
20 Kon. 

Peaaxrop E. K. Axcenosa , MaKeT P. Il , <%>OMHHOH • 

Ilonnacano B neqSTb 28.07.87. 
" clJÓPM8T 60x90/16. Oq,ceTHaR nesars. Yq.-H3AJIHCTOB 1,35. 

THp8Jk 275. 3aKl\3 39428. 
H3.JtaTenhCKHHOl'Aen 06'LeA"HeHHOro HHCTHTYTa, anepasrx accnenoaaaaã. 

.rly6Ha MOCKOBCKOH 06n8CTH~ 

I CP6~ 

3.~Hmep, ".C.XyxapeBa 

TOKOCT"Myn"POBAHHAH 
"HTEP~EPEHU"H 

Odb8AMH8HHblM 
MHCTMTYT 
IA8 PHbl X 

MCCI8ADB8HMI 

AYfiH8 

P8-87-526 

KBAHTOBAH 

B KOMn03"THOM CBEPXnpOBO,aHY1KE NbTi-Cu 

HanpasneHO s ~3T~
 

H Ha MemAYHapOAHY~ KOH$epeH4H~ no $H3HKe
 
HH3KHX TeMnepaTYP, bYAaneruT, 1987 r.
 

1987
 



I. BBE,UEH.IDJ 

3a noc~e~ee ~eCHTKHeTHe Bce 60~DWee BHHMaHHe 8RCnepHMeH

TaTOpOB H TeOpeT14ROB npH~eKaeT HsyqeHHe WaSOBOrO nepexo~ TH

na KOC'repJmTua-Tay~eca-BepeaHHcKoro (K_T_E)/I,2/, CBHsaHHoro ,
",1 

o ynopnAo~eHHeM fOnO~OrH~eCKHX ~e~eKTOB H YCTaHOB~eHHeM Tono

~OnAeCKOrO ~a~DHero I1opH,1Uta (TlID) B ,nByMepJmX CHCTeMaX. HH-. 

se KpHTH~eCKol TeMUepaTYPH TaKoro nepexo~a Tco TOnO~OrKqeCKHe 

~eWe~TH (BHXpH)' MOrrT cymecTBOBaTll TO~DKO nap8MH (CBHsaHHHe 

BHXpH ~pOTHBonO~OSHoro ~~aKa - TOnO~OrKqeCKHe ·~O~), a npH
i II 
I 

.T > T~o o pOCTOM TeMIlepa'rYpu 3TH 'napu 6SCTpO J1HCCOnupymT". 

nOHB~eHHe nepBHX CB060~x BHXpelnpH T;=Tco paspymaeT T~ 

14 CYll'eCTBeHHO MeHHeT M8KPOCKOnH'ilecKHe"CBolcTBa oõpaaua. He~B

HO aHa~or~HHe ~aSOBHe nepexo~ 6UJIH Ha6JIDJleHH TaDe B Tpex

MepHHX CHCTeMax/3,4/. Ha DpHMepe ROMlIOSHTHOro OBepXnpOBO,IUmRa 

NbT1-Cu YCTaHOB~eHO, 'ITO a~eKTpIAeCKHe H MarHHTHH8 caoâ-

CTBa MSCCHBHHX 06paSUOB (TOAmHHa 06pasua Ha HeCKOnbRO nop~~· 

KOB 60~D1De ,1tJIHHH RorepeHTHOCTH B Me,D;H H rJJ.Y6HHH npOHHRHOBeHHJl' 

B CBepxnpOBo~e)npH ~OCTaTO~HO HHSKHX TeMlIepaTypax onpe~e

mmTCH .nBYMepHHMH TOnO~OI'lflleCKHMH Bos6y)tJ4eHHJiMH, ROJIJleKTHBHOe 

noseneaae ROTOpYX saBHCHT Of aMIlJIH'l'y;nH npH~O&eHllOrO MBrHHTHO

ro DO~ H~ HSMepHTe~DHoro TORa, H Ra~eCTBeHHO HSMeHRDTCH npH 

TeMDepaTypaX TOnO~Oraqec~x ~sOBHX nepexO~OB (T~n). 

IIpmiIU1I1Ha~HaH cxeMe WasOBol ,ltI!arpaMMH TaRol CHCTeMH npH

sezeaaaa 'pHC. I O'l'HOCHTeJIDHO MScmTa6Ho-mmapId8HTHHX BeJmtmH 

z / z; H Ro / R , r~e I~ - .RpHTHlIeCRHA TOR CHCTeMri cean 
yqeTa Ten~oBHX WJlYI<'tYBItHit; Ro - nonepexaoe conporaaaesae 06

paaua npa r...o, a R. n = R (.> (T ~ T c.~ ) ; Te~ '; feMIlepa

'i'ypa cBepxnpoBownuero Depexo~a NbT1 'HHTel, ROTopue odP8sym'l' 

" 

ct t ObltCBhlJt-ÜHhiíl ilHCTIn'yt 

I I.~~BWX ~CC~eROBIU" I 
' Sl15n~1~"'EHJ, __ ..~....;.,v J c:!1. _ 
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PRC. I. IIPRliURInI8JIbHaR: cxeaa qla30BOlt ,IUiarpaMMIl. 

peryJIR:pHYlJ 2JJ; - TpeyrOJlbHYlJ peW8TRY. Cpe,IlHIDI 3H8prWI B38HM0

~e~CTBHH CBepxnpOBO~X 3J1eMeHTOB ~ flBJlHeTCH WYHlumen TeM

nepaTy.pH H xapaxrepaayevca HpHTHtIeCIDfM TOROM I ' T. e. Fp"'".! oc 

(~R: A- C). IIoBe~eHHe conpOTHBJleHHH (C - n- E) cor~oyeToH 

c TeopHe~ XaJlbnepHHa-He~COHa/51 H onp8~e~eTCH ~~tTYSURHMH 
CBepxnpOBo~e~ wa3H OT~eJ1bHHX 8J1eMeHTOB (C - JJ; - F) R ODo6o~

HHMH IDIXpm.m CU - E). TeMIJepaTYPH Tw H Tg Xap8ltTepRsyroT OOOT

BeTCTBeHHO oópa30BaHHe ~epBHX CTaÓHJlbHHX TOnOJlOr~eORRX BHX

pe~_R ~noJle~ npH yBeJ1H~eHHH ÓJ1REHerO nop~Ra o nOHRMeHH8M 

TeMnepaTYPH. TnIT 3n - CHCTeMH npH T = Tco o~eHb nOXOM Ha rre

pexp~ K-T-B B 2A - CHCTeMBX c, Toft pa3HHueR~ tITO xapsRTepnua 

YHHBepCaJlbHH~ CKatIOR RpHTHtIeCROrO nap8MeTpa ? HBnn8TO~ ~~-

UReA 3~eRTHBHO~ pa3MepHOCTH oópa3ua H TeM caMUM BenH'llRHH 

npaaosenaoro ~ORa I 1I c.. 14/ . OTI<J10HeHHe KpHTKtIeCl\Oro TORa 

CHCTeMH 15 (B - E) OT I c npa T ~ T..:: T.o oÓYCJlOBJIeHO PanHOc o 
BeCHOa KOHUeHTpaUHea TOnOJlOrHtIeCKKX ~OJ1e~,KOTopue nOnHOCTDD' 

peKOMÓHHHPYIDT npH .r IIOMRMO TenJlOBHX ~TYanHlt TOnOJlO= Tc• 
rRtIeCKHe ~eweKTH ~p3óy~a~TcH H3MepKTeJlbHHM TOROM, B~e 

ROToporo Ha CYMM8pHoe conpOTHBJleHHe CHCTe~ paCTeT c nOHHE8HH

eM TeMilepaTypH, H8llHHaH OT T = T~, H CTaHOBHTCH onpe~e.~ 

npa T ~ Teo• Eorna ~J1HHa RorepeHT~OCTH 3IV (T) npa nOHHlKeJmH 

2 

TeMllepaTypH ~oc~HraeT 9HaQeHHH, paBHoro paCCTOHHHID Me~ co

ce~HHMH CBepxnpOBOnRmHMH HHTHMH ( T = TCL~ Oópa3eu rrapaXO~T 

B RatIeCTBeHHO HOBoe COCTORHHe, BHaJlOrHQHOe O~HOpO~OMY CBepx

npOBOnHHRY. KpRTHtIeCKH~ TOR I~ xapaRT8pH3Y8T a~eRTHBHYD aHep

rHID CBR:3H B CHcTeMe CBepxnpOBO~ 3J18M8HTOB c YtIeTOM TOnOJlO

rHtIeCKHX ~eweRTOB HJ1H cpe~D KOHUeHTpaqKD CBepxnpOBO~ 

3J18RTpOHOB aa eronrn:uy nJlOl.lla.n;a Ce'tIeHHH rt,5,' T. e. I!, N n.~. C 

~yro~ CTOpOHH, a~8RTHBHHft HpHTH~ecRHft TOR oópa3ua 3BBHCHT 

OT TIO~H~OCTK CBOÓO~HHX BHxpeft. B 3~BHCHMOCT~ OT pa3Mepa oó

pa3ua HKEe T rrepBHe CBoóo~e BHXpH rrOHBJlHIDTCH rrpH TORax co 
I ~ I/'rI (A - E). B YCJIOBH.fIX 

Ke cBepxnpoBo~ aJleMeHTOB 

DTCH 3aKpenJleH~~I B rJIYÓOKHx 
I 

CHJIDHO~ CBR3H B peryJUIpHO~ pene-r

aTH TOnOJIOrRqeCKHe ~eWeRTu OCTa

nOTeHUHaJlbHHX RMax B ueHTpe 3J1e

MeHTapHoa R:tIe2KH H He MorYT ~aBaTb BKJla~a B ~CcHnBqKD 3HBprHH. 

SaMeTHaR: rr9~HJKHOCTb saxpeã HaÓJllD~aeTCR: TOJlbRO npa I ~ 1c, , 

Kor~a 3~eRTHBHUa rrOTeHUH8J1bHH~ óapbep Me~ cocenHHMM Y3J1aMH 

HCQeSaeT/6 ,?I . 
IIpH HaJlOlKeHHH nOCTORHHOrO MBrHHTHOro nOJIR ~OnOJIHHTeJlbHO 

R TOKOBHM H T8rrROBHM TOrrOJlOrHtIeCRHM BOSÓ~eHHR:M H~PY8TCR: 

onpe~eJleHHaR: ROHueHTpaUHR: Bnxpea o~oro sHaKa. B O~OpO~OM 

CBepxnpOBO~Ke 3TH BHXpH oópa30BaJIH óu perYJlHpHYD TpeyroJlbHYD 

peweTRY, napaMeTp ROTOpOa Ollpe~eJlR:eTCH BeJlH~HOa nOJIH H. B pe

ryJlRpHax CBepxnpOBO~ rrOCTpoeHHRX TaR8R: BHXpeBaH pemeTRa 

B3aHMO~e2cTByeT c nePHO~tIeCKKM nOT8HUHaJlOM CHC~eMH,R nO~HJK

HOCTb, CBOÓO~X BHxpe~ Ollpe~aHHeTCH COH3MepHMOCThID HJlH. HeCOH3

MepKMOCTbD âTHX ~yx pemeTOK. ECJlH napaM8TpH pemeTOK cOH3MepH

MU,TO CBoóo~e BHXpH JlOK8JlH30BaHH B rJlYÓORHX rrOTeHUHaJlbHHX 

HMaX, 3~eRTHBHH~ óapbep Me~ ROTOpUMH cymecTBeHHO YMeHbill8eT

CH B HeCOH3MepHM02 cHTya~. CJle~OBaT8RbHO, rrJlaBHHM H3MeHeHH

eM MarHHTHOro nOnH MOERO BH3BaTb perynHPHYD OC~~ TpaH

cnopTHHX CBO~CTB TaRHx oÓpa3~OB. IIo~oóHHe OCnRJlRHUHH Haó~~a

~~ 



nHCb Ha n~eHO~HHX CBepXnpOBO~ nOCTpOeHHHX npR TeMTIepaTypax
 

T :>""'" T /8-II/
 
r -, CO ' 

B ~aHHO~ paÓOTe ÓY~T npe~CTaB~eHH nepBUe peSY~DTaTU 3RC

nepHMeHTa~b~ RCC~e~OBaHR~ TaROrO TRna Ha TpeXMepHO~ CRCTeMe 

- ROMnOSHTHOM CBepXnpOBO~RRe BOnH3R T ( T.e. T< T B OT~ec eo 
OT ynOMHHYTHX BHWe paÓOT), r~e' B npe~ RSMepeHHRX/3,4/ ÓU

nH OÓHapyxeHH CHRbHHe aHOMa~ B pe3HCTKBHOM nOBe~eHKH H MarHKT

HoA BOCnp~BOCTK. Ocoóoe BHHMaHRe y~eXffeTcH R3yqeHHD nO~RZHOci 

TH BHXpeBOD CRCTeMH r-- =~ ( T, I, H), ROTOp~ MOllte~ ~aTb nea

HYD KH~OPM8UHD O MexaHH3Me B3aKMO~eaCTBHH pa3HHX TOnO~OP,KqeCKHX I 

~e~eRTOB ~ npHpo~e pa3nH~HHX ~n. 

HSMepHBillHAcH oópaseu npe~CTaBnRA coOoA ÓPYCOR p8aMepOM 

0.9xO,5xO,2 MM'" BupeaaHmdt aa ROMll03RTHOro MeJIRO,IU!onepOHoro 

caepmpoaonsnero npoaona .lVt Ti.'- (~ TaRBM oopaaoa, 'tITO H8MepRTe~lr 

HHa TOR nponycR8~CH nepneH~RYXffpHO CBepxnpOBO~ HHTaM. 

Oópa3eu nOMe~aRCH BO BHeWHee MarRRTHOB no~e H OpHeHTRpOBSRCa 

TaK.~TOÓH HanpaB~eHHe nOXff COBna~8RO C H8np8BneHReM OBepxnpOBO~

~ HHTe~. llpR TeMIlepaType T = 1,850 K, no,u.neponaeMoft nOCTO.flHHOD 

C TO~OCTbD ~ O,OOI K1npOBO~ROCD R3MepeHHe BO~DT8MllepHUX xapaR-' 

TepHCTRR npu paSnH~Hr SHa~eHHHX BHew~ero nORa H. xoropos B npo· 

[(ecoe HSMepe~ nOAAepEBBa~OCb nOCTOHHHHM c TO~OOTb~ ± 0.01%. 

nO~OÓHOe OnKêaH~e HsrOTo~eHKH oópaSUOB H MeTO~KH H3MepeHKH 

BAX 1{aHu B /4/. 

Ha pRC. 2 npe~c'aBneHH no~eHHHe TaRRM 06pasoM BAX. no 

BepT.KKa~HoD·oCH 'OTHOllteHH nOR8SaHRH BTOpRqHOrO npKóopa, ycpe~

HeHHHe no .IUlYM HanpaBJIelmHM U3MepUTeJIl>HOrO TORa. HY,Mep8llWl Rpm

BHX OnHCaH8 B Taó~e H COXp8RReTCHB nocHe~mHX pKCYHKax 3, 

4 ....H ? CooTBeTcTBYJl~ee noae H BKJII)'IaJIOCb npa '1'eMnep8Type T » Tc~' 

T.K. noseneaae BAX CR~bHO 8aBHCRT' OT nOCRe~OB8TeHbHOCTH H3MeHe
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Ta6Jmqa 

Iü RpHll!lX I 2 3 4 5 6 7 8 9 10 

H,~ o 0,0291 0,0437 0,0585 0,0928 G,II60 0,1458 0,1740 0,1929 0,2315 

~/~o o 0,320 0,481 0,643 1,021 1,276 1•.604 1,914 2,122 2.548 
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HHR nORfl a TeMnepaTYPU. TaRKM 06paaOM)Ra~aH noc~e~aH KpHBaH 

CHRMaJIaCb rrOCJIe ororpeaa 06p83~a BWlIe T S. YRa38HHHe B Ta6~ec 
'33Ha~eHIDi <P /.p rrOJIyq~llll 'no lI>0PMYJIe: 

cp /~ ..:: B S~I\ / 'P ,r~e lli = 2.10-7 rC.CM2 
o o 

g11l::: fi (J'htfi"CÀ)2. •(c("I;; ú) = (22,5±0,5) MKM - nepaon CTPYR
4 

TYPH 06pa3~a. MarHHTHoe rrORe 3a~ B HamHX 3RCrrepHMeHTaX H8 
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KOMlleHCapOBa~OCL R COOTBeTCTBOBa~O npRMepHO ~/~o ~ 4+5. KaK 

BH~O as pacYHKa , ocHOBHHe xapaKTepacTRKH BAX (8~KTHBHH~ KPH

TatIeCKHa TOK, MaKcHM8~LHH~ HaK~oH KpHBOA) c noc~e~OBaTe~LHHM 

YBe~eHHeM no~ MeHRIDTCn HeMOHOTOHHO. KpOMe Toro, MO~HO 3aMe

THTL, tITO B ~aHHOM aHTepBa~e a3MeHeRRR R3MepRTe~LHoro TOKa npaR

Taqe"CKR ae Ha6JIIO~aeTCH. JmHeAHoro yqacTKa ()U/cJI::: ca n: d: 
Oonporaaaeaae oopaaua onpeneaanocs RaK R =V /1 ""'.f"~ , 

rne f'd ~ - xacao CBOÓO~1iX szxpeã, ~ - ax nO~BIDItHOCTL/3-5, y 
a npe~CTaB~eH~ Ha pRC. 3 ~~ pa3HHx 3HaqeHHA nOnfl B BR~e 

~ R. ....... 1 -1 • lliuuio, qTO sce KpHBHe npa ÓO~blI1HX TOKax xopomo 

3KcTpanoJmpyDTCn npHMoA JmHHeA, HaK~OH KOTOpoA CH~hHO H3MeHHeT

ca c MarHHTHllM noaex. Ilepeceneaae npSlMoJmHeAHoro yqacTKa c OCLJO 

.'f .naeT aaaseaae 12 C!'O , 3aBRCRMOCTL xoroporo OT H aocnpoas

Be~eHa Ha pRC. 5. Ha pRC. 3 BH~e~eTCH ~a TRna KpRBHX, KOTo

pHe pa3JmtI~TCR B o6RacTH HH3KHX TOROB. TaK,Ha KpHBHX 2-5 HMe

eT MeCTO o6paTHHa BHrH6, tITO CBH.Il8TMLC'l'ByeT o .nonOJIlmTe~LHOM 
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BKJIa,n,e B oõmes COnp0'l'RBJleHKe npa L ~ o. aTO paanasae B nose

~eHHH conpOTRBJIeHHR npR paSHHX H oc06eHHo xopomo B~O B JlHHe~

HOM npencresaeaaa R.. ( r ) aa pRC. 4 a :H 6. JJ,n.sr scex nozeã BH

~eJlHlDTCR npHMOJIHHeibnle yqac'l'Im J<. ( I ), O,IUIaRo, B rpynne "6" 8TH 

yqacTRH C~BHHYTH B CTOPOHY ÓOJIee BHCORRX conpOTHBJIeHHa:. 3Rc~pa

no~ npRMOJlKHe~HHX yqacTRoB Ha OCb X~aeT aHa~eHHR RpRT~ec
~1C(.(1

Roro TORa I , aaBHCKMOCTb ROToporo OT MBrHKTHOro nOJIH TaKZe , c 

npe~CTaBJleHa Ha pac. 5. KaR CJle~eT as aToro pRCYHKa, SaBRCH-

MOCTR !c)lCth)í ~(lnR.)/~(I-V ; !?oo (H) OT MarIDITHoro nOM Ra

~ecTBeHHO COBn~8IDT R RMeIDT OCUHJlJlRPYIDmH~ xapaRTep. B npOTHBO

~ase R 8TKM BeJlKqHHaM, HO c TeM Ee nepHO~OM, MeHReTcR c MarHKT

HUM nOJIeM conpOTKBJIeHHe 06pasua, COOTBeTCTByromee ~~SM =consf. 

3. AHAJll13 3I{CIIEPMMEHTA.1Il:ffiD( .lWfHHX 

PaCCMOTpHM HamK peaYJIbTaTU Ha OCHOB8HHK ~OpMY~, nOJl~eH

HO~ B paÓOTe/4/ : 

I<. (T1 z) ;: R. C7Q' Cd ' e x P(- Cl o I c / L ) , (I) 

rAe i, ,ROQ' c~, <::(0 B npaanane MOryT sasacees OT H. BeJIH

~a ~ (H) onpe,n.eJlReTCR aRcnepRMeHTaJIbHO (pHC. 3,5) KJCJle

~OBaTeJIbHo) eÚ'1'7 Si = 1 , TaR ~TO C J xapaxrepaayer OTHOCH
J=>.>1<: 

TeJIbHOe B~e R3MepRTeJll>HOrO TORa Ha nO,lJ.BHEHOCTb BRXpea npH 

~8HHOM noae, KaR BH,nHO aa pHC. 3, npa ~OCTaTO~HO 60JIDIIlKX I 
o6mee nOBe,neHHe COnpOTKBJleHHH Ra~ ~~ TORa onp8,naaa8T SXC

nOHeHu;aaJIbHHa ~aRTOp a TeM caMHM xo~eHTpauRID BHXpe~, a He HX 

nO,lJ.BH1ltHOCTb. Tor,na ll0JIY'!88M: 

a (1 1c ::; cf ( eJ1/~ ) / d (I -1). (2) 

P~SJIOEeHKe ypaBHeHHR (I) B PRn Te~Jlopa OROJIO TO~RH neperHóa 

=ct I , I2. '( B npH6JIHEeHKK)A (1)~c.on~1 npa I ~lyv)w o

~. 

,naeT R(1)""'" (ic. - ~~ ), TaR liTO SHa'!eHHR 7:/,:(..7 
nO)IytieHHUe JlHHeaRoit 8RCTpanoJl.HI..UIe11 SaBHCKMOCTR Q (I ) R 

R. = ° (pac , 4), COBna,nBIDT c Ic.. (H)c TO~HOCTDlO no BeJIK

~H li, - ~"I (..-v 15%). lloaToMy B ,n.aJlbHe~eM óy,n.eM csz

1 
TaTb, ~TO I.c. (H) ~ r TiCCIl (H). KaR BK,lJ.HO H3 pRC. 5, Cf , noJIY-

G o 

o J~p.. 

~eHH~:~O cI>opMyJIe (2) HS axCnepHMeHTaJlbHUX aHa~eHK~ J.(I-'j 
R I c (H), ae SaBRCHT OT MarIillTHOrO nOM, a ero aÓCOJIlOTHOe 

SHa~eHHe <:::to = 4,5 +- 0,2 xopomo COBn~aeT c ,fioJJ.YlIeHHbIM pa

aee ( C-4 o = 4,6/4/). 

Ha6JDl)~aeMlle OCUH.1lJIJIUKH Be~H RoIH), I c (H) a np, 

c HaMeHeHHeM MBrHKTHoro nOM (pac, 5) HMelOlf nepaon 11 H = 
= (0,12 ± 0,01) 3, ~TO COOTBeTcTByeT cpe,lJ.HeMY napaMeTpy aJIe

MeHTapHo~ ~eftKR 1'; = (20 ~ 2) MKM. aTO 3Ha~eHHe ÓJIeCTsmte 

cosnaaaer c reOMeTpKlieCXHM napaMeTpOM oopaaua: d C.h~ CI- = 

= (22,5 ± 0,5) MKM (olc#1t1 - MaMeTp .JIt-Ti HHTeA; a - 6JIH

xanrnee paccToHHHe Me~ coce,lJ.HKMR HHTRMH). 

IlOJJ.YlIeHHHe pesYJIbTaTH noxaSHBaIOT, ~TO OCHOBHoe BmLqHHe 

~mrHHTHoro nOJIR H8 peaRcTHBRUe CBOaCTBa Hame~ CRCTeMH CBO~T

CR RlvO,IIy.1I.fIUHH RpRTR~eCRoro TORa I c. ÜiJl:H cpemreã aaeprza 

eBRaK [;;r) aHaJIOrH~HO ,IJ,BYMepHIiM nocTPoeIUImiIO/ R cpe,lJ.HeA . 

nO,lJ.BHEHOCTH BKXpeA. 

1l0Be~eHHe conpOTHBJIeHHH RaR ~RUHR MarHHTHoro nOM ~JlH 

pasasx SHa'lleHH~ HOpMílpY][)l~ero napaaeepa l/ 1c. (H) npencraaae

BO Ha pRC. 6 R ,n.eMOHcTpapyeT BSaKMo,n.e~CTBRe TOROBHX Bos6YE,1J.e

1m~ c pemeTRoA (JlJIIORCOR,n.OB, xoropoe acxeaaer npa 1.~ I c: (H) 

(CM. RpRBym I). C .IWyro~ CTOpOIDI, RaR BR,IUi0 aa pac , 5) c poc.
 

1
TOM RpHT~eeRoro TORa YBeJlK'liliBaeTCR TaK1lte Rq:;> ,R, ozeno


BaTeJIbHO,nO~~OCTb ~pe~ B ynop~o~eHHHX pemeTRax (~~ =
 

0,1,2 ••• ) SHa~TeJIbHO ÓOJI~e. lliRaJIa X Ha pHC. 6 RaJlH6pOB8Ha
 
'\. 

TaRHM 06pasoM, liTOAqp(Ho) = O, r~e H cooTBeTcTByeT nepBoMY. o . 

8 9 
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...
 

M8KCHMYMY J:. c (H) pRC. 5 (sce R3MepeHRH 6uJIH nposeneas B npa


CYTCTllHH MarHHTHoro nOAR 3e~, TOqHOe 3HalJeHRe ROTOporo He
 

R3MepmIOCn).
 

TaR RaR Cl" ue 38BRCRT OT H (ex. pRC. 5), 8 

, 
Te.(ti) _2. I f. (T, ,1-1) /4/
 
~C .:;:. ~.2..' (O r (H) I

Tc.o ri) , . ..I C(Tco , H) , TO OCUH.1IJJ..f1URH B c. ,I 
no~ upHBeCTR R COOTBeTCTBYIDmMM H3MeHeHRRM RpRTRqeCKHX TeMTIe- I 

P8T.YP Tc(H) :LI TCO(H), QTO cor~acyeTcH c R3BeCTHHMH pe3Y~nT8Ta PRC. 7. 3amCHMOCTL Cd OT 1/1 c (a). HyM8p~R KpHBHX B racnane , 
3amCHMOCTb t~Cõ{ OT ~ (Ij1c.-I) (á).MH H8 n~eHOqHHX nocTpoeHHRX/ 10/ • OTHOCHTe~nHoe R3MeHeHHe BM

llJIHTY.nH OCI.UIJL1UIl.(H~ Ic.. (H) cOCTaBMeT ~Ic ~ 50%, qTO T8R1Ke 

CpaBHHMO c pe3Y~nTaTaMH, nO~eHHHMH Ha nB~PHHX cHcTeMax/ 8, 9/ . ,If,JIff pasasx creneaeã lÍlPycTpaUllH :f = 4CP • Ilpa aTOM 

J~~~A:
 
so "~,, /~ " 

10 - ' 10 - _-'-----~ 1i h • -- .. 

o~ ; ACP/qJo 

<tJQ 

oáHap~amTCH ~e oco6eHHOCTH. Bo-nepBHX, S8 He6o~bWHM HCRJIID-. 

lJelmeM (RPH,BHe 2 - 5 na HH3RHX TORax) sce SHalJeHHH c.J ( :r /.:r ' c 
H) xopomo c~e~T O.nHO~ YHHBepca~bHott RplIBOtt, ROTOp8H yK8sHBa

eT aa H8J1HtDie nopora npH I = I:c. (H),,nJIH aroro MexaHHSM8 

8RTHBaUHH BHXpea. lliTpHXo~aHH8H 06~CTb cooTBeTcTByeT pas6pocy 

OT,ne~bHHX RpHBHX. Bo-BTOpHX, ,n~ HeRoTopax no~ea (RpHBHe 2 - 5) 

aTOT MexaHHSM npH HHSKHX TORaX)BR,nRMO,WYHTHpyeTcH ~yrHM Mex8

BR3MOM, ROTOpuA OTHOCHTe~~HO cia60 3aBKCHT OT BeHKqHHH TORa. 

TaR R8R npH 1 <. Ie. H8IlIH HSMepeHHH 6JIH3RR R npe.rte~ 'tIYBCTBK

8RCnepHM8HTa.Te~bHOCTH	 He~b3a c,neRaT~ onpe,ne~eHHoro 3aR~lJeHHHPRC. 6. SaBRcRMocTb conpOTRB~eHKR OT Â tJ;/~o nM pasusx saase
o noaeneaaa aroro MexaHHSM8 npa 1 -> o .,lI.Jm onpeneaeaaaHHR r II . c 
lf!yHRUI!OHa~bHoit SaBHCHMOCTH Cd (.:I /1.(..) xa pHC. 76 OH8 npenr.	 I I 1,- <, I; 2. [1I.e- = 1,5 ; 
CTaB~eHa B BH.Ite e,'l. Cq( '"'" L.1-1 (f-1). BM.nHO, lITO OCHoBHott Me3.	 1 I I,- = 2,0; 4. I ILt.. = 3,0; 5. LI I c. 4,0. Co 

xaJm3M' ,nBH!t&HHJi BHXpe~ npa J >:Ic cRe.nyeT saBHCRMOCTH' 

~SBHmeH3~01KeHHOrO c~enyeT, qTO ypaBHeHHe (I) xopomo OllH
cc;{~(~_II)h-CHBaeT 8RcnepRMeHT8JI.bHyl) saBHCRMOCTb f2. ( 1:) T8RJKe B npRcYTcTBIDI	 rne n 3 (3)C. J 0,65+0.82, T.e.Q~ _', 

'tMarHlITHOro no~. IToaTOMY MH ,na~ee Rcno~bsyeM (I) ~ YTOqH8HRR
 

S8BHCRMOCTH nO,nBHEROCTR BHXpe« OT TORa R MarHRTHOrO no~. no~y (: npHlJeM Roa~~eHTH npOnOpqHOHa~bHocTH ,nJIH MHOrHX H cOBna,nBDT.
 

~eHHHe'Ha OCHOB8 aRcrrepRMeHT8~bHHX naHHHX c rrOMOmAD ypaBHeHKff I,r aTO COOTHomeHHe BMeeT HeRoTopym aHaROrHD c YHHBepCa~bHHM nOB6
. ~ 

(I) SH8lJeHIDI CJ. B m,ne lÍlYHIUUm 1 I Ir;.. npencraaaeau aa pRC.7a	 ,IJ;e~eM conpOTHBHeHHH B MarHHTHOM no~e, r,ne aHeprHH aRTHB~ 

I 
I

10	 .: JI 



..., 
u <.

I 
r'<, 

- ....."';'---'-- -L 

,r- _ ._ .- .---6--o 

f~::~c: __;:=-F
PHC. 

2 3 4 5 

III. 

8. SamrCHMOCT:b Cd OT I /1(2. npa paSHI:lX TeM1IepaTY
pax H3MepemUl: (x)-T = 1,5 K; (0)- 1.85 K; 
(+)- 3.0+4,5 K; (A)- 2,5 K; (e)':' 2,0 K; - Co! 
cor~aCHo ypanaeHHID (4). 

(4) 

.ItBPflltynuIXCH mnepeA nponopUKOHa~FJHa H2/3 / 121. YpaBHeoe (3) 

Ra~eCrBeHijo OT~aeTca OT no~eHHqro ~~ rrOABHEHOCTK OT~e~b-

H!iX moepeA 161: " 
, 'L 1 la.. 

C J :;; [ /f - ( ~I I.. ) _ 

H nO~TBep~eHHoro Ha HameM odpas~e rrpa do~ee BHCOKKX TeMnepa

TYjlax (CM. ~HC. 8. T ;>2,0 K H/ 4/ ). SaBHcRMocTH Cat (].I::te ) 

~ pasHHX TeMTIepaTYP BocnpoHsBe~eHH Ha pRC. 8. MeX8HHSM. OITH

CHBaeMHft ypaBHeHHeM (3). nO-B~o~,Henocp~~cTBeHHoCBHsaH 

C 8HOMa~e~ B nO~BKEHOCTH BHXpel B6~SR T~n npH T = T 
c 

' ~OCTH

ramme1t csoero MaRCHMyMa npa T~2 R, R YI<8SHB8eT na CH~:bHOe B38

HMO~eaCTBHe TOnO~OrH~eCRHX B036~eHHA. Ro~eRTHBHoe ~HMeHHe 

ROTOpUX B aTO~ Od~8CTH 

HOM npHd~MeHHX. 

TeMllep8TYP He~b3R paCCMorpeT1 B O~HO~

4. WBOllli 

npe~CTa~eHHHe aRCnepHMeHTa~:bHHe ~aHHHe. OllHCHBaDmHe BRHH~ (' 

lUIe c~aCoro MarHHTHOro no~ Ha cBoAcTBa nepHO~eGROI~ , 

TYPH, BdXK9H nepexo~a Tc,no~TBep~8DT BHBO~ npe~ 

CTpYK

pa60T 
I 
(' 

I 

o TOM. ~TO TOnO~OP,KqeCKHe ~30BHe nepexo~. a~a~or~He nepe

XO~ K-T-E. TaRlIte HadRD~aDTCH B MaCC~BHHX odpa3~ax/3.4/ • 
06HapYJIeHHHe OCUHJIJIJUUm R. (H). Poo( H). Ic. (H) H TO~Hoe 

cosnaaeaae nepaona OCIUlJI.1IJiUKl C napaMeTpOM peWeTRB N{;-T;, ID1

Te~ npe~eTaB~T codol npHMoe ~ORaSaTeA:bCTBO TOrO. ~TO aTO 

. ~eRTH RBaHTOBoA HHTep~epe~. B OT~~e OT pa60T C n~eHO~

HHMH nOOTpOeHKHMH. r~e TaRHe a~eRTH H9yqaRHCh B6nHSH T (T.e.co 
nepexona K-T-B). H811IH HSMepeHKR: npoaeaens OROJIO TOnOJIOrWleOIWro 

nepexo~8 Te' CBR3aHHOrO c peRoM6HH~eft TOnOAOrH~eCKHX ~no

Ael K c HSMeHeHHeM Ro~eRTHBHHX CBoAcTB H~pôBaHHHX TOROM 

BHXpeft. rrO~eHHaH YHHBepCa~hHaH SaBKCKMOCTh nO~OCTH BRX

pel OT I H H (3) YRasHBaeT aa oazsaoe BSa.HMO~eftcTBlIe TOROBHX 

B036~eHHA K KBAReTc~,BH~O,BalltHOA xapBRTepKCTHROI RpHTKqeC

Roro nOBe~eHRH, CHCTeMH B aToA 06ABCTK TeunepaTYP. B ~aHHHX 

aRcnepRMeHT8X:bHHX YC~OBRRX B~e MSrnRTHOrO nOAR Ha a~eRTpK

~eCRoe conpoTHBAeHHe CHCTeMH CBO~TCH R MO~~ Be~HH 

Roa K anepraa CBR9J11 ~ (H) ......... r;(H). ~TO ~0~!tH0 npOHBHTh

OH TaREe B COOTBeTCTB~eA OCUK~ RpHTK~eCRRX TeMnepaTYp. 

06~ee nOBe~eHBe conpOTHB~eHKH CAe~eT SaBHCHMOCTH (I) K HBnH
. '~ ~ 

eTCJl ~Cm'l'adHO-mmapHa.HTHHM OTHOCRTaJIDHO f ~ q> ~ I (H)) 
o 

T. e. BeJIlmma. {2 (fi :I1Ie.Cj))IR~O) npe.n;cTaBAReT codol ymlBep

caHbHyD ~HKURID.8THX napaMeTpOB. ~ ~aHbHeAmHx odod~eHHI 

no~eHHHX pesYADTBTOB H YTO~~eHáH MHRpOCRo~eCKO! DpHpO~ 

3THX a~~RTOB npe~OAaraeTCg npO~O~T:b TaRoro TJllnB KaMepeHHH 

B mapõKoft OdR8CTH TeMnepaTyp K MBrHKTHHX nó~eA. 
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$~wep 3., XyxapeBa ~.C. P8;-87-526 
lOKocT~Myn~poBaHHaR ~BaHTOBaR ~HTep$epeH~~R B KOMn03~THOM 

CBepxnpOBOAH~Ke NbTí-Cu 

flpoaerieao ~3MepeH~e aon er aanepaux xap axrep ac ru« B np~CYTCTB~11 cnaõoro 
MarHI1THOrO nona IAO - 0,2 3/ npa TeMnepaType 1,85 K Ha oõp aaue , Bblpe3aHHoM 
113 MenKOAI1CnepCHoro KOMn03l1THOrO npoBoAa NbTí-Cu TaKI1M o6pa30M, 4TO 113Me
pI1TenbH~~ TOK B 05pa3~e npoTeKan nepneHAI1KynRpHo cBepXnpOBGAfl~I1M HI1TflM. 
YCTBHOBneHo, 4TO 3aBl1Cl1MOCTb Kpl1T~4eCKoro TOKa o6pa3~a 11 ero COnpOTI1BneHI1R 
OT MarHI1THOrO nonfl, HanpaBneHHoro BAonb cBepxnpoBoAfl~~X H~Te~, HMeeT oc~~n
nl1pY~~I1~ xapaKTep. nepl10A OC~l1nnR~I1~ c xopowe~ T04HOCTb~ onpeAenReTcR reo
MeTpH4ecK~M~ llapaMeTpaM~ CTPYKTYPbl oõp aau a . nOAPo6Hb:~ aHamf3 nOAB~)I(HOCT~ 

TOKOBblX B036Y)l(AeH~~ cB~AeTenbcTByeT o c~nbHoM B3a~MOAef1çTB~~ ronono ra uec xax 
B~Xpef1 B Kpl1l~4eCKo~ 06naCTl1 $a30BOro nepexoA3, cBfl3aHHoro c ~c4e3H08eH~eM 

paauoae caoü KOH~eHTpa~l1~ TononOr~4eCKl-1X A~nOnef1 np~ nOHI1)l(eH~~ TeMnepaTYPbl. 
3Kcnep~MeHTanbHble pe ayn s r aru nOKa3b1BaIOT nÓ!lHY~ MacwTatsHY~ ~HDap~aHTHocTb 
06HapY)l(e~HblX Hen~He~Hblx 3$,eKTOB ~ KBaHTOBOf1 KHTep$epeH~~~. 

Pa6oT'a aunonae ae B Jlaõop a ropua 8bICOK~X 3Hepr~~ D~lHt. 

Itpenpaar 061>eAHHeHHoro HHcnO'yra anepasrx accnenoaaaaã. L\y6H3 1987 

nepeBOA n.H.6apa6aw 

Fischer E., Khukhareva I.S. p8-87-526
Current - Mediated Quantum Interference in the 
Multifilamentary Superconductor Nbli-Cu 

lhe l-V - curves for the transversal zer~-bias resistance of a Nblí-Cu. 
multifilamentary superconductor have been measured at 1.85 K in the pre
sence of a weak dc-magnetic field (~ 0.2 De) aI igned· a~ong the Nbli - fila
ments perpendicular to the current flow. An oscillating dependence of 
both the ~ritical current and the resistivity behaviour from the maanetic 
field ampl rtude nas been obtained. These oscillatiors are in excel·lent 
agreement with the periodic dependence of the frustratlon parameter on 
magnetíc flux per unit cel1 determíned by the geometry of the effective 
two-dimensional structure of the filament lattlce. A detailed analysis of 
the vortex mobil ity reveals the strong vortex interaction in the criticaI 
region of the topological phase transition caused by the annihllation of 
the thermally activated vortex-paírs. lhe experimental results demonstrate 
the comRlete scal ing properties of the obtained non-l inear and quantum 
interference effects. 

lhe investígation has been performed at the Laboratory of High Energies, 
JINR. 
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