OT3bIB

O(QUIMATEHOTO  ONIOHEHTa Ha JUCCCPTALNUOHHYIO pabory IlerpoBa AmnzIpes
Bragumupopuya «Toukue mnenkn FeSele Ha aMOpHBIX TOI0XKKAX TPH HM3KHX
TeMIIepaTypax», MPe/ICTABICHHYIO Ha COMCKAHNE yIEHO! CTETICHH KaHuara busuxo-
MaTeMaTHYECKHX HayK 1o creruanbHoctd 1.3.10. Pu3MKa HU3KUX TeMIepaTyp.

VccsieoBaiie CBEPXIPOBOAMNMOCTH B TOHKMX TUIEHKAX TCTPArOHAIbLHOIO
CelleHMIA JKele3a MHTepKalMpoBaHHoro TerypoM FeSeo.sTeo.s (manee FeSeTe nm
FST) mMeeT HaydHyI0 3HAUMMOCTb KaK B (yHIAMEHTATBHOM, TaK W B [OHCKOBO-
NpUKIafHoOM acnekrax. s ¢ynnaMeHTatbHbIX MCCJICIOBAaHHH BaXKHO, 4TO B 3TOM
MarepHaie, WMEIOMEM OYeHb MpPOCTYIO KPHCTANIMYCCKYIO CIpYKTypy M JIBC
AHM30TPOIHBIX LUENd B CIEKTPE BO3OYIKICHHH, 10 CHX MOp HE PacKpBIT MEXaHI3M
obpasoBaHus KyTNepOoBCKHX nap. C Apyroi CTOPOHBI, ¢ TOYKM 3peHUs MPUKJIAMHBIX
FCCICIOBAHMIT  BAKHO  TOJYYCHHE HOBOH — MHQOpMAIMH O (bu3HUEcKuX
XapaKTePUCTUKAX IUICHOK, HANBLICHHEIX Ha HEOOBIUHYIO - aMOPhHYIO - TOIJIOKKY.
TToCKOABKY ~ JUISL  WCIONB30BAHHMS — CBEPXNPOBOAMMOCTH B [PAKTHICCKUX
KPYTMHOMACINTAGHEIX SHEPreTHUECKAX MPUTOKCHIAX TpeOyrOTCst MPOBOTHUKH B BUIE
rHGKUX ~[POBOJOB WM  JIEHT, HCOOXOAMMO — KOMITCHCHPOBATE  XPYHLKOCTR
CBEpXIPOBOJIAIIET0 MaTepualla, M3roraBnuBasg HX B TaK Ha3bIBaEMON apXHMTEKTYpe
IPOBOAHKKA ¢ HOKPHITHEM. DTa TCXHOJIOIUS OCHOBAaHA HA CIIO’KHOM MHOI'OCIOHHOM
crpyktype Oydeprpix cioes (1o 7 CIOEB) M JIBYXOCHO TEKCTYpPUPOBAHHBIX
CBEpPXIPOBO/IAIIMX IUICHOK HA META/LIMYECKHMX TIOUIOAKKAX. OjiHaKO TaKas CIOKHas
CTPYKTypa OTpaHUYMBAeT NPUMEHEHHE H3-3a BBICOKOW CTOMMOCTH M BPCMCHHBIX
3aTpaT Ha IPOM3BOACTBO. KpoMe Toro, MIoTHOCTh KPUTHHECKOIO TOKA B IMPOBOHUKAX
¢ TOKPBITHEM HA OCHOBE PEIKO3CMEJIBHEIX METajloB CHIBHO CHMIIKAETC HPH
yBe/IMYeHnH Pa30PHEHTAIMHU 3epet Oy PepHOro Cos i, COOTBETCTBEHHO, ITCHOK BBIIIC
4 YITOBEIX TPajlyCOB, 1 CHNIBHO 32BUCHT OT YIVId NPIIOKEHHOTO MATHHTHOTO HOJA K
IOCKOCTH  TpoOBOjia  BCICACTBME — OO/BIION — aHM30TPOIUHU. HccnenoBaHus
6e36y(hepHBIX IUICHOK Ha aMOPhHOH MOVIOKKE KpadHe aKTyalbHBI, IMOCKO:IRKY
paspaborKa CBEpXMPOBOMAMIMX MPOBOJOB Ha OCHOBE TOHKHX mnénox  FeSeTe
MpeaaraeT NOTEHLMAIBHO HEJOPOTYI0 H HHTCPECHYIO aIbTEPHATHBY IIPOBOMAM Hi

OCHOBE KYIIpaTHBIX CBEPXIIPOBOAHHUKOB Ha OCHOBE PEIKO3CMENIbHBIX IEeMEHTOB JJI51



[PUMEHEHHI B MarHHTax W COBPEMEHHON JJICKTPOHMKE NPH TICIMECBOM YPOBHE
OXJIAXICHHA.

Llens paboTer coctosmta B (OPMHPOBAHHH CBEPXTIPOBOLALIMX  IUIEHOK
TETParoHAJIBHOIO CeJICHUA Kellesa MHTepKanupoBaHHoro Temnypom FeSeo.sTeo.s Ha
aMOphHBIX AMIIEKTPUYECKUX MOMTOKKAX 0e3 Oy(hepHOro ciios M HUCCIEN0BAHUN MX
(U3HYECKUX XapaKTePHCTHK TIPH HU3KUX TeMIepaTypax.

JluccepTauHoHHas paboTa COCTOUT M3 BBEEHUs, 4 TI1aB, 3aKTIOUCHHA 1 CIIUCKa
aureparypbl. OGmmit o6beM auccepTanuy  cocTaBiadecT 106 CcTpaHuLl TekcTa,
cofepaamnux 33 pucyHka, 3 Tabnui 1 84 HaMMEHOBAHHI IIMTHPYEMbIX HCTOUHUKOB.

Bo egedenuy TPUBEICHB! OOIIME MaHHLIE II0 KJIACCY JKEeNe30COepiKallinuX
CBEPXIIPOBOAHMKOB, BRI3BIBAIOMIMX OOMBIION HHTCPEC ¢ MOMEHTAa HMX OTKPBITHA H
MPUBENCHEl  XapaKTCPUCTUKU  HKEJIE30COLEpKALIMX  CBEPXIPOBOJHMKOB  TaK
Ha3bpIBAEMOM IPyIIIEl 11, K KOTOPOMY OTHOCATCS CBEPXIIPOBOIHUKH TE€TPAroHaIbHOIO
XaIbKOTeHIAA Kenesa Fe+sSeixTex, o0Jayjaro1me MIPOCTEHILIEH
KpUcTaIorpa)nyeckon CTPYKTYPOiA, obneryarorneit GyHaMeHTaIbHbIE
HCCICAOBAHMS B CBS3M CO CBOEM HM3KOH TOKCHYHOCTBIO M HM3KOH CTPYKTYPHOM
aHuzoTponueii. B 3akmounTensHOM YacTH BBEAEHHA II0Ka3aHa aKTyalbHOCTb
BEIOPAHHOI TEMBI, CTCIICHE ¢€ 000CHOBaHHOCTH, CHOPMYJIMPOBAHA [1eJTh U TIOCTABIEHBI
OCHOBHBIE 3a/1a4¥ UIsl €€ JOCTYKCHHUs, IPUBCICHBI HayuyHas HOBH3HA, TEOpeTHYeCKas
M TPaKTHYECKas 3HAUMMOCTH PE3yJIbTaToB, & TaKKe MOJOXKEHHSA, BBIHOCUMBIC Ha
3alUTY.

Ilepsas 2aaéa uccepTany TIOCBSIIEHA AHAIUTHIECKOMY 0030py Hay4dHOM
JIUTEPATYPHI 10 JKEIE30COACPIKANIMM CBEPXIIPOBOJIHHKAM C AKIEHTOM Ha CHUCTEMY
FeSe/FeSeTe.  PaccMoTpeHbl ~ OCHOBHBIE ~ CEMCHICTBA  JKEIE30COACPMKALLUX
CBEPXIIPOBOJHUKOB, WX KPUCTALIOCTPYKTYPHbIE OCOOEHHOCTH, a TakkKe MeCcTo
coequHEHMH FeSe cpemu jkeje3ocolepiKalmiuX CBEPXOPOBOAAIIMX MaTCpUATIOB.
[Ipoananu3upOBaHO BITHSHHUE COCTaBa, CTCXHMOMETPHH, W BHCLIHHX BO3IEHCTBHH Ha
I1apaMeTphbl CBEPXIIPOBOJALIErO COCTOsAHMS. M3TOXKeHBI KITFOUEBBIE TIPEACTABNICHHA O
CMEUIAHHOM COCTOSIHMH CBEpPXIPOBOIHHKOB BTOPOrO POja, BUXPEBOW AHHAMUKE M
TEPMOAKTHBUPOBAHHBIX MEXAHU3MAX JIMCCUTIAIIHH.

Bo  esmopoti  2raée  IUCCEPTAlMOHHOH  paboOThI OIUCHIBAIOTCSA

SKCICPUMCHTA/IBHBIE METO/bI, HCIIOJB30BAHHBIC B JIAaHHOM pa60Te, B YaCTHOCTH
) ;



[OArOTOBKE MUIIEHEH, MOJIOKEK M IOJyYEHHE TOHKHUX TUIEHOK FeSeTe meTomom
HMITYJIbCHOTO JIa3epHOro oca)aeHus. ['aBa COACPIKMT OIMCAHUEC pa3zpaboTaHHOM
YCTAaHOBKH JUISl IMITYJILCHO-TA3CPHOTO OCAKACHUS [UICHOK FeSeTe. B mannoif pabote
HCIOB30BAIMCH [BE BaKyyMHEIE KaMephl W OIWH Ja3ep. B mepsoil kamepe paHee
HAMBUIIACE  CBEPXMpPOBOAHMKY YBCO, auanekTpuku U MeTajulbl.  LIocKojbKy
OCACIEHNE  IKETe30COMACPKAMMX — CBEpXIpoBojHUKOB ¥ okcuanelx  YBCO
HEBO3MOYKHO B OJIHOI KaMepe B CHITY CHITBHOTO 3arpsA3HeHUs BCeH KaMepEl TIEPBBIMH,
Gbiia paspaboTaHa W CO3JaHa HOBASA BaKyyMHas Kamepa [l OCaX/ICHHS CCICHHIA
sKele3a. OCHOBHOE OT.IHUME OT KaMEphl /11 HaHECeHHs OKcuaHbIX Kynpatos YBCO
3aKTIOYATIOCH B OTKA3€ OT MCIOJBL30BaHMS 3€pKada M JMadparmbl, YTO IO3BOIHIIO
aBTOpy 0GUTHCA GOMBIIEH ILIOTHOCTH SHEPI UK, TAKKE OBIT NPOH3BEACH TIIATENbHBIN
noabop MarepuaioB 0ojlee BEICOKOTO KauecTBa ¢ LCNBIO YIIydLICHMS KauyecTsa H
yHCTOTHI TIpoliecca JasepHoit abnsiuu. Tawke ObUT yMEHBIICH 00BEM KaMephbl, 4TO
3HAYATCILHO COKPATHIIO BPEMS! OTKAYKH C aTMOC(EPHOro A0 paboyero NaBieHus.
BbiIM paccuMTaHbBl MApaMETphl, HEOOXOAUMBIE JUIA  TIONYYCHHA MaKCHMa/IbHOMH
IIOTHOCTH SHEPruy Jiazepa Ha MuMICHH. 1o 5TuM napamerpaM Onina M3TOTOBICHA
HoBas (OKycupyIOIas JHH33a. B rJaBe IpUBENEHO OIMHMCAHNC 1a60paTOPHOIO
TEXHOJNIOTMYECKOr0  MapuipyTa s  BOCHPOM3BOJMMOIO  I[OJIy4eHHUs  IICHOK.
[IpusegeHpl METOABI MCCICAOBAHUA IOJIYIEHHBIX obpasuoB. Jl1a u3MepeHHs
NEKTPOJHUHAMUYECKMX XaPaKTEPUCTHK 00paslioB HCIO/b30BaTACh H3MEPHTC/IBHAS
ycranoska Quantum Design PPMS (Physical Property Measurement System) c
IpUMEHEHHeM YeTHIPEX30HA0BOrO MeToja. MarHuToMeTpuieckne H3MCPCHUA
BEITIONHS/IMCH ¢ MCIOJIB30BAHUEM BCTPOSHHOTO BHOPALIMOHHOIO MAarHUTOMETpa Ha
TOM >K€ YyCTAaHOBKE, a TaKKC Ha YCTaHOBKE MPMS (CKBHJI-MarHuToMerp).
PeHTreHOCTPYKTYPHBII  aHAIN3 TIEHOUHBIX 00pasLoB FeSeTe ma amopdHBIX
CTEKISHHBIX [OUI0KKaX GBUT BEIMONHEH Ha Audpaxromerpe Empyrean PANalitycal B
wsnysermnt  CoKe. Muxpoctpykrypa o0pasua Oblla  HCCIENOBAHA  METOAOM
CKaHUpYIOLIeH ayexrpornoi Mukpockonun (C3M) Ha npubope TESKAN MIRA ¢
npucTaBKod I Mukpoanaiuza  Ultim MAX. Mopdosorus IOBEPXHOCTH
nomydeHHbix 1wieHok FeSeTe Gpuia mcenenoBaHa Ha CKAHMPYIOMEM 3JICKTPOHHOM
mukpockore TESCKAN MIRA ¢ npucTaBkoil g pCHTTCHOBCKOIO MHKpOaHaIH3a

Ultim Max Oxford Instruments W TpONMCAMH Ha CKaHUPYIOMHUX 30HAOBBIX
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muxpockomnax Solver Next n AIST-NT. Jlnst KOHTpOJIA CTEXHOMETPHYESCKOTO COCTaRa
[UIEHOK HA pa3sHOM DAaccTOSHHM OT HHTepdeiica ¢ MOIOKKOH HCMOIb30BAIACH
DEHTTeHOBCKAs (POTORIIEKTPOHHAs CIEKTPOCcKoNHs. TakiM 00pasom, asTop NPUMEHUI
Lenbii Habop COBPEMEHHBIX JKCIEPUMEHTAIBLHEIX METO/IOB [V XapaKTCpUsaliil 1
UCCICIOBAHUS CHHTE3MPOBAHHEIX TICHOK.

B mpempveti 2naée NPe/iCTaBIeHbl OCHOBHbBIC SKCICPUMENTAIILHBIC PE3YTBTATHI
no mnénkam FeSeTe, moayueHHBIM METOJOM MMITYJIBECHOTO JIA3€PHOTrO OCAIKIACHMS Ha
amop@HbIX momtoxkax K-208. IToxpobHo omucaHsl CTPYKTY PHBIE U MophoIoruyecKue
xapakrepuctiku IUEHOK FeSeTe, npuseneHbl NaHHBIC SHEPrOAUCIEPCHOHHOTO
AHAJM3a COCTABA TUTEHKM, OKa3aBlIerocss OiuskuM K HomuHansHOMY FeSeosTeos.
OnucaHsl  Pe3yJbTaTbl  KOMIUIEKCHOrO — UCCICMOBAHUA  CBEPXNPOBOMAMMX 1
TPAHCTIOPTHBIX ~ CBOMCTB  TWIEHOK  FeSeosTeos,  paccMOTPEHEI 0COOEHHOCTH
9IeKTPOIMHAMEKN MUKPOMOCTHKOB MIEHOK FeSeTe BOMbT-aMIIepHbIX XapaKTeprCTAK
¢ rucrepesucoM u 0e3 THCTEpE3Hca M pesyJbTaThl CTEXHOMETPHHCCKOrO aHalnsa
miéaok FeSeTe METOHOM pEHTTEHOBCKOH (OTOICKTPOHHOH CHEKTPOCKOMHH €
npoIIMpPOBAHUEM 10 TONIIHHE.

B uemeepmoti 21aee PUBOAMTCS 0OCYHICHUC MOJTY4CHHBIX pe3yJIbTaToOB JUIA
mwiénok FeSeosTeos Ha amopduoii momioxke K-208. OcraHoBHMCA Ha Hauboee
WHETEPECHBIX ¢ Moeii -TOuKM 3peHus pesyJbrarax. llokasaHo, €TO TUIEHKH €O
crexuomerpuedi, Gnmskoit k FeSegsTeos, XapakTepusyroTcs OJIHOPOHOH
Mophonorueit, Xopoweii anre3ueit 1 3¢pHACTOH CTPYKTYPOH: OCHOBHO# pa3mep 3E€peH
30-100 HM, MMEIOTCS PEAKHE Biuouenus mops/ika 200 HM. CpeaHexBagpaTuIHast
[IepOXOBATOCTH cocTasiseT 4—6 Hu (mose 1x1 mrM?) u 7-10 um (mone 10x10 mMxm?).
B COBOKYMHOCTHM € HH3KOH aHM30TPOMHEH 3ICKTPOAMHAMHYECKHX [1apaMETPoB H
BhIcOKHME He 5TO ykKaspiBaeT Ha OJaronpusarHoe COYeTaHHE CTPYKTYPHBIX H
(yHKIMOHATEHBIX CBOHCTB. COMOCTABIEHHE 3aBUCAMOCTECH HOPMUPOBAHHOW CHIIBI
nuaHuHTa, fH(h), ¥ dHepruy aKkTHBAMA BHXPEH Abpukocosa, U(H), moka3eBacT
JOMUHHMPOBAHHE KOPPEIHPOBAHHOIO JIMHEHHOro THUHHHHIA HA NPOTSKEHHBIX
nedekTax. MsMepennble 3HaUEHNS jo COCTABIIAIOT 3—5x 10* A/cm? B cOGCTBEHHOM I1071€
1 3-5%x10° Alem? B one 10 4 T npu 2 K. Besmuuna nonst Heo6patumoctyt Hir npr 4 K
YKa3EIB4CT Ha BO3MOIKHOCTh Ge3/(MCCHIIATHBHOTO IEpeHoca TOKa B TOJIAX 10 10 Th.

CpaBHEHME KOHTAKTHBIX M OCCKOHTAKTHBIX ONEHOK jo TIOKA3aJl0 UX corjacue To
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MOPAZKY  BEJMYMHE, UTO  TIOATBCPXKAACT  KOPPEKTHOCTH — WHTCPIPCTALNH
TPAHCTIOPTHBIX M MATHUTHBIX JAHHEIX. B 3aKIIOYHTETBHOM YaCTH IVIABbl IEPETHCICHERI
OCHOBHbI€ I10JIy4YE€HHEIE PE3YIIETATHI.

B pasaene 3axnovenue TOJBENEHBl MTOTH PaGOTHL, [I0KA3bIBAIOIEH, UYTO
aMopdubie ANNEKTPUUECKHIE TIOVI0NKKH MOTYT CITYKHATh Mep CIICKTUBHOH OCHOBOM 1151
hopMUpOBaHusl CBEPXIPOBOAAIIMX IIPOBOJHAKOB HA OCHOBE KEJIC3OCOACPMHAIIX
crepxnpoponsmux MmiéHox FeSeTe 6e3 NpUMCHEHHS C/IOKHOM MHOTOCIIONHOM
Oy hepHoii apxuTekTyphl. COBOKYIHOCTb CTPYKTYPHBIX 1 AEKTPOPUINICCKIX JaHHBIX
MOATBEPXKIAET BOCLPOU3BOMMOCTE  TIONYYCHHA CBEPXIPOBOZSINETO  COCTOAHNA,
BRIBNSET DOJNb MPUIOBEPXHOCTHOIO CIOS € W3MEHEHHOM CTeXHOMETpHEN B
hOpMHPOBAHUK KBa3H-BYMEPHOIO PeXAMA U BKT-nepexo/a, a TAKKE MOKa3bIBAET,
yrO BUXpeBas AMHAMUKA I MEXaHM3Mbl WHHHHTA COTNIACYIOTCA ¢ NOMUHHMPOBANHEM
miaHapEBIX jedexros. Takum 06pasoM, paspaboTanHas TEXHOTOTHHYCCKAT CXCMa
npsmoro PLD-ocaXaeHHs Ha  CTEKIIO K-208 sBnsercs IEpPCIEKTHBHOW I
JaJbHEHIIEro pa3sBUTHS MOJXOJO0B K CO3JAHMIO CBEPXMPOBOMANMX IJICMCHTOB U
NPOTOTHIOB IHHHOMepHbiX BTCII-npoBOMOB TPETHEIO IOKOJSHHS  Ha rHOKUX
aMOP(hHBIX AUIEKTPUUECKHX MOTOKKAX.

ABTOpedepar IONHOCTHIO OTPAXKAET COACPKAHHUC, OCHOBHBIS PE3yTbTAThl M
BBIBOZBI JACCEPTAIMOHHON paboThl, a IyOinKalky aBTOpa AOCTATOIHO MOJIHO €e
MIpe/ICTABIAIOT. JHccepTanust B 10CTAaTOYHOM CTCIICHN anpobuposana.

Hayunas HOBM3HA PabOTHl COCTOMT B MONYUYEHMHM TPHHIHUINAILHO HOBBIX
pe3ynpTaToB 10 0e30y pepHOMY OCaK/ICHHUIO Ha aMOpQHYIO HOI0XKKY, OOHAPYKECHUIO
KBa3HABYMEDHOTO [OBEICHHA [OIY4EHHBIX IUIEHOK, HaXOXACHUH 3HAYEHWUH
GU3MUECKHX [1apaMETPOB MIIEHOK, MOMyYCHHBIX Ha amop(HO¥ TTOTO0KKE, MPU HU3KHX
TeMmIiepaTypax.

HayuHasd 3HAUMMOCTb 3aKIIO¥aeTCsl B paspaboTke KOMIUIEKCHOM METOAUKH
GOpMUpPOBAHKSI M WCCIEIOBAHUS TOHKMX CBEPXIPOBOAANIMX TUICHOK FeSeTe na
aMOP(hHBIX JHIIEKTPHUUYCCKUX MOIOKKAX, BKJTIOUAIOIIEH [OJrOTOBKY 00pasIoB,
PEKUMOB  MMITYJTECHO-Ta3€PHOTO  OCAKIEHUS, MOITyIeHHE OLCHOK TemiepaTrypHOR
3aBMCHMOCTH DJHEPrHHM aKTHBAlWM BUXpeil AOPHKOCOBA, BEpPXHEro KPUTHICCKOTO
IIOJISL, 110711 HeoOpaTUMOCTH, INIOTHOCTH KPUTUYECKOTO TOKA, pe3yJIbTaThl M3MepeHui

MOp(hOTOTHUECKHX, CTPYKTYPHBIX H SMEKTPOTHHAMUYIECKUX XapaKTePHCTHK MJICHOK.
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[TpakTHyeckasi 3HAYMMOCTH 3aK/0YAeTCA B AEMOHCTpAUU  BO3MOIKHOCTH
MOJIy YeHHsT CBEPXTIPOBOLALIMX FeSeTe - méHoK ¢ T = 9,5 K, BBICOKUMM 3HATCHUAMH
Heo, Hir ¥ IIOTHOCTM KPWUTHYECKOTO TOKa TpH nuskoTemneparypaoM (300 °C)
MMITyJIbCHOM JTA3¢PHOM OCaiCIeHMH B BaKyyMe Ha aMophHBIX [OAIOKKaX 0€3
npuMcHeHusT Oy hepHBIX CJI0CB. JlauHETH TIOAXOA MOXeT OBITh aJalTHPOBAH UL
FHGKHX TUAICKIPUUECKUX MOIOKEK THIA CBETOBOAOB, YTO [O3BOIAT (hOopMUpPOBATDH
JUTMHHOMEPHEIE ~ CBEPXIIPOBOSIINE  DJICMCHTBL - IIpH COXPAHCHUU  KJIOYEBHIX
XapaKTEPUCTHK U CHUIKEHHH CEOCCTOMMOCTH. Peasm3anus 9T0i TEXHOJIOTUH CO31aET
NPEANoCEUIKE VI paspaboTKu ruoxux BTCIT-mpoBOLOB TPETHEro TMOKOICHNA,
CIIOCOGHBIX IepeaBaTh CUTHAIBL U TOK C HU3KUMH NOTCPAMHA.

JIOCTOBEpPHOCTb ~ PE3yJIbTaTOB  AUCCEPTAIHMOHHOTO yccaeoBaHua W
c)OpMyYJIMPOBAHHEIX ~ BBIBOJOB HE  BRISBIBACT coMueHunit. DKCIEPUMEHTATBHEIE
{CCTeIOBAHKSA TPOBEASHE! C MCIONb30BaHUEM COBPCMCHHOTO TEXHOJIOTMYECKOro U
M3MEpUTENLHOTO 000pyIOBaHusl € HCIONB30BAHHEM NpU3HAHHBIX METOAWK, YTO
[HO3BONSIET OTHECTU JUCCEPTAIHNI0 K paboTaM BEICOKOTO ypPOBHA. OCHOBHBIE BBIBO/IbI
HAXOIATCS B COOTBETCTBMM € W3BECTHBIMH TCOPHIMH H myOInKalMsIMi  JPYTHX
aBTOPOB I10 TEMATHKE uccieToBaHui.

3aMeuanust K JUCCEpTalioHHON padoTe,

1. B pabote monyueHsl OLCHKH spaueduii JUTAH KOIepPeHTHOCTH M3 M3BCCTHLIX
BBIP@KEHMA TEOPUH ['unas0ypra—Jlanfay /s aHU30TPOTHBIX CBEPXIIPOBOJHUKOB,
KOTOPBIE OKA3aJMCh MEHBINC H3BECTHBIX Ul MOHOKpHCTA/UIOB (CM. pasaell 3225
ABTOp OrpaHHYHIICA xoncratarmeii sToro (akra 0e3 Kakoro-iubo o0CyKOeHHA
BO3MOJKHBIX [IPUUMH, @ HYKHO OBUIO yKa3aTh 1 06Cy IUTh 1109eMY TaK TIPOHCXOAUT.

2. AnHanu3 INpeACTaBleHHBIX HAa PHCYHKE 30 3aBMCHMOCTEl HOPMHPOBAHHON
[IOTHOCTH CUJIBI MHHHUHTA OT HOPMUPOBAHHOTO Ha 1I0/IC HeoOpaTHMOCTH MArHUTHOTO
[I0JIS IOKA3BIBACT, YTO MAKCUMYM /Ui BCEX MCCIIE/I0BAHHBIX CIIyHach IPUXOINATCS Ha
o6nacTs hmax = 0,31-0,34. Tlo xiaccnuKaryy TaKHe 3HAYSHHA XapaKTCPHL! il b
KOppeNUpOBaHHOTO (1HeiHOro) MMHHMHIA Ha POTSKEHHBIX Aederrax. IT0 MOTyT
GHITH TPAHMLbL JOMEHOB, CTOJNOYATHIE WM TUIAHAPHBIC HEOIHOPOIHOCTH. ABTOP
TONBKO IPEAIONIaracT, 4ro B HCCIIEHYCMBIX [IEHKaX TIMHHUHE [IPOMCXOJIMT Ha

KOPPEMMPOBAHHBIX ~JAe(eKTax Ha Ipanunax 3épeH WM TpH  CTPYKTYPHBIX



HEOJHOPOJAHOCTAX, BO3HMKAIOIMIMX B [poLecce pocTa TMUIEHKH, HO HHMKAKHX
[OATBEPIKICHUNA HEC TIPHBC/ICHO.

3. B pasuene 3.3 Tpetbeil rmaBhl Ha pUCYHKe 31(a) MPUMBEIEHBI [MCTCPESHCHBIC
BONBTAMIIEpHBIC XapakTepucTiky (BAX) MUKPOMOCTHKA B HY/IEBOM MarHHTHOM MOJIC,
UMEIOIIHE TaK Ha3bIBaeMEIil S-00pasHblil BUJI, U MPUBE/ICHA pacccuBacMad MOLLHOCTD
B TOYKAX CpbiBa C HU3KOOMHOM BeTBH BAX Ha BbICOKOOMHYIO IIPH Pas/IHYHbIX
TemmepaTypax. B u3BecTHbIX MyOnuKanuiX BOSHHKHOBCHHE GITyKTyallMOHHOM
rucTepesvicHoit  obmacth  Ha BAX B TOHKMX  TUICHKaX  MCTALIMYCCKUX
CBEPXIIPOBOIHUKOB  OOBSICHMOT MO0 KIIACCHYCCKOH Teopuer  meperpesa
9JIEKTPOHHOrO Ta3a, K00 CYIIECTBOBAaHHEM YUCTO CBEPXMIPOBOIAIIMX GQuryKTyaLuui.
BBI35IBAET COXKATEHUE OTCYTCTBHE KaKOH-THOO TPAKTOBKH MONYUCHHBIX PE3YIbTATOB.
4. B pa3nene «OCHOBHBIC PE3yNbTaThI» [VIABEI 4 aBTOP YTBEPHKIACT, YTO HOHIDKEHHE
TeMmepaTyphl repexoza mienok (Tc) B CBEPXNPOBOAALIEE COCTOSHAE N0 OTHOIICHHIIO
K TeMmIepaType I[IepexoJd MulleHd O0OYyCHOBICHO IMEPEXOAOM Bepe3nHcKoro—
Kocrepmuua—Tayneca. ITpi 3ToM HE YNOMUHAIOTCA Jpyrue BO3MOXKHBIC IMPHYHHDL
3TOrO SIBJCHHA, HANpUMEp, HAIMYHE HECBA3AHHOTO JKejesa, OOHApYIKEHHOro IpH
PEHTTeHO(A30BOM CIIEKTPATbHOM aHAIH3C.

5. Ectb pap Heroynocrell u oneuarok. Hampumep, B MOALMCH K PHCYHKY 31
npucyTcTByer obo3HauenHue (), XOTA Ha PHCYHKE €ro HeT. Ha cTp. 41 knaccuueckas
TepMOMapa XpOMETb-alioMeIlh HA3BAHA KaK XPOMEITb-aTFOMUHHE,

[IpuBefeHHBe 3aMEUaHus HE CHIDKAIOT LEHHOCTH PaOOTEI, MOCKONBKY HE
ABJIMOTCS KPUTUYHBIMHE, He 3aTPATHBAIOT NPUHIHITHATBHLIX MOMEHTOB MCCEPTALIHH,
He KacaroTCsl OCHOBHBIX PE3YJBTATOB U BBLIBOJOB M HE CHMKAFOT BBICOKYIO OLCHKY
TPOBEACHHOTO HccienoBanus. PesysbraTsl padoThl onyOIMKOBaHEl B H3JAHHIX,
UHJeKCHpYeMBIX B cucteMax Scopus ¥ WoS M PEKOMCHIOBAHHBIX UL 3alIUTEL B
nuccepTanonHoM cosere MI'Y, 07M0%EHBI Ha XXIV Beepoccuiickoi  LIKOJIC-
ceMHHape 1o 1npo6ieMaM (QHU3HKM KOHAGHCHMPOBAHHOTO COCTOSHKA BCLICCTBA H Ha
nayunoi koupepernuu MI'Y «JIoMOHOCOBCKHE yreHUA-2026.

Cuuraio, uto padora IletpoBa A.B. «Tonxue mierkn FeScTe Ha amMopHbIX
[OJUTOKKAX TIPH HM3KHMX TeMIeparypax», SB/ISETCS 3aKOHYCHHBIM WCCTE/IOBAHUCM,
BBIIOJHEHHBIM Ha  AaKTyalbHYI  TEMy, HamucaHa  TIPaMOTHBIM  A3LIKOM,

APrYMEHTHPOBAHO M JIOTHYHO, CONCPXKWT HAYYHYHO HOBU3HY M MPAKTHIECKYIO
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3HAYMMOCTE. JIMCCepTalusa OTBEUacT TPeOOBaHMAM, YCTaHOBJIEHHBIM MOCKOBCKHM
rocyaapcrBenHsiM yHuBepeutetom umenn M.B. Jlomonocosa k paboTtaM 1mogoO0HOTo
poma. CopepikaHue AWCCEPTalMH COOTBETCTBYeT cheumanpHoctd 1.3.10. Ousuxa
HU3KUX TeMIieparyp (1Mo (GH3MKO-MaTeMaTHYECKMM HayKaM), a TaKkKe KPHTCPHIM.
onpeleeHHpM M. 2.1-2.5 IlojoxeHHs O HPUCYKIEHUM YYEHBIX CTEMEHeH B
MOCKOBCKOM ~ TOCYyZapCTBEHHOM  yHuBepcurere umenun M.B. Jlomonocosa.
JlucceprauMoHHOE UcCie/loBaHke opopMieHo cornacHo Tpeboanuam Llomokenus o
COBETE 10 3ALIUTE JUCCEPTALMH HA COMCKAHME yUeHOH CTENEHH KaHu/aTa HayK, Ha
COMCKAHME YUYEHOM CTemeHW JOKTOpa HayK MOCKOBCKOrO IoOCyIapCTBEHHOIO
yHHuBepcuTera uMenu M.B. Jlomonocosa.

Takum oGpazom, couckarens llerpos Anjpeil BnaaumupoBud 3aciy’kHBacT
NPUCYXKICHHS YYEHOH CTeNeHH KaHauaaTa (U3MKO-MAaTEMATHYSCKUX HAyK II0
cnenuarbHOCTH 1.3.10. du3uKa HUSKUX TEMIIEPATYP.

Od¢unyanbubli ONIOHEHT
JOKTOp @HBHKO-MaTemaTHHeCKHX HayK,

npodeccop L/Z
[Toanuce /1#’/ ol B.A. Kynp0aunHcKui

of P Qhpésq 2026 .

Kynp0aunuckuii BIIa,[[HMHp AHaTOIILEBHY, JOKTOP (PU3UKO-MATEMATUYECKUX HAYK,
npodeccop.

CreluaNbHOCTE, TI0 KOTOPOH 0MHIHMAIbHEIM OINIIOHEHTOM 3aIIMIICHA JOKTOpCKas
auccepranus: 01.04.07 — dusuxa KOHIEHCHPOBAHHOTO COCTOAHUA

119991 Mocxksa, JlenuHckue ropel, 1, crp. 2, Ousuueckuit paxymsrer MIY,
8(495)939-3160, dean@phys.msu.ru, @exeparbHoe rocyIapcTBEHHOE OI0KETHOE
o0pasoBaTesbHOE yupexKIeHHe BBICIIETO o0pa3oBaHys «MOCKOBCKMH
rOCYIapCTBEHHBIN YHUBEPCUTET UMEHH M. B Jonor HOCOBA ((pmuqecmn (aKynbTer

npodeccop




