OT3hbIB

Ha aBTOpedepar auccepraiuu I'onopuanckoro M.A. «/lnHaMHKa MAarHUTHOIO MOMEHTA
B THOpPHIHBIX CHCTeMaX CBepPXINPOBOJAHHUK-(EeppPOMAarHeTHK», NPEACTaBICHHOW Ha
COUCKaHHE YYEHOU CTEreHH JOKTOpa PU3MKO-MAaTEMATUUYECKUX HAyK IO CIIELUaTIbHOCTH
1.3.8. — ¢u3MKa KOHIEHCUPOBAHHOTIO COCTOSHHUA.

B nHacTosmee Bpems GOJBIIOE KOMHYECTBO palOT MOCBAMIAETCS HCCIEJOBAHHIO AMHAMUKH
PacrpOCTPaHeHHs CIMHOBBIX BOJH B MArHUTHBIX MaTepuanax B CBY u TeparepueBoM quanasoHe
YacTOT. MPOBOIATCS JJISI CTPYKTYpP, KOTOPBIE MOTYT OBITh HCIOJIB30BaHbl KaK 3JIEMEHTHBIE OOKU
ycTpoiicTB 00paboTku WHGpOpMAIMKM Ha MPUHLKNAX MArHOHHOW Joruku. Pacmupenue obmnactu
UCIIONIb30BAHUS IUJIGHOK JAJSI CO3JAAaHUSI Ha MX OCHOBE pa3lMYHBIX (PYHKLMOHAIBHBIX 3JIEMEHTOB
MarHOHHBIX CETEH CTano BO3MOXKHBIM, BCIIEACTBUE MCCIIEOBAHHMS CBOHCTB CIUHOBBIX BOJIH,
paclpoCTpaHsIOUMXCS BOONb MAarHUTHBIX MHUKPOBOJHOBOJOB UM MAarHOHHBIX KpPHCTAJUIOB.
HuccepranyoHHoe uccinenopanue [‘onoBuaHckoro M.A. TNOCBSIIEHO HW3YyYEHHIO JHUHAMUKU
MarHUTHOIO MOMEHTa B  pa3lW4HbIX TUOPUIHBIX CHUCTEMaX, B OCHOBE KOTOPBIX JIEXKHUT
B3aUMOJEHCTBUE MEXKIY CBEPXIPOBOAALIEH M (eppOMarHUTHOM MOACHCTEMaMHU. AKTyalbHOCTh
UCCIIEIOBAHUIT ~ MArHUTOAMHAMHMYECKHUX SBICHHM CBsi3aHAa C  4YPEe3BBIYAHHO  [IUPOKHUMH
BO3MOXKHOCTSAMHU HMX NPUMEHEHUH B JIBYX OCHOBHBIX HAallpaBJICHHSAX: B HayKax O MaTepuajax - B
KadecTBe crocoba H3y4deHHs MATHHTHBIX XapaKTepPHCTHK MaTepualioB, a Takxke B 001acTu
MATHOHHKY M CMEXHEIX OBNACTAX - B KAUeCTBE MHCTPYMEHTA Mepefadn U 06paboTku HHOopMaLuK
HOCPEICTBOM CIIMHOBBIX BOJIH.

Jlna mpoBeneHMs MCCIENOBAHUH aBTOPOM TNPUMEHSIHCH COBPEMEHHBIE TOHKOILIEHOYHBIE
TEXHOJIOTUH AJIA CO3JaHMsA THOPUIHBIX MHKPOCTPYKTYP, a Takke Kpuorenusie CBY skcriepuMeHTsI
IUI  XapaKTepU3allid  PE30HAHCHBIX  XapaKTEePUCTUK  MHKPOCTPYKTYp.  TeopeTHueckue
UCCJICIOBAHMS OCYLIECTBJIEHBl IPHM IIOMOIUM MUKPOMAarHWTHOTO MOJEIUpoBaHHMi. B  xoxe
JMCCEPTALIMOHHEIX HMCCICJOBAaHUHA DKCIEPUMEHTAIbHO W TEOPETHYECKH YCTAHOBJIEHO, YTO B
CHCTEMaX CBEPXIIPOBOJHUK-(PEPPOMArHETUK MOJKHO KOHTPOIMPYEMO U3MEHSTE 3aKOHBI IHUCIIEPCHU
CIMHOBEIX BOJH 32 CYET MAarHUTOCTATUYECKOTO U JJIEKTPOHHOTO B3aMMOJEHCTBHS MEXKIY
nopcucTeMamMu. Taxke IMOKa3aHO 4TO OIpelesieHHbIe MpeuMylecTBa cBepxmpoBoasamux CBY
CTIPYKTYpP IO3BOJIAIOT NPUMEHSATh UX [JI1 UCCJIeNOBaHUS MAarHUTOJAMHAMUYECKHUX CBOMCTB CiIaObIX
(heppOMarHeTUKOB MM OJMHOYHBIX (EepPPOMArHUTHBIX MHKPOCTPYKTYp. OmHMM H3 HauboJiee
3HAYUMEBIX PE3YNLTATOB SBIAETCA JEMOHCTpAalMi CBEPXCHUIIBHOTO B3aWMOJCHCTBHS MEXKAY
SNEKTPOMArHUTHEIMH BOJHAMM M MarHUTOJUHAMUYECKUMH OCHMJULILUSIMH B CBEPXITPOBOISAIINX
FeTEPOCTPYKTYypax 3a CUET KHUHETUYECKOW WHIYKTUBHOCTH CBEPXMIPOBOIAIIEH ITOJCHCTEMEL.
ITpryem, KaK MOKa3aHO 3KCIEPUMEHTANIBHO, TAKHE CUCTEMBI OMMCHIBAIOTCS MOJIENbI0 Xonduiga u
HE TOJBEPIKEHBI CBEPXM3ITY4aTeIbHOMY Iepexody. Bo3MoXKHOCTE peanu3aliii KOHKYPHUPYIOIIUX
mozmend Jluke wnm  wmojenu Xonduiuga sBISETCS AKTHBHO 0O0CyxkIaemod mpobriemMoit
B3aMMOJEeHCTBHS HOTOHOB C aHCAMOIEM IBYXYPOBHEBBIX CHCTEM.



XoTen GbI OTMETUTH CIEYIONINE 3aMeuanust K apTopedepaty (U1 OT3bIBa Ha aBTOpedepar -
OILIMOHAJIBHO):

1. Ha ctp. 23 aBTopedepaTa npencTaBieHbl pe3ybTaThl SKCIIEPUMEHTANILEHOTO
HCCIEIOBAHUS CIIEKTpa CIHMHOBBIX BOMHBI B CJIO€ MEPMAUIOSl  HATPYXKEHHOIrO
KOIJIaHApHOW JIMHWeW. B wyacTHOCTH 1Mokas3aHo, 4To npu TeMneparype T<Tc
HaOFOIAIOTCS JIMHUH MOTJIONICHHS KOTOPbIE TPAKTYIOTCS KaK CIIMH-BOJIHOBBIE PE30HAHCHI
(CBP). CBP o0OBsICHAIOTCS  TOIJIOIEHHEM MHKPOBOJIHOBOM MOIIHOCTUA CTOSIMAMH
MarHUTOCTATHYECKUMH BOJIHAMH, (GOPMUpYEMble HX OTPaXKEHUSAMU OT TPaHHI]
marauTHoro otpasma. [IpemnoskeHa dopmyna mns pacueta pe3oHaHCHbIX ydacToT CBP.
[Moywemy mnpu 7>T. CBP wucuesator? PezonancHele 4vactoTel ajgsti CBP  ocramuck
HEM3MEHHBIMH, TaK KaK TIpaHUYHEIC YCJIOBUS OT TEMIIEpaTypbl HE 3aBHCAT.
CnengoBaTtesibHO, ¥ Tipd 7>7C B MarHUTHOM ofpasie HomkHa (GopMUpOBaThCA CTOSYAs
crniiHOBast BoyiHa. Ha pucyHke 56 mpeacTaBIeHsl NoneBble 3aBUCUMOCTH 4acToT CBP i
mox CBP ¢ nHomepamu 1n=0,1,2,3,4 . OgHako, U3BECTHO YTO, BO3MOYKHOCTH BO3OYXKICHHUS
Mon CBP ompepensieTcss WHTErpajioM NEPEKpPBITUS CTOPOHHMX MAarHATHBIX IIOJEH
HCTOYHUKOB (KOIUIAaHAPHOM JIMHWM) W COOCTBEHHBIX KojleGaHUH HaMarHU4EHHOCTH
COOTBETCTBYIOIIEH oOmpeneseHHOM Moze. B  dacTHOCTH, IpH COOTBETCTBYIOLIEH
KOH(UTYpauy MoJie HCTOYHHUKOB MOTYT BO30Y/KIATHCS TONBKO YETHBIE MM HEYETHBIE
monel CBP. Bruta nu mpoBeneHa orleHka yciaoBui Bo30yxaeHnid CBP st KoHKpeTHBIX
3HaYeHUH UHIEKCOB h?

1. B pasgene 2.3 mpencTaBieHO YMCICHHOE WCCIIENOBAHHUE 3aKOHOB JAMCIIEPCHU CIIMHOBBIX
BOJIH, KOTOpbIE pAaclpOCTPaHAIOTCS B  JBYXCIOHHOU crcTeMe beppoMarHeTUK-
CBEPXIIPOBOHUK. JucniepcoHHBIE  XapaKTepUCTMKH  CIHUHOBBIX ~ BOJH B
METAJUIM3UPOBAHHBIX IIJIEHKaX (EppUTOB TMpH Pa3NUYHBIX BEIUYMHAX YACTBHOM
[IPOBOAMMOCTH MeTajllla UCCIEeJOBaHbl paHee B OonbplioM KonuuecTtBe pabor. B Hux
[I0Ka3aHo, YTO IpU HECHUMMETPUYHBIX TPAHHYHBIX VYCJIOBHSIX /I TTOBEPXHOCTHBIX
MarauToctatuueckux  BonH  (IIMCB)  nposastoress 3G (eKTel  HEB3aUMHOTO
pacmpocTpaHeHus. B dem NpHHIMNHANBHOE OTIMYHE  MEXaHW3MOB BO3HHKHOBEHHS U
NPOSIBJICHUS CBOWCTB HEB3aMMHOCTH, WCCIIEJOBAHHBIX B JaHHOW paboTe I CTPYKTYp
«CBEPXIPOBOJHUK- (PEPPOMATHETUKY», OT PaHee MOMYUEHHBIX PE3yJIbTATOB I CTPYKTYP
«MeTaul- (peppoMarHeTuK»?

2, B pasgene 3.3  mpencTaBieHbl  pe3yibTaThl  MHKPOMAarHHUTHOTO
MOJIEJIMPOBAHUS 30HHON CTPYKTYphl TMOPHOHBIX MAarHOHHBIX KPHUCTAJIOB B I'€OMETPUHU
[OBEPXHOCTHBIX CIIMHOBBIX BOJH U 00paTHBIX 0OBEMHBIX CITMHOBBIX BOJIH. Ha pucynke 10
6 mpexacraBieHa 30HHAas CTpyKTypa 0o0paTHeIX 06BbeMHBIX BOJAH (OOB) B MarHuTHOU
CTPYKTYpPE Harpyk€HHOW NEPUOAMYECKON cucTeMoil cBepxmpoBoasmux monoc. OOB
MMEIOT MHOTOMOJOBBIM XapakTep pacHpOCTpaHEHMs, CBSI3aHHBIM C pa3UYHBIMU
pacnpeneneHussMA HAMarHMYEeHHOCTH 10 TOJILKHE CTPYKTypbl. g kakod moxel OOB
IIpelCTaBJIeHBl pe3yibTarhl Ha puc. 10 67 [louemy He yuuTtsiBaroTes apyrue moast OOB?

HpI/IBeﬂeHHble 3aMCYaHHuA HOCAT UCKIIFOUUTEIBHO pEKOMCHI[aTCHLHI:Iﬁ XapaKTep U HE BJIAAIOT
Ha BBICOKHH YPOBEHL JUCCEPTALIUH U IMTPOBEACHHBIX HUCCIICIOBAHUM B LIEJIOM.



OCHOBHBIE pPE3yNbTaThl MO TeME OUCCEPTAlM H3JIOKEHBl B CTaThsIX, B pedepupyeMbIx
Hay4YHBIX XXypHaslax, pekomeHaoBaHHbix BAK mpu MunoOpHayku Poccum ans onmyGnukoBaHHs
OCHOBHBIX HAy4YHBIX pE€3yJbTATOB J[UCCEpPTAllMii Ha COUCKAHME YYEHOHM CTENeHH JOKTopa M
KaHIuaaTa HayK. Pe3ynbTaThl CC/eNOBaHM MPOILIH XOPOIIYIO anpobaliio Ha MeXXIyHapOAHBIX U
BCEPOCCUHCKHX Hay4yHbIX KOH(pepeHUusx. [lomyyeHHbIE B QUCCEPTALMU pPe3yJbTaThl MOTYT OBITH
WCTOb30BAHBl B HAYYHO-HCCIENOBATENHCKHX ¥ NPOM3BOJCTBEHHBIX  OPraHM3alusx,
o0pa3oBaTeNbHBIX YUPEKACHUSX, Chepoll NesaTeIbHOCTH KOTOPBIX SBISIOTCA HCCIIEA0BAHUS
CIIMHOBBIX BOJIH B Pa3/IMuHBIX CTPYKTypax, & TAaKKe IPOU3BOACTBO YCTPOUCTB, pabOTAIOMUX C UX
UCTIOJIb30BaHUEM.

CumTaro, 4YTO JUCCEpTallMOHHOE wHccienoBaHue [onoBuaHckoro HM.A. BEBINOTHEHO Ha
BBICOKOM Hay4yHOM YpoBHe. JIOCTOBEPHOCTh pE3yJbTATOB TMOATBEPKIAETCS 3HAUYUTEIBHBIM
KOJIMYECTBOM  MPOBEINEHHBIX M3MEPEHHH M  BBIOOPDOM  METOJOB  3SKCIEPUMEHTAIBHOTO,
TEOPETHYECKOTO M YWCJIEHHOTO MCCIIENOBAHMS. AKTYaJIBHOCTh JUCCEPTAI[MOHHBIX HCCIEOBaHUN
NOATBEP/KAETCSl CIUCKOM OIyONMKOBAaHHBIX PaboT MO TeMe JUCCEPTALH B BEAYIIUX MHPOBBIX
n3gaHusIX. JluccepTaliiOHHOE UCCiefoOBaHME TIOJTHOCTHIO COOTBETCTBYET TpeGoBanusM [lonoxeHus
0 TOpSAKe TPHUCYXKACGHUA YUEeHbIX cTeneHed B  HalMoHaJIBHOM  HMCCIIEHOBATEIbCKOM
TexHoyorudeckoM yHupepcutete «MUCuCy», a ee aptop, 'onopuanckuii Mrops AHaTONbEBHHY,
3aCITy)KUBAET NPUCYKICHUS HCKOMOM ydeHOH CTereHn N0KTopa GU3MKO-MaTeMaTHUECKUX HAYK 10
cnenuanpHocTH 1.3.8. — hu3MKa KOHIEHCHPOBAHHOIO COCTOSIHHUS.
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