. 

06Hapy)KeHbi OC06eHHOCTH, B03HHKaiOID:He HH)Ke 4QK Ha TeMnepaTypHOH 3aBHCHMOCTH B BH,Ue 

nHKa pearrhHOH R(T) H CTyneHH MHHMOH X(T) qacTeH HMne,UaHca. )J;aHHbie oco6eHHOCTH 

3aBHC5IT OT qaCTOTbi nepeMeHHOrO CHrHarra, npH yBeJIHqeHHH KOTOpOH nHK R(T) C,UBHraeTC5l B 

o6rraCTb 6orree BbiCOKHX TeMnepaTyp H yMeHbrnaeTC5l no HHTeHCHBHOCTH, a CTyrreHb X(T) 

MeH5leT CBOIO BbiCOTy. 3TH 3<)J<)JeKTbi 06n5ICHeHhi HaJIHqHeM noBepXHOCTHbiX IJ;eHTpOB Ha 

rpaHHU:e LJ:H3JieKTpHK-norryrrpoBO.UHHK Si02/n-Si H npou:eccaMH HX nepe3ap5I.UKH, H.uyru:HMH 

nocpe.ncTBOM np5IMoro npou;ecca HcnycKaHH5l-3axBaTa 3JieKTpOHOB c yqacTHeM 30Hhi 

npoBO.UHMOCTH. BrrH5IHHe BHernHero MarHHTHoro noJ15I, KOTopoe npo5IBJ15IeTC5l KaK C.UBHr 

OC06eHHOCTeH B 06JiaCTb 6orree BbiCOKHX TeMnepaTyp, CBO,UHTC5l K C,UBHry ypOBHeH 3HeprHH 

noBepxHOCTHhiX u;eHTpoB B o6rracTb 6orree BhiCOKHX 3HeprHii. Erraro.uap5I 3TOMY, npH 

nOHH)KeHHH TeMnepaTypbi (.UJI5I norryrrpOBO,i(HHKa ll-THna K 30He npOBO,UHMOCTH) ypoBeHb 

<l>epMH ,UOCTHraeT HX y)Ke B 06JiaCTH 60JiblliHX TeMnepaTyp, qTO Mbl Ha6JIIO,UaeM B BH,Ue C,UBHra 

oco6eHHOCTH. ITpH B03,UeiicTBHH Hanp5I)KeHH5l cM.eru:eHH5l Vb= -5 V, TaK )Ke npoHcxo.uaT CLJ:BHr 

OC06eHHOCTeH Ha TeMnepaTypHbiX 3aBHCHMOCT5IX, ,UJ15I V b= 5 V H3MeHeHHH He Ha6JIIO,UaJIOCb. 

3TOT <)JaKT XOpOlliO COrrracyeTC5l C npe,UJIO)KeHHbiM MeXaHH3MOM, TaK KaK H3BeCTHO, qTo Ha 

M)J;fi- CTpYKTYPe Hanp5I)KeHHe CMeru;eHH5I npHBO,UHT K H3rH6y KpaeB 3HepreTHqecKHX 30H Ha 



rpaHHU:e pa3,Il;eJia ,[(H3JieKTpHKfiTOJIYI1POBO,[(HHK. 3a C"l!eT 3TOrO, ITOJIO)KeHHe 3Hep reTH"l!eCKHX 

ypOBHeH I1pHMeCHbiX U:eHTpOB MemreTC5I, CJie.[(y5I 3a CMeru;eHHeM KpaeB pa3peiiieHHbiX 30H 

rroJiyrrpoBO.[(HHKa, TeM caMbiM MeH5IeTC5I H BpeM5I rrpou:ecca rrepe3ap5I,Il;KH. 

T.Jemeepma5l 2Jtaea rrocB5III.J:eHa HCCJie.n;oBaHHIO rpaHcrropTHhiX CBOHCTB CTPYKTYPhi Mn/Si02/p­

Si. KaK H .n;AA CJIY"tJM cTpyKTypoi Fe/ Si02/n-Si o6Hapy)KeHbi oco6eHHOCTH, B03HHKaiOru;He HH)Ke 

40K, 3aBHC5III.J:He OT "llaCTOThi rrepeMeHHoro cHrHaJia, MarHHTHoro noAA H CMeru;eHH5I. II pH V b= 5 
V, I1pOHCXO,[(HT C,[(BHr OC06eHHOCTeii Ha TeMrrepaTypHbiX 3aBHCHMOCT5IX, O,[(HaKO ,[(JI5I o6paTHOrO 

CMeru;eHH5I V b= -5 V H3MeHeHHH HeT. )J;aHHbie 3<)J<)JeKTbi 06n5ICHeHbi B paMKaX paHee 

rrpe,Il;JIO)KeHHOH MO,[(eJIH. 3Ta MO,[(eJih I10,[(TBep)K,Il;aeTC5I, HarrpHMep, BJIH5IHHeM CMeru;eHH5I Ha 

H3rH6 30H ITOJiyrrpOBO,[(HHKa Ha rpaHHU:e ,[(H3JieKTpHKfiTOJiyrrpOBO,[(HHK: ,[(JI5I ITOJiyrrpOBO,[(HHKa ll­

THITa o6paTHOe Harrp5I)KeHHe CMeru;eHH5I V b Bbi3biBaJIO C,[(BHr TeMrrepaTypHOH OC06eHHOCTH 

Rae(!') , a rrp5IMOe CMeru;eHHe TaKoro BJIH5IHH5I He HMeJio. )J;JI5I CTPYKTYPhi c rroJiyrrpoBO.[(HHKOM p­

THrra Bee rrpoHcxo.n;HT .n;HaMeTpaJibHO rrpoTHBOITOJIO)KHO. IIpH .n;ocTH)KeHHH Harrp5I)KeHH5I 

CMeru;eHH5I I10pOrOBOrO 3Ha"l!eHH5I, OC06eHHOCTH Ha TeMrrepaTypHOH 3aBHCHMOCTH I10,[(aBJI5IIOTC5I, 

HO rrpH B03,[(eHCTBHH BHeiiiHero MarHHTHOrO I10JI5I CHOBa BOCCTaHaBJIHBaiOT CBOIO <)JopMy. 

EJiaro.n;ap5I 3TOMY Ha6mo.n;aeTC5I 3<)J<)JeKT rHraHTCKoro MarHHTOHMrre.n;aHca. 

11ccJie,[(OBaHbi TpaHCI10pTHhie CBOHCTBa M,ZJ;IJ .[(HO,[(a C 6apoepOM lliOTTKH Ha I10CT05IHHOM TOKe. 

,ll;AA o6JiaCTH TeMrrepaTyp 40-300 K BOJihT-aMrrepHbie xapaKTepHCTHKH OKa3hiBaiOTC5I 

HeJIHHeHHbiMH, HMeiOT BH.[(, CTaH.n;apTHbiH .[(JI5I M,ZJ;IJ .[(HO,[(a C 6apbepoM lliOTTKH H CJia6o 

MeH5IIOTC5I c H3MeHeHHeM TeMrrepaTypoi. HH)Ke 40 K BOJihT-aMrrepHbie xapaKTepHCTHKH 

rrpHo6peTaiOT 6oJiee CJIO)l(HbiH BH.[( H CTaHOB5ITC5I "l!YBCTBHTeJibHbiMH K BJIH5IHHIO BHeiiiHero 

MarHHTHOrO I10JI5I, "liTO CBH,[(eTeJibCTByeT 0 «BKJIIO"lleHHH» ,[(OITOJIHHTeJihHbiX MeXaHH3MOB 

rrpoBO.[(HMOCTH CTPYKTYPhi. Bo3HHKaeT pe3KHii cKa"l!OK rrpH .n;ocTH)KeHHH rroporoBoro 

Harrp5I)KeHH5I, paBHoro 2B. MarHHTHoe rroJie c.n;BHraeT rroporoBoe Harrp5I)KeHHe, rrpH KOTopoM 

B03HHKaeT OC06eHHOCTb Ha BOJibT-aMITepHbiX XapaKTepHCTHKaX. 3Ta OC06eHHOCTb CB5I3biBaeTC5I 

C B03HHKHOBeHHeM y.n;apHOH HOHH3aU:HH B CJIOe ITOJiyrrpOBO,[(HHKa. 

B rroBe.n;eHHH BAX .n;Ho.n;a 6oiJIH paccMoTpeHbi HeCKOJihKO BKJIMOB. IIepBbiH - rra.n;eHHe 

COI1pOTHBJieHH5I Ha 6apoepe lliOTTKH, KOTOpbiH c<):>opMHpOBaH Ha rpaHHU:e ,[(H3JieKTpHK 

rroJiyrrpoBO.[(HHK Me)K.n;y Si H Si02. KpoMe Toro BKJIM CJI05I .n;H3JieKTpHKa Si02 B KOTopoM 3a 

C"l!eT rrpHMeceii 6hiJIH C03,[(aHhi JIOByrnKH ,[(JI5I HOCHTeJieii 3ap5I.n;a. 11 TpeTHH, BKJia,[( ITO,[(JIO)KKH 

KpeMHH5I Si, B KOTOpOH I1pH ITOHH)KeHHH TeMrrepaTypoi B paiioHe 40 K ypoBeHb <l>epMH 

orrycKaeTC5I HH)Ke ypOBHeH rrpHMeCHbiX U:eHTpOB, 6Jiaro.n;ap5I "lleMy aKu;eiTTOpbi Ha"l!HHaiOT 

HHTeHCHBHO 3aXBaThiBaTb ,[(blpKH. KOHU:eHTpaU:H5I OCHOBHbiX HOCHTeJieH Ha"l!HHaeT 6oiCTpO 

rra.n;aTb c TeMrrepaTypoii, rrpHB0.[(5I K rra.n;eHHIO TOKa "l!epe3 CTPYKTYPY· 3TH BKJia.n;hi Y"l!TeHbi rrpH 

"l!HCJieHHOM OITHCaHHH H3MeHeHH5I Harrp5I)KeHH5I Ha .[(HO,[(e. Pe3yJioTaT Bbl"l!HCJieHHH OKa3aJIC5I 

,[(OCTaTO"l!HO TO"l!HbiM H XOpOIIIO COrJiacyeTC5I 3KCrrepHMeHTaJibHbiMH KpHBbiMH. 

06Hapy)KeHo MarHHTocorrpoTHBJieHHe Ha rrepeMeHHOM TOKe .n;AA CTPYKTYPI>I Mn/Si02/p-Si 

.[(OCTHraiOru;ee 3Ha"l!eHHH 10
6 %, Ha I10CT05IHHOM TOKe ,[(0 1 0

8 %. Ha OCHOBe rrpo.n;eJiaHHbiX 

HCCJie,[(OBaHHH, 6oiJI pa3pa6oTaH H 3arraTeHTOBaH MarHHTO"lJYBCTBH-TeJibHbiH 3JieMeHT. ,ZJ;eiiCTBHe 

I1pH60pa OCHOBaHO Ha 3<)J<)JeKTe H3MeHeHH5I MarHHTOHMITe,[(aHCa B MarHHTHOM ITOJie. 

IJo .[(HCCepTaU:HOHHOH pa6oTe H .[(OKJia.n;y COHCKaTeJI5I MO)KHO C.[(eJiaTb HeKOTOpbie 3aMe"l!aHH5I H 

peKOMeH,[(aU:HH ITO HarrpaBJieHH5IM .[(aJibHeHIIIHX HCCJie,[(OBaHHH. 

1 . B pa6oTe .n;HccepTaHTa HCITOJih3yeTc5I H3MepHTeJib "tJaCTOTHhiX xapaKTepHCTHK THrra 

AGILENT. YcTpoiicTBa TaKoro po.n;a, KaK rrpaBHJIO, MoryT He TOJihKO Bhi.[(eAATb peaJibHYJO 

KOMITOHeHTy HMITe,[(aHCa CJIO)l(HbiX CHCTeM, HO H .n;pyrHe xapaKTepHCTHKH: <)Ja30BbiH yroJI, 

MHHMYJO COCTaBJI5IIOII.J:YIO HMITe,[(aHCa, ero MO.[(YJib. 113 3THX H3MepeHHH MO)KHO 6hiJIO 6oi 

H3BJie"l!b 60Jibiiie HH<):>OpMaU:HH, 3TO MO)KeT OK~aTbC5I I10Jie3HbiM ,[(JI5I ,[(aJihHeHIIIHX 

HCCJie,[(OBaHHH, ITOCKOJibKY BH.[( ro.n;orpa<)Ja HMITe,[(aHCa KaK <l>YHKU:HH "l!aCTOTbi ("llaCTO 

Ha3hiBaeMhiii rpa<)JHKOM KoyJia-KoyJia) o6oNHO 6~)Jlee "l!YBCTBHTeJieH K JII06oiM 5IBJieHH5IM B 

o6neKTe, "l!eM oT.n;eJibHbie "l!HCJia H .n;a)Ke 3aBHCHMOCTH. TaK)Ke coBMeru;eHHe 3aBHCHMOCTeii 

MHHMbiX H ,[(eHCTBHTeJibHbiX KOMITOHeHT KaK <l>YHKU:HH "llaCTOTbi ITOMOraeT H,[(eHTH<)JHU:HpOBaTb 

rrpHpo.n;y aHOMaJIHii, HarrpHMep, BhrnBHTh HaJIH"l!He MaKcBeJIJI-BarHepoBcKoii peJiaKcau;HH. 



2. B pa6oTe Mccne.IJ:)'lOTC~ M cpaBHMBaiOTC~ ):(Be cTpyKTypni: Fe/Si02/p-Si M Mn/Si02/n-Si - c 

pa3HhiMM MarHMTHhiMM CJIO~MM M C pa3HhiM TMIIOM IIOJiyrrpOBO,[(HMKa. C HarneR TO'IKM 3peH1UI, 

cpaBHeHMe CTPYKTYP c Fe M Mn 6nmo 61>1 uenecoo6pa3HO .IJ:OIIOJIHMTh 3KC11epMMeHTaMM .IJ:AA 

O):(HOrO M TOrO )l(e TMIIa IIOJiyrrpOBO,[(HMKa. 

3. ,[(MccepTaHT Ha6JIIO):(aJI OlfeHh MHTepeCHhiH 3<}l<}leKT: pe3KMH CKal.J:OK B BOJihT-aMIIepHhiOH 

xapaKTepMCTMKe HM)l(e 40 K IIPM .IJ:OCTM)l(eHMM 11oporoBoro Hallp~)l(eHM~, paBHoro 2B. 3Ta 

OC06eHHOCTh 060CHOBaHHO CB~3hiBaeTC~ C B03HMKHOBeHMeM y.IJ:apHOH MOHM3aiiMM B CJIOe 

IIOJiyrrpoBO):(HMKa. ilOCKOJihKY pa3BMTMe y.IJ:apHOH MOHM3aiiMM Ollpe,[(eAAeTC~ 

11pMIIOBepXHOCTHhiM 3JieKTpMlfeCKMM IIOJieM Ha rpaHMIIe pa3):(eJia (IIIMpMHOH 06JiaCTM 

11pOCTpaHCTBeHHOrO 3ap~.IJ:a), CJie,[(OBaJIO 61>1 MCCJie,[(OBaTh 3TOT 3<}l<}leKT B 3aBMCMMOCTM OT 

KOHIIeHTpaiiMM 11pMMeCM M IIOBepXHOCTHhiX COCTO~HMH, a TaiOKe OT IIO):(CBeTKM. 

4. HaCKOJihKO MO)l(HO CY.IJ:MTh, pOJih <}leppoMarHeTMKa OCTaJiaCh HeBhffiCHeHHOH B Ha6JIIO,[(aeMhiX 

B pa6oTe ~BJieHM~x. Enmo 61>1 IIOJie3HO pacrnMpMTh KJiacc cTpyKTyp, a MMeHHO IIOMccne,[(oBaTh 

pa3Hhie <1> M, lfT06hi BhNCHMTh ponh <}leppoMarHeTMKa. 

Bee llepel.!MCJieHHhie Bhiiiie 3a.Mei.J:aHM~ HOC~T HellpMHIIMIIMaJihHhiH, 11peMMYIIIeCTBeHHO 

peKOMeH,[(aTeJihHhiH xapaKTep, He 3aTparMBaiOT OCHOBHhiX BhiBO,[(OB ,[(MCCepTaiiMM M He BJIMIDOT 

Ha KalfeCTBO IIOJI)'lfeHHhiX pe3yJinTaTOB. 

3aKmoqeuue no .~~:uccepTau;uouuoii pa6oTe. 
,[(MccepTaiiM~ CMOAAKOBa ,[(.A. 11pe):(CTaBAAeT 3aKOHlfeHH)'lO HaYI.J:HO-MCCJie):(OBaTeJihCKYIO 

pa6oTy, KOTOpM 110 aKTYaJihHOCTM IIOCTaBJieHHhiX 3a,[(alf, HaYI.J:HOH HOBM3He, TeopeTMlfeCKOH M 

11paKTMlfeCKOH 3Hal.J:MMOCTM, ):(OCTOBepHOCTM IIOJIYlfeHHhiX pe3yJinTaTOB, CTelleHM 

060CHOBaHHOCTM BhiBO):(OB H peKOMeH,[(aiiHH, 06'beMy BhiiiOJIHeHHhiX HCCJie,[(OBaHHH, ypOBHIO 

pa60T, 011y6JIMKOBaHHhiX B OTKphiTOH llel.J:aTH, IIOJIHOCThiO COOTBeTCTByeT KBaJIH<}lHKaiiMOHHhiM 

Tpe6oBaHH~ 11.9 «ilOJIO)l(eHH~ 0 11pHCY)l():(eHMH yi.J:eHhiX CTelleHeH» YTBep)l():(eHHOrO 

IIOCTaHOBJieHHeM ITpaBHTeJihCTBa P<l> NQ842 OT 24 ceHT~6p~ 2013 r., 11pe.IJ:'h~BAAeMhiM K 

):(HCCepTaiiH~ Ha COMCKaHH:e Yl.J:eHOH CTelleHH KaH,[(M,[(aTa <}lH3HKO-MaTeMaTH:lfeCKHX HayK, a ee 

aBTOp - CMOAAKOB ,[(MMTpMH AJieKCaH):(pOBHlf - 3aCJIY)l(MBaeT 11pHCy)l():(eHH~ Yl.J:eHOH CTelleHM 

KaH,[(H,[(aTa <}lH3HKO-MaTeMaTHlfeCKHX HayK 110 ClleiiHaJihHOCTH 01.04.11 - <}lM3MKa MarHHTHhiX 

~BJieHMH. 

Co.IJ:ep)l(aHHe .IJ:HCcepTaiiHOHHo:H pa6oThi .IJ:OKJia):(hiBanoch 11 o6cy)l(.IJ:aJIOCh Ha o6ne.IJ:HHeHHOM 

ceMHHape na6opaTopHM OIITMKH 11onyrrpoBO.IJ:HHKOB 11 na6opaTopHM CIIHH011TpOHMKH <l>M3HKo­

TeXHHI.J:ecKoro HHCTMTyTa MM. A.<l>. Ho<P<Pe PAH 25 a11peAA 2017 r. 

3aBe):()'lOIIIMH Jia6opaTOpHeH OIITHiill IIOJiyrrpOBO):(HMKOB 

<l>M3HKO-TexHHI.J:ecKoro MHCTMTyra HM. A. <1>. Ho<P<Pe P AH 194021, 

r. CaHKT-ileTep6ypr, yn. ITon TeXHHlfeCKM, ):(.26 

,[(OKTOp <}lM3.-MaT. HayK, 

11po<}leccop KycpaeB IOpHH reopmeBHq 

3aBe.IJ:)'lOIIIMH na6opaTopHe:H CIIMH IITpOHHKM 

<l>H3HKO-TeXHHI.J:ecKoro HHCTMTyra HM. A. <1>. Ho<P<Pe P AH 194021, 

r. CaHKT-ileTep6ypr, yn. ITonHTeXHMlfeCKM, ):(.26 

11po<}leccop A ()_ j ~-
/ ct-n-rre U 4 v-

Cse.~~:euuu o se.~~:yiD;eii opraun3au;uu 
110 .IJ:HccepTaiiMH CMOAAKOBa ,n;i..mTpH~ AneKcaH.IJ:pOBMlfa 

"MarHHTOTpaHCIIOpTHhie CBOHCTBa rH6pM.IJ:HhiX crpyKTYP Fe/Si02/p-Si 11 Mn!Si02/n-Si" 

110 ClleiiHaJihHOCTH 01.04.11- <}lH3HKa MarHHTHhiX ~BJieHHH 

Ha COHCKaHH:e Yl.J:eHOH CTelleHH KaH,[(H,[(aTa <}lH3HKO-MaTeMaTHlfeCKMX HayK 
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fiOJIHoe HaH:MeHosamre opraHH3aU:lflf <l>e.ueparrbHoe rocy .uapcTBeHHoe 6IO.u)KeTHoe 
y'Ipe)KL(eHH:e HayKlf «<l>lf3lfKO-TeXHlf':IeCKlfH 
lfHCTlfTYT lfM. A. <I>. Hocpcpe PoccH:ifcKoif aKa.ueMlflf 
HayK» 

CoKparu;eHHoe HaH:MeHoBaHlfe <I>TH lfM. A.<l>. Hocpcpe PAH 
opraHH:3aU:lflf 
A.upec opraHH:3aU:lflf 194021, CaHKT-fleTep6ypr, floJIH:TeXHlf':IeCKM yn., 

26. 
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