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,l],HccepT3WWHUa51 pa60Ta A. A. KarvIamesa nOCB5IuxeHa Hccne.uon3I-B1l0 )CP­

q)eKTa CBepXnpOBO)l5lI.ll.ero cnHHOBoro KJTanaHa (cBepxnpOBOD,HI1KOBO!vly cmUfBeH­

THJIhHOMY )CpepeKry) B .l1CKyccTBeHHo C03naHHbiX CJTOHCTblX reTepocTpyKTypax, 

COCT05II.ll.HX H3 ,UByX cnoeB cPeppoMarH11THoro (F), Cfl051 cHepxnpOBO;J)II.ll.ero (S) 

MeTaJIJIOB, H 1l,orrOJIHJHeJlbHbTX enoes, B KOHcj:nrrypau.J1.l1 SFF. 
AlnyaJlbHOCTh TeJ",lbT 06yCJIOBneH3 B03HHKHoneHHeM B Tet!eHHe TlOCJlemlHX 

HeCKOllbKHX JIeT HOBOH nepcneKTHBHoH ):tHCQIUlJIHHbI - cBepXnpOBOLJ:5Huei-i cn11H­

TpOHHKH, H BblneJIeHHeM ee B caMoCTO~TeJIbHO,e HanpaBJIeHHe Hcc.rle,~oBaHHi1. 

CBepxnpoBo'u5II.ll.He CITHHOBble BeHTJ{JIH. 5IB1l5I1OTC5I OCHOBHblM ::l1IeMeHTOM cBepx­

npoBO,Il.5TIllen CTlHHTpOHHKH. 

B KaT..JeCTBe OCHOBHblX ,UoeuDKeHHH o6C)l)!(,UaeMOH.i1HCeepTaUHoHHoH pa60Tbl 

MO)KHO Bbl,i],e.1JHTb CJIe,UylOI.ll.He pe3YJTbTaTbI. 

OTpa60TaHa TeXHOJTorH5I C03nalU151 cBepxnpOB01l,51lllHX cnHHOl3blX BeHnlnen 

SFF THna, rro,Uo6paHbT MaTepHaJlbJ 11 napaMeTpbl CTpyKTyp, a TaK)I\e ):torrOJTHH­

TeJThHble TeXHOJTOrWleCKHe CJIon, YJIY4malOI.ll.ne H cTa611JTH3HpYfOIUHe HX CBOHCT­

Ba. 

TWaTeJIbHO npOBe1l,eHa xapaKTepH3a~H5I o6pa3uoB, BKJ]fOl-la5l MHKpocl)oTo­

rpaq)HfO e nOJVIOI.ll.hfO rrpocBel-IHBaIOluero 3JJeKTpoHRoro MI1KpOCKOna, 11 MarHHTO­

MeTprrqeCIme H3MepeHH51. 

npoBeneHbI HeCJIeLT,OBaHl1JI KpHTwleeKoH Ter-vmepaTypbI SFF CllRFlOBr;>lX BeH­

THJleii OT yrJTa pa30pHeHTa~HHHaMarHwleHHocTeH cPepporv13rHHTHbIX crroeB. goe­

THfHyTO nOJIHOe nepeKJIlOl-IeHHe r-IeiK,ly CBepxnpOBO,Q5IWHM H HOpMaJlbHbIM CO­
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CTOJrHHeYI rrpl1 H3MeBeHHJ1 B33HMHOH OpHeHT3UHH H3MarHl1'leHHOCTH BO BHeUJHe\'1 

MarRl1THOM none. fIOCJle,aHee peamnyeTCJr npl1 IlIHpl1He CBepxnpOBOLULwero ne­

peXO)l3 TvleHbllle BemFllllibl 3cllCpeKTa CllHHOBoro nepeKJIID l leriH5J, lITO ObUlO JJ:OC­

TMrHyTo TWaTeJIhHOH oTpa6oTKOH TeXHOJIOrl111 npl1rOTOBJIeHH5I, Bbl6opOM MaTe­

pmlJIOB 11 TOJlUJl1H caoeB. 

BhI5IBneHa POJIb LJ..anbHOJJ:e~icTBYKnUI1XTpl1nrreTHblX CBepXnpOBO)l5UIIl1X KOivr­

I10HeHT. I1pOJlel\WHCTp.l1POB3H 1130Jll1pOBaHHhlH Tpl1UneTHblii cnmrneHTl1JlbHblH 

3cPq)eKT, (fTO rrOJJ:TBep)l(JJ,aeT HanWlI1e CBepxnpOBOAJrlll.I1X KOppeJIJrUl1H Me)K)lY 

3JIeKTpOHal\Hf C OJJ:I1HaKOBOH npoeKUHeH Cnl1Ha Ha OCb Harl'IanflfLIeHHOCTI.f (TpM­

rrJlenwro crrapnBaHl15I) B TaKI1X CTpyKTypax npl1 HeKOJIJJIfHeapHOll MarllliTHOH 

KOHq)l1rypallKl1. 

31'11 HeTpIfBlWJIbHble pe3YJIbTaTbi Tlll.aTenbHO npoaI-18n113l1pOB3HbI 11 rrOH5lTbI 

B pal\JK3X TeOpH11 cBepxnpoBo;.Q,5flll.,l1X CITl1HOBblX BeHTI1JIeH B «rp513HoM» rrpeL,e.Tle. 

Oc06eHHo XOlleTC51 nOJJ:l.TepKHyTb Tl1l3TeJIbHOCTb n01l.fOTOBKH 11 nponeJJ:eHI15I 

3KCrrepl1MeHTOB no 113fvlepeHIIJO, 113rOTOBJIeHlffO, xapaI<TepI133Ul1l1, 11 onTI1MI,n3W1H 

CDI1HBeHTI1JlhHblX CTpyKTyp. 

TaKIfj\'I 06pa30.M HOB1I3H3, LlocToBepnocTh, a TaIOKe ooonlOB3HHOCTb H:l­

Y1.IHhIX nOJIolKeHuii, BblBO,ilOB Ii peKOMeH,lIHQuii, c£l>OpJ\ly.iUlponaHHblx B llHC­

cepTaU;HH, He Bb13bTBaeT COMHeHl1H. 

,D,llccepTaUl1Jl. Ram1CaHa XOPOUIHM PYCCKl1M H3bIKOM H XOpOlIJO npOHJIJ1IDCT­

a r	 ~~ 

pUpOBaHa. flBHbrr-.l JJ:OCTO.l1HCTBOM paOOTbI >rnll5leTC5l T3K)Ke OO_TlbWOe LIHCJlO nyO· 

RI1KaUI1H B Me)K,n:yHapOJlHbIX )KypH3JIaX BbICOKorO HayLIHoro ypOBH51. 

O)lHaKO no jIHccepTaUl10HHOH pa60Te l1MeeTC5I HeCKOiTbKO 33Mel laHffH: 

1.	 DonQ;>KeHl1e 4, BbIHOCJ1Moe Ha 3aLUI1TY «TpHITJIenTbIH BIGTall B )cl}q)eKT 

cnHHOBoro KJIanaHa 3aBI1CMT 01' rrapa\1eTpOB CTpyKTypbI .,.» KaJKeTC5I OLJe· 

BI1JlHbIM. 

2.	 HCnOJIb30B3HIie TeOpl1l1 cDOMHHOBa 11 ll.p., JlJI51 CTpyKTyp SFf B «rp5.I3HoM» 

npe1l.eJle Heo6oCHOBaI-fHO ,aM OmtCaHl1Jl. rrpOBe,aeHHbiX 3KcnepIiMeHTOB C 

l1l1CTblMl1 CrpyKTypaMI1, BKJICOllaCOLUH!'vIH «CIDbHble» cpeppOMarReTl1KH, Ta· 

I<He KaK )KeJIe30 Ii rrepMaJIJIOH. KpHTepl1l1 npu}"reHI1MOCTl1 «rp513HOfQ» npe­

.ueJla KBa3HKn3CCWleCKoro npH6J1I1)KeHI1Jl. Ha c. 78 CC])OpMy.IIHpOBaHbl He­

BeptIo. Ha caMOM ,Ll,ene, Kpl-lTepHJ-f )lJ1Jl. epeppoMarH11THblX cnoeB 60nee CTpO­

nIe: IF«(;" dF, B OITHCaHHblX 3KCnepYlMeHTaX, no oueliKaM aBTopa Ir =1 

11m, (11=0.8 nm, 11 dn = 0,5-1 llm JJ:JUI )I<CJle3a (c.77, 84), H IF =3 .11m, ¢i;=1.5 

11m, 1i dFI = 0.5-3 nm Ll,J15f nepM8nJIOJl. (c. 107,109,112). OQeBJ.1JJ:Ho, 3TH KpH­



TepUM He BblTIOJIH5HOTCJI, LITO n03BOJIl1JIO OM Q)I<HAaTb JUllllb KaLIeCTBeHHoro 

COBn3D:emU[ Teopr-IH <POl\IHHOBa H,up. COITHCaHHbIMTi JKCnepIlMeHTaMI1. 

3.	 H30.TmpOBaHHbIH Tpl1nJIeTHbIH BKnaj{ B 3ep¢eKl' CITHHOBOm BtHTl1mI ObIJI 

oOHapy)f(eH He BIlepBbIe. PaHee OH HaO.TfIOLHUIC5I B SFF CITI1HOBbIX BeHTHJI)lX 

OTTHcaHHblX B 3KcnepmVfeHTaJIbHbiX paooTax: A. A. lara, C. Safranski, r. N. 

Krivorotov, C.-T. \\lu, A. N. Malmi-Kakkada, O. 1'. Valls, and K. 

Haltennan, Angular dependence of superconductivity ill superconductor / 

spin valve heterostructures, Pbys. Rev. B 89, 184502 (2014); M. G. Flokstra 

T. C. Cunningham, J. Kim, N. Satchell, G. Burnell, P. 1. Curran, S. 1. Bend­

ing, C. 1. Kinane, J. F. K. Cooper, S. Langridge, A. Isidori, N. Pugaeh, M. 

Eschrig, and S. L. Lee, Pbys. Rev. B. 91(6),060501 (2015), 

4.	 XOTeJ1ocb ObI BI1j{eTb oonee TluaTeJlbHhTH aHaJll13 HHTepaTypbl no cBepx­

npoBoJJ.5frutH CIJIiHTpOHI1Ke, 11, B qaCTHOCTH, cBepxnpoBoJJ.5UUllM cmrr-IOBbIM 

BeHTfIJIJltv1. P5Ij:( paOOT He ObIJI ynoMJlHyT B 0030pe, Cpe,LlH HJ1X XOTenOCb ObI 

OTMeTI1Tb CJl~D..YlOlllHe: M. Eschrig, Spin-polarized sllpercurrenrs for spin­

tronics: a reviev/ of current progress, Progress in Physics 78, N 10, 104501 

(2015); Robinson, 1. W. A. & Linder, 1. Superconducting Spintronics. Na­

ture Phys. 11., 307 (2015); M. G. Blamire and J. \\1. A. Robinson, The inter­

face bet\veen superconductivity and magnetism: understanding and device 

prospects, J. Phys.: Condens. }"fatter 26, 453201 (2014); C. T. Wu, O. T. 

Valls, and K. Halterman, Proximity effects and triplet correlations in Ferro­

magnet/Ferromagnet/Superconductor nanostruclures, Phys. Rev. B 86, 

014523 (2012). 

C):(eJlaHHble 3aMeQaHH.5I OTHOC5ITC5I, B OCHOBHOM, K TeOpeTJ1lieCKOH HHTepIlpeTa­

UHl:I, 11 He YMeHbIllaIOT ueHHOCTl1 IlonYCleHHbIX B JJ.YICCepTaUilOHHoM pa60Te Jl<cne­

pHMeHTam,HbIX pe3YJlJ,TaToB. ,QHCCepTaUlI5I BbITTOJJHeHa Ha BbICOKOl\I HayLIHoM 

ypoBHe 11 npeD:CTaBJUleT eoooH 3aKOWIeHHoe HCCnenOBaI-me. Bee OCHOBHble pe­

3ym;raTbI, IlOJIyqeFLHble B ,LlHCeepTaWH1, cBoeBpeiVleHHo onYOJJHKOB3HbJ B peuefi­

3HpyeMblx )JcypHaHax, peKOMeH.IlOE3HHbIX BAK, H D:OHQ)KeHbI H3 Me)l(,llyHapO,IIHHx 

H pOCCl'Ii1cKHX KOH¢epeHUH5Ix. IToJ1yqeHI-rble B ,IIHCCepTauHoHflOM I1ccneLlOBamm 

pe3YJJbTaThl Moryl' O,bITb l-:ICnOflb30B3HbI B JIaOOp3TOpH5fX, 3aHHMafOml1XCJI l1ecne· 

}J,OBaHHeM cBoi1CTB C.rTO HCThIX reTepocTpyKTYP cPeppo/'vIarHeTHIc/cBepxnpoBoLlH HK. 

UeHHoH 5IJ3Jl5leTC5I TClK)Ke oOJ1bllla5I pa60Ta no nOHcKy OnTH~Ja.llbHoil TeXHOJlOrHl1 

npHroToBneHI15I. no,o:oopy MaTepHarroB 11 naparvfeTpoB Hcerrenyei\lblX CrpyKTyp, LITO 

MQ)KeT cyruecTBeHl:JO nm...rOl.lb B ,u;aJlbHeHUIHX 3KcnepHi'vleHT3x no H3yqeHHlO 11 CTa· 

6HJIH3alJ,IDI pa60TbI CTIHHOBOro rrepeKJIlOQaTeJIJI, 
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