[image: image1.jpg]“YTBEPXIAIO”

-
R0y LEPT A m;,?h‘
.

S PAﬂ 6RO %

krop MO® PAH

s

/

M. A.IITEPEAKOB

OT3hIB
BeIyIed opranuzanuy — MEcTHTyTa 001Ied husuku M. A.M.
IIpoxoposa PAH Ha nuccepranmonnyto paboTy Kyspmmuesoit
Taresiiel EBrenseBHE! "AHIpeeBcKas CIIEKTPOCKOIIHS
CBEPXIPOBOIAIINX OKCUITHUKTHIOB JKENI€3a), IPEICTABIEHHYTO
Ha COMCKaHWe yYCHOM CTENEeHU KaHIunaTa Qu3nuKo-
MaTeMaTHYeCKUX HayK IO CIIENHUaIbLHOCTH:
01.04.07 - du3uKa KOHAEHCMPOBAHHOI'O COCTOSHUISI

AKTYaJIbHOCTH TEMBI

B 2008 r. rpynmoii H.Hosono  Gblid OTKPBHITEI CBEpXIIPOBOJSILIE
OKCHITHUKTH/IBI, BKIIOYAIOMINE KEJIE30 U MBIILIK, KOTOPble B HACTOSIIEE BPEMsI
AOCTUITIM [IOPOTa BBICOKOTEMIIEPATYPHOM CBEPXIPOBOIUMOCTH Ha OCHOBE
KyIpatoB (MakCuMalbHas KpUTH4ecKas Temmeparypa T, =57,5K). Ilo CTPYKTYpe
OKCUITHUKTHZBI CXOXH C KYyIPaTHBIMH CBEPXMIPOBOJHUKAMHU. AHAIOTUYHO
kynpatHeiM  BTCII, B KOTOPEIX CBEPXIIPOBOAMMOCTh OCYIIECTBISIETCS 10
mrockocTsiM CuO,, nposopsuue ciaon (FeAs) cBepXMpOBOIAIINX OKCHITHUKTHIIOB
IPOCTPaHCTBEHHO OTHAEICHBI OT CJIOEB-pe3epByapoB 3apsijga. OmHAKO MEeXIy
OKCUITHUKTHIAMU W KYIpaTaMd HMEETCs JIBa CYILIECTBEHHBIX pa3jW4us, BO-
NEPBBIX,  MCXOAHBIC COCAMHEHHMS SIBIAIOTCA OUDJIEKTPUKAMHU B Kylparax Hu
METalllaMd B OKCUIIHUKTHZAX M, BO-BTOpPBIX, B KympaTtHsix BTCIIT
CBEPXTPOBOIUMOCTD IOSABISETCS TOJBKO IIPH XMMHYECKOM [ONUPOBAHUM, a y

6€3M€I[HBIX — ele u npu BO3AEHUCTBUU BEICOKOTO JaBJICHUA.
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Taxum 06pazom, U TONKMPOBAaHKE, U CHIIBHOE CIKATHE OJUHAKOBEIM 00pa3oM
U3MEHSIOT ONpeNe€HHBIE XapaKTEPUCTUKU CBEPXIIPOBOMSINNX OKCUIIHUKTHUIIOB,
CYLIECTBEHHBIE JJISI UX CBEPXIPOBOIUMOCTH.

JeranpHbIe BKCIIepUMEHTAIbHEIE HCCJICIOBAHUS OKCUITHUKTHUIOB
IPENCTABIAIOT OOJBIION HHTEpeC B CBA3U C IPOTUBOPEYMBOCTHIO MMEIOIIMXCS
NaHHBIX 00 MX (QU3MIECKUX CBOMCTBAX; 9TOT (GaKT OOBSICHIETCS, BO-IIEPBEIX, TEM,
YTO paHee BO MHOTUX paboTaX OBLIX NOIydeHB! yCpeIHEHHBIE XapaKTEPUCTUKY, He
YUYUTBIBAIONINE aHM30TPOIHEIM XapaKTep NaHHOIO Kilacca CBEPXIIPOBOIHHUKOB U,
BO-BTOPBIX, OONBIIMMU TPYIHOCTAMH TIONYyYEHHS MOHOKPHCTAIIMYECKUX
00pa3LloB BBICOKOTO KaudecTBa JOCTaTOYHBIX pasMepoB. C (dyHIaMeHTaNbHON
TOYKM 3pEHHSI Takue pabdOThl BaXXKHBI IS BBISCHEHHS  MEXAaHU3MOB
BEICOKOTEMIIEPATY PHOU CBEPXIIPOBOAUMOCTHU, KOTOPHIE O CUX TIOP HE BBISICHEHBHI.

Hukn  pabor  KysemwmueBoit  T.E. MTOCBSIICH KOMILIEKCHOMY
SKCIEPUMEHTATFHOMY HCCIIeIOBAHHUIO 0CO0eHHOCTEN MHOTI'OIIIEIEBOTO
CBEPXIIPOBOSAIIETO COCTOSIHUSL OKCUITHUKTUIOB (cemetictBa 1111) LaO(F)FeAs,
GdO(F)FeAs, Sm(Th)OFeAs u CeO(F)FeAs ¢ moMoImpi0 METOIUK, JIOKAILHO
OIIpENENAIOIUX BEJIUYUHBl CBEPXIPOBOAAIIMX IeJell B o0BeMe maTepuana C
BBICOKOW TOYHOCTBIO. (C 3TOM LENpI0 aBTOp HCIONB30Baja aHAPEEBCKYIO U
BHYTPEHHIOIO  QHIPEEBCKYIO CIIEKTPOCKOINMUIO [JIsl ONpENeSeHUs BETUYUH U
TeMIIepaTypHbIX 3aBUCHMOCTEH MapaMeTpoB HOpslka Ap s, XapaKTepHUCTHUECKUX
otHomenu#t Teopun BKII 2A; /kgTc, OIEHKH OTHOCHTEIBHBIX KOHCTAHT
BHYTPU30HHOTO ¥ MEX30HHOTO B3aMMOJIEUCTBUS U CPABHEHUS CBEPXIIPOBOISIINX
CBOMCTB OKCUITHUKTHIOB B IIMPOKOM MHTEpPBaJIe KPUTUUECKUX TemIiepatyp Tc.

JlanHble MeTOABI OBUTH paHee pa3paboTaHbl Ha Kadeape DU3NKHA HUZKUX
TEMITEpaTyp MoCKOBCKOI0 roCyJIapCTBEHHOTO YHUBEPCUTETA HM.
M.B.JloMmoHOCOBa ¥  3apeKoMeHJoBaid cebs Kak MHPOPMATHBHbIE U
BBICOKOTOYHBIE METOJIBI UCCIEIOBAHUS MapaMETPOB CBEPXIIPOBOJIHUKOB B ClIydae
kynpataeix BTCII u coennaenus MgB,. Yka3zaHHbIe METOIBI UCCIIEI0BAHNUI

peaTi30BaHbI C TOMOIIBI0 KOHTAKTOB Ha MUKpoTpeiuHe (break-junctions). B atux
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DKCIEPUMEHTAX BBICOKOE KAueCTBO IMOBEPXHOCTU KPUOTEHHOI'O CKOJa ITO3BOJISET
II0JIy4aTh XOPOIIO BOCIIPOU3BOJUMBIE PE3yIbTATHI.

B namHOif paboTe WCCIENOBAIHNCHh MMOJUKPUCTAUIMYECKHE OOpasIIbl
OKCHUIIHMKTHUAOB, BeIpalieHHble B MHcTUTYTe (hu3MKH BhICOKMX naBieHuit PAH, B
naboparopusx Lropuxa u [pesnena.

HuccepranoHHasi paboTa COCTOUT U3 BBEIEHUS, YeThIPEX IJIaB, BHIBOJIOB |
cimcka auTteparypsl. O0beM nuccepranuu: 161 crpanuia, BKItodas 57 pUCYHKOB,
6 Tabnull, OrJIaBIeHUE U CIIUCOK JIUTepaTyphl U3 208 HauMEeHOBaHUA.

IlepBass rmaBa aMccepTalMy TOCBSIIEHa 0030pYy SKCIEPUMEHTAIBHBIX U
TEOPETUIECKUX pPadOT IO OKCUIMHHUKTHUAAM. ABTOpP KPUTHYECKH U JETalbHO
aHaTM3UPyeT OOJBIIOE YUCIO My OIUKalUi, JEMOHCTPUPYS BBICOKYIO 3Py AULIUIO B
JAHHOM BOTIPOCE.

Bo BTOpo#i  rijaBe OMMCaHBl HCIOJIB30BaHHBIE METONUKU H3MEPEHUM
JIOKaJIBHBIX XapaKTEPUCTUK CBEPXIIPOBOIAIIMX INejledl B oObeMe Marepuana u
TeXHHKA CO3JaHUSI MHKPOKOHTAKTOB METOIOM KPHOIeHHOro ckoia. IIpuBopsarcs
XapaKTEPUCTUKU UCCIIEJOBAaHHBIX 00pa3IIoB.

TpeTsss TNaBa MOCBSILIEHA ONMCAHUIO IONyYEHHBIX PE3yIbTaTOB Ha IIATH
Pa3IMYHBIX COEMUHEHUSIX OKCHUITHUKTHUIOB, OTHOcsImuxcs K rpymme 1111, c
Pa3IUYHON CTETIEHBIO JONUPOBAHUSA U JE(PEKTHOCTA KPUCTAIUIMYECKON PELIETKH.

B ueTBepTO¥ TiaBe TOMYyYEHHbIE O3KCIEPUMEHTAIBHELIE PE3YNIbTaThl
aHAJM3UPYIOTCS HA OCHOBE CYIIECTBYIOIIUX TEOPETUUECKUX MOJIENEHN HKEJE3UCTRIX
OKCHUITHUKTHU/IOB.

OtMeTnM HamboJjee BaXKHbIE Pe3yIbTaThl, IIOJIYYEHHBIE B XOJ€ BBITOTHEHUS
JICCepTaLiu.

B cBEPXIIPOBOASAIINX OKCHITHUKTUIAX BIIEPBBIe OOHApY:KeH d(QOEKT BHYTPEHHUX
MHOTOKPATHBIX AHJPEeBCKAX OTPaXCHHMH, YKa3pIBAaIOIIMH Ha KBa3UIBYMEDHBIN
XapakTep CBEPXIPOBOAUMOCTH M aHIPEEBCKMH XapaKTep TpaHCIopTa BAOJIb C-

HaIpaBJICHUS.
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YcraHoBieHo, 49ro cBepxmpoBopumocts B LaO;_F.FeAs, GdO,, F, FeAs,
GdO,_sFeAs, Sm;_,Th,OFeAs u CeO,_F,FeAs umeer IBYXILEIEBON XapakTep; ¢
IIOMOIIBIO aHIPEEBCKOW U BHYTPEHHEN aHAPEEBCKON CIEKTPOCKOIIHNHU ONIPEesIeHE
BEJIMYUHBI ABYX CBEPXIIPOBOJAIIMX IIEIeH U X XapaKTePUCTUIECKUX OTHOIIECHUN
2A/kgT,, obHapyxeHa aHM30TpoIms Oonbwiol memu A; mopsaxa 20-30% wu
OTCYTCTBHE HyJiel y Ag(0).
Ormpeznenensl TeMIepaTypHble 3aBHCUMOCTH CBEPXIPOBOAALIMX MIeded Ap U Ag
JJISL UCCIICIOBAHHBIX OKCUITHUKTHIOB. Y CTAHOBIIEHO, YTO 00€ IIeI 00palaroTcs B
Hy1b Tpu emuHod Tc; TemmepaTypHas 3aBHCHUMOCTH Oombimo#t rmiemu Ap(T)
YIOBJIETBOPUTENBHO omMchiBaeTcsa onnowmenesoi bKIII-monensio, B To BpeMs Kak
nosegenue Manon menu Ag(T) He coorBercTByeT cranmapthoit BKIII-dyHKiwm
BCIIEJICTBME  MEX30HHOIO  B3auMozedctBus (oddexra Ommsoctd B k-
IpOCTpaHCTBe); 3aBUCUMOCTH A s(T) 0JJHO3HAYHO OTBEYAIOT ABYX30HHON MOIEIH
C.A.Mockanenko u X.Cyrna.
OOGHapyXeH CKEHIMHI o0eux Ielell W KPUTHYECKOM Temmeparyphl Tc s
OKCUITHUKTHUJIOB Pa3JIMYHOIO cocTaBa. XapakTepuctudeckoe otHomenne 2A; /kpTc
=~ 5.2, nmpeBocxomsiee BKIII-npenen cnabo#t ¢BsI3W, U OTHOCHUTENIBHBIE KOHCTAHTEI
cB3U Apidss A sl f JAsL | = 1 : 0.65 : 0.27 : 0.03 ocraroTcsa NIpUMEPHO
IIOCTOSIHHBIM IS BCEX HCCIEeNOBaHHbIX MaTepranoB B uHTepBaie 21 K < Tc < 50
I
OueHeHbI «COOCTBEHHBIE)» XapaKTePUCTUUICCKUE OTHOIIICHUS JUTS KaKIOTO U3
kounencaroB 2A; /kpT o~ 4.5, 2Ag/kg T = 4 (tme TcS — cobeTrennbIE
KPUTUYECKHE TEMIIEPATyPbl KOHAEHCATOB B TUIIOTETUYECKOM ciiydae Vig = 0),
OTBEYAIOIIUE CIYYar0 CUIFHOTO 3JIEKTPOH-0030HHOT'0 B3aUMO/IEHCTBHSI.
Y CTaHOBIIEHO, UTO CBEPXIIPOBOASLIME cBoCTBA cemelicTBa 1111 onmpenenser, B
OCHOBHOM, BHYTPU30HHOE B3aUMOJENCTBUE Vii>> Vi .
OKCIIepUMEHTAIBHO MOATBEPKIEHO, UTO crieliceps! cTpyKTypsl Ln-O urpator pons
3apsSOBBIX pE3epByapoB, a BapHalUs UX cocTaBa (M3MEHEHHE YpPOBHS
JOIMPOBAaHMWS WM 3aMeHa oOpasyromero jgaHTaHowna Ln) MeHSeT TOJIbKO

IUIOTHOCTH COCTOSHHM Ha YPOBHE cDepMI/I B Ka)XIOU U3 30H, HE BIJIMAA Ha
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MEXK30HHYIO CUILY CBA3M Vg U MEXaHU3M CBEPXIIPOBOIUMOCTH OKCHITHHUKTHIOB B
LIUPOKOM auanaszone Tc.

bonpmioli  3acmyrod aBTOpa  SIBISIETCS  HCIIOJB30BaHHE  PE3YIHTATOB

IBYX30HHOH Mojenu, chopmyiaupoBanHoit B 1959 r. Mockanenko u Cyiom, mis

ONMCAHMUs TEMIIEPATypHOM 3aBUCUMOCTH IeJed B KeJe30COoAeprKallux

CBCPXIIPOBOJHHKAX.

[IpakTHdeckass LEHHOCTh IIONYYEHHBIX B JHUCCEPTAllMOHHOW padoTe
pe3yNbTaTOB 3aKIOYaeTcs B TOM, YTO IIOTEHI[MAIHHO BBICOKME 3HAYCHUS
KPUTHYECKNX TMOJel U KPUTUYECKHX TOKOB OTKPBIBAIOT MIEPCTIEKTHBEI
UCTIONB30BaHUS  JKEJNIE30COoAepPKAIIUX  OKCHUIIHUKTHUAOB B IPOU3BOJCTBE
COJICHOWUJIOB Hapsany ¢ Kynparamu. OIHOBpeMEHHO »3Ta paboTra  BHOCUT
CYIIECTBEHHBI  BKJIaL B TIOHMMaHhe (GU3UKH  BBICOKOTEMIIEpaTypHOU
CBEPXITPOBOIMMOCTH.

B kadecTBe 3aMeyaHUNl MOXHO OTMETHUTH ClIeyIOIIee:

1. Bce pesynbTaThl IONYy4YeHBI Ha ITONUKPUCTAIUIMYECKUX O0Opaslax, 3TO
CHIDKAET I[EHHOCTh pabOThI, TaK KaK MEXK3epEeHHbIe IPaHHIBl U MPUMECH MOTYT
BJIVSITh Ha U3MepsieMble BETUIUHBI.

2. CnemoBamo Obl Ooiyiee MOAPOOHO OOCYIWTH, KaKUM OOpa3oM yHaercs
IOy YUTh BHYTPHU3EPEHHBIE KOHTAKTHI BEICOKOTO KauecTBa Ha
MOJUKPUCTAIITNYECKUX o0pa3lax.

Vka3zaHHbIe 3aMevaHns He BIMSIOT Ha BBICOKYIO OLIGHKY paboThl. Pabora
BLINIOJIHEHA B HAy4YHOM KOJUIEKTHBE, WMEIOIIeM IIHPOKYIO H3BECTHOCTh. llo
HOBM3HE, aKTyaJIbHOCTH TEMBI, 00BEMYy U JOCTOBEPHOCTHU OKCIEPUMEHTAILHBIX
pe3ypTaToB, TIyOMHE BBIBOJOB M IPAKTUYECKOW 3HAUMMOCTH JUCCEPTALlMs
KysemuueBori  T.E.  "AHapeeBckas  CIEKTPOCKOIMS  CBEPXIPOBOIALIMX
OKCUITHUKTHAOB  JKEJIe3a» B TIIOJIHOH Mepe OTBeYaeT TpeOOBaHUSM,
IPeNbsIBISEMBIM K KaHIUAATCKUM JauccepranusM, ycTaHoBneHHbIM BAK. Omna
IpencTaBasieT co00i HaydHO-HCCIEeNOBAaTeNbCKYI0 paboTy, KOTOPYHO MOXKHO

KBaHI/I(bHHHpOBaTB KaKk HOBO€ Hay4YHO€ JOCTHUXXCHHC B o0JIacTH MCCIEIOBaHUS
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HOBBIX CBEPXIPOBOMSINMX  MaTepuaynoB. ABTopedepar U OMyOIMKOBaHHBIE
PaboTel COOTBETCTBYIOT COMNEPIKAHMIO JUCCEPTALHH.

Asrop, KysemumueBa T.E., 3aciyxuBaeT TpHCYXIEHUS Y4YEHOH CTEHEHU
KaHu1aTa GU3NKO-MaTeMaTHYeCKUX Hayk 1o crermansaoct 01.04.07 — dusnka
KOHJIEHCUPOBAHHOI'O COCTOSHUSI.

OcHoBHble pe3ynbTaThl auccepranuu Kyssmuuesoil T.E. ony6nukosassl B 9
CTaThsIX ¥ JIMYHO JOJOKEHBI HAa 6 OTEUECTBEHHBIX U 3apyOeKHBIX KOH(PEPEHIIUIX.

PesyneraTel pabOTEl MOIYT OBITH HCIIONB30BaHBI B  OpraHHM3aIUsX,
U3yYarolliX HOBLIE CBEPXIPOBOAAIINE COEOWHEHHUs, METOIbl WX CHHTE3a W
HCCIIEJIOBAaHMUs MX CTPYKTYPBI, COCTaBa M (DYHKIIMOHAIBHBIX CBOMCTB, BKJIIOYAs
MockoBckuii rocynapcTBeHHbBIN yHuBepcuTeT uM. M.B. Jlomonocosa, CaHKT-
IlerepOyprckuif rocynapcTBEHHBIN YHUBEpCUTET, WHCTHTYT (GH3UKHA BBICOKHX
nasnenii PAH, Muctutyt obmeit ¢usuxku wm. A.M.IIpoxoposa PAH, PHI]
KypuaroBckuii  uHCTUTYT, HanWoHanbHBIA  HCCIENOBATENBCKUM  SACPHBIN
yHuBepcuteT MU®HW, MHCTUTYT MeTallypruu U MaTephalioBedeHUs uM. A.A.
baitkoBa PAH, HayuHo-uccnenoBaTelbCKUii  MHCTUTYT  HEOPraHUYECKUX
MatepuaiioB UM. A.A. bousapa.
Benymmii Hay4qHBINA COTPYAHUK ‘_ e L
TOKTOp (PU3UKO-MaTeMaTHUeCKuX HayK, Impodeccop { (I".H. Muxaiinosa)
119991, Mockaga, yi1. BaBunosa, 38. @enepanpHoe rocyJapCTBEHHOE OI0/DKETHOE
yupexaenue Hayku MactutyT obmiedt duszuku um. A.M.ITpoxoposa Poccuiickoit
akazeMuu Hayk, Otnen konebanui, JlabopaToprs pe30HAHCHEIX SIBICHHH.

e-mail; galina@kapella.epi.ru; Ten. 8 499 5038222.

ITonmuce I'.H.MuxaiiaoBou y10CTOBEPSIO
VYuensrit cexpetaps MOD® PAH

JOKTOp (hM3UKO-MaTeMaTHUECKUX HayK (C.H.Annpees)
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MuxaiinoBoii I'annnsl HukonaeBupr — JOKTOpa GU3UKO-MATEeMaTHUECKUX HAYK, npogeccopa,
BCAYIIEro Hay4YHOro coTpynuuka MucTuTyTa 00IIel GusuKu um. A M.IIpoxoposa PAH
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