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BB EAEHHE 

CeH ~aM ~ Ae ~eH e~e B 1963 r OAY/ t/ npeAcKa3an~ ,4To B MarHHT
HOM none H c3 >H> Hc2 caepxnpOBOAI-tMOCT b MQ)I(eT cyuteCTBOBaTb IH1W b 

B TQHKOM cnoe Ton~HHOH n opflAKa AnHH~ Ko r epeHTHOC TH (T) Ha no
BepXHOCTH~X Y4aCT Kax 06pa3~a , KOT op~e He erporo nepneHAHKyn~pH~ 
a eKT OPY il. C T ex n op BblnOI1HeHO 3Ha4HT en bHoe 41-1 CnO pa60T , nOCB~ 
~eHHblX HccneAOBaHH~ 3T o ro RsneHHA. OAHaKO cneAyer OTMeTHTb,4TO 
eCIlio1 AIlA cse p x n pOBOAHHKOB BToporo pOAa (GIl) c napaMer pOM r HH3

6ypr a - naHAay K no pRAKa eAHHH~bI KapTHHa B AOC Ta T04HO~ CTeneHH 
npOR CHeHa, TO 3Toro Hen b 3 R CKaaaTb 0 6 en C K > 10. llame B onpe

A e n eHJ.1H T aKOH ea>l<HOH a e llH 4HHbI , KaK OTHQWeH .... e H c3 I H c2 c y~ecTBy

eT 60IlbWOH pa3Ho6oH/ 2- 6/ . B raK...,X Ma repHanax HeAOCTaT04 HO ...,3Y4eH 
3Kc nep~MeHTanbHo PRA c ne ~~$H4ec KHx oc06eHHoc T e~ nO B epxHocTHO~ 
cBepxnpoBoA~MOCTH . HanpHMe p . B03HHKHO BeHHe pe3HcTHBHOCT~ H A~ 

HaMH4eCKoe noaeAeH~e peweTKH HaKnOHH~X 8Hxpe~ KynH Ka ICM. 06
30p/7/ /. 

Ha Haw B3rn~At TaKa~ cHTya~HR CB~ 3aHa C 3aMeTH~M S03paCTaHH
eM TPYAHOCTe~ Ha6nOAeHHR H H3Y4 e HHR nOBepXHOCTHO~ C8ep XnpOBOAH
MOCT~ B Cq C AOCTaTo4 Ho B~COK~M~ K . ~e~CTe~ T enbHO, B TaK~X Ma
TepHanax CHllbHO CHH~aOTcR Kp~T~4eCK~e nOBepXHOCTH~e TOK~ ; H3-a a 
YMeHbweHIo1R ~ KpHTH4He~ cTaHoBIHCR COCToRHHe Is TOM lH1 Clle we PO
x oeaTocTbl nOBepXHOC TH; B03 pa CTaeT pon b Mewa~HX $nY KTyaUHoHH~X 
RBneHH~; YCHllHBaeT CR ne pe rpes o6pa 3 ~os H3-3a nOBMweH~R OCTaT04 
Horo YAenbHo r o conpOTHsneHHR ~ YMeHbweHIo1R Te nno npOBOAH OC TIo1 
H T . A. KpoMe Toro, AllR HccneAOBaHHR CBO~CTB e ll C K >8 HaHOOJlee 
WHPOKO HCnOJlb3Y~T CR npeABa pHTeJlbHO Ae$opMHpOBaHH~e Tyr o nnaBKHe 
cnnae~t B KOTOP~X , CKopee acero , MH o rOCBR3Ha R c e Tb 06JlaCTe~ 

C nO B~weHHMM 3Ha~eHVleM K VI H c2 He nOJlHOCTbO YCTpaHRerCR Aa~e 
nOCJle BblcoKoTeMnepaTypHo~ peKpHc TanllVl3a~H ~ /8/ . EClll-1 nplI1 3TOM 
B cnnaeax cOAep~aTc R e~e H 8~AeneHII1R BTOPO~ $a3~ , 4To nplo1BOAHT 
K lloKallbHoMY 1-13Me HeH~O KOHueHTpauHIo1 KOMnOHeHTOB, TO Bce 3 TO 
CHn bHO YCllO~HAe T npo6neMY o AH03Ha4Ho ro o npeAeneHHR BepxH~x KPH 
TH4eCKH X Ma rHI-1TH~X none~. 

Uenb HaCTOR~e~ pa6oT~ - npoBecTH T~aTen bH~e H WHpOK lI1e pe 3H
CTHBHMe HccneAo BaHHR nOBe pXHocTHO~ c e epxnposOAHMOC TH Ha 06pa3

~ax ~ 3 0 4eHb TOHKO~ I 9 MK MI q>OJlbrl-1 Nbo ,8 Ti o,2, B 4a CTHOCTVI, 
4T06~ YT04 HHT b pe 3yJl b TaT~ pa6oT~ /8/ , e KOTOPOH Vl3Y4anVlC b 60nee 
TOJlCTble ISO ";" 00 MKMI o6pa34~ c pa3n~4Hbl MVI K < 3:1 . 



o DPA3ljbl ~ HETOIlHKA 3KCnEPHMEHTA 

~onb ra TO~~HOH 9 MKM / npeABap~TenbHo OTo~~eHHaR Ha Ton~HHe 
100 MKM/ 10<1 3 cnnaea NbO,STi O•2 ' "13 KOT OPOH 6 b1JH1 8b1pe3a HbI 0 6 p a 3Ltbl, 

nOABep r ana Cb QKOH4a Te n bHOMY oT~Hry npH TeMnepaType 128o°c 8 Te 
4 e HHe 3 4 aCQB B 6e3Ma CflR HOM e aKYYMe He xy~e 10-7 Top ~ 4T06b! 

06pa3 4b1 He HMenH aayceH4es, OHH nepeA Bbl pe3aHHeM nOMe~anHCb 

B cne4Han bHoe YCTPOHCTBO 10<13 3aKaneHHOH CTanH, n 03BOflRBwee 06 

pa6aTbiBaT b Ha~Aa4HoH 6YMaroH aue 6oKoBbie r paHH H nonY4aTb 06pa
aett eTporo oAHHaKoBoH WHPHHbI Ha BceH AflHHe H3MePReMoH 4aCTH. 

r OTOBbie o6pa34b1 aaKpenn RflH Cb B WTOKe Me*AY npOBon04 HblMH rpe 
GeH KaMH, KQTOpble cny~HnH B TO ~e epeMR MexaHH4eCKHM Aep*a Te n e M, 
06ecne 4HBa~~HM xopowee 06Te KaHHe o6pa34a *HAKHM r e nH e M, H Ha6o
POM nOTeH~~anbH~X np~m~MH~X KOHTaKTOB. WTO K nOMewanCR B cae p x 
npOBOAR~HH coneHOHA c paape30M TaK , 4TO TOK , npOTeKa~~~H 4epea 
06pa3e~, 6~n BcerAa n epneHAHKynRpeH non~, a nnOCKOCTb o6pa a~ a 

MO*HO 6~no nOBOpa4~BaTb Ha no60H 3aAaHH~H y r on ¢ OTHOC~Ten b

HO H. ~3MepeHHR B~nonHeH~ Ha 8 06pa3~ax, HO a p a 60T e npHBOARTCR 
peaynbTaT~, nonY4eHH~e TonbKO Ha AByX ~3 HHX : 77 -1I W~PHHOH 

0,9 MM H 77-111 WHPHHOH 3 MM. Ha Bcex pJ.1cyHKa x npJ.1BeAeHbI AaH
Hble An R T = 4,2 K /XOTR 4aCTb HaMepeHHH AenanaC b H np~ AP y rHx 
TeMnepaTypa x / H o6paau,a 77- II, KpOMe PI<1C. 6, KOT OPbl H OTHOCHTCR 
K o6p. 77-111 , 

PE3YJlbTATbi H HX ODCYlIllEHHE 

1 . Pa CCMOTpl-1M c Ha4ana , KaK HMH AonmHbI 6b1Tb Bon bT-aMn ep Hble xa
paK TepHcT~K H /BAX/ cBepxnpoBoAA~eH nnaCTHH~ Ton~HHoH d B none 
Hc2 < H <H c .l , Ha npaBne HH o M n04TH na pannenbHO e e WHPO KOH C TOPoHe , 
C Y4 e ToM H3e eC THbiX npeAc TaBneH~H 0 peweTKe HaKnO HHblX nOBe pXHOC T
HbiX BIo1 Xpel1 /CM. , HanpHMep , c)6aop / 7/ / . Ha PI<1C. 1 nOKa aaHO cxeMa
TH4eCKI<1 pacn peAeneHHe TOKa no Ton~~He nnaC THHbI B c nY4ae MeHR~
~erOCR H ~nH I /npH 3TOM ycnoBHO np~H~MaeTcA , 4TO nnOTHOCT b 
n oaepXHOCTHoro TOKa B cnoe Ton~HHoH e npHMepHO nocToAH Ha/ . Ko r Aa 
npoAonbHoe HanpA)t( eHHe Ha o6pa3~e U = 0, B ero ",e HT pal1bHoH 4aCT~ 

TonWHHoH d - 2 ~ , Ha xoA RweHcR B HopMallbHoM COCTOAHHH C conpoTHBl1e

2e -iHHeM R (1- - ) , 06 'beMHbU1 TOK IT" O. nplo1 B03HHKHOSeHHl-1 pe3HCTHS
n d 

Ho r o COCTORHHR B nOBepXHOCTHbiX cnOAX 4aCTb o~ero TOKa Ha 4H 
HaeT Te4b S oG'beMe 11 T" 0) . 4T06b1 BbinonHHnOCb yC110Bl1e nOCTORHCT
sa 3neKTpIo14eCKo r o n onA E(x) . const , Bbi TeKa~ee 1013 ypasHeHHH HaK 
csenna. B HopManb HOM COCTORHH l1 / nplo1 nonHOM pa3p yweHHH n OBe px 

* ASTOPbl Bblpa*aOT npIo13HaT e nbHOCTb E .n .POMaHoey H ~. H .CO KYP


CKOMY, n OA PY KOBOACTBOM KOTOPblX Ha rOT aenHeanaCb $onbra. 


2 

PMC.}. CxeMaTH~eCKoe H306pa Q)I~~. OJ U·co"st.. 
~eHHe nepepacnpeAeneHH~ nnoT
HOCTe~ nosepXHoCTHoro H 05~eM ill 
Horo TOKOS C YBenH~eHHeM n onH 
H>Hc2 npH nOCTO RKHOM' o GII\eM: 'x 
TOKe l /a/ , a TaKne C YBenH
4 e HHeM 1 npH nOCTOHHHOM 
H>H c2 /6 / . 

HOCTHO~ c BepxnposOA~MOCTH noneM HnH 3a C4eT neperpeBa / pacnpe

Ae neHHe TOKa no Bce H Ton~MHe o6pa3~a AonmH C 6~Tb OAH OPO AHbIM. 

B ycnoBHRx pe3Hc THBH o r o COCTOAHHR nosepxHOCTHOV. cBepxnPQsoAHHO

CTH o6beMHblH Tv, nOBepx HocTH~H Is H OG~Io1H I TOKH C8 R3a Hbi He~AY 


c06011 cneAY~~HM o 6 pa30M: 


2~ - i
I, m U ,(1- d ) R n " \ s =l-lv ' I I I 

npH4eM nepeXOA OT 6e3AHCCHna THBHoro (U =O) K AH CCHnaTH BHOMY (U 1:. 0) 

cnY4a~ o n peAe nRe TCA AOC Tlo1meHHe M KpHTH4eCKoro TOKa nOBepXHOCTHOH 

CBepx npOBOA"1MOC Tl1 1c s (H) l1 nOABneHl1eM HeHyneBoro 1't . 4T0 6b1 pac 

C4HTaTb BAX , cAen aeM eC Te CT BeH Hoe npeAnono~eHHe , 4TO AIo1HaMH4e

CKoe nOe eAe H"1e peweTKH HaKnOHH~X nosepxHocTH~X BH xpeH CXOA HQ 

C noseAeHHeM peweTKH A6p"1KocoBa, TO eCTb Ha SAX l1HeeTCR n~He~ 


Hbl H Y4dCTOK C HaKn OHOM 0 < R rs < Rn s • TaK 4TO E (J ~) = 


23 R ' ( J -J ds l. rAe - noeepx HocTHaR nn0 THOCTb AHHaMH4e b rs s J ds 

CKoro KpHTH4 ecKo r o TOKa B A/ CM, Rls - AHHaMI<14eCKOe conpOTHBne
H~e nOBepxHocTHOH peweTKH Ha 06eHx cTopoHax 06pa34a, Rns - CO
npOT~BneHHe B HopMal1 bHOM COC TOR HH H AByx nOBepxHocTH~X c noes , 
Ka*A~H 1013 KOT OPbl X HMeeT Ton~HHY ~ , WHPH HY a H AnH HY b . nOACT aB
nRR e 3TQ Bb4p a)f(eHl1e eenH4HHbI ' ds. 2aJ d s , I B- 2 a J s .. 

1 
I-U-( I- ¥}R- H E _u/b, nony "aeM I npH OTCYTCTBHH neperpeBaln 

U(I)_ R ,[ 1 + .!f(Res -ll] - I . (I-l l n 121dd R II 
rs 

2 . nepCHAeM Tenepb K paCCMOTpeH"1~ 3KCnepl1Me HTanbHO no nY4eH
H~X BAX 06pa3~ a 77-11, AI1R KOTopo r o Hc2 ( 4,2 K) ~ 37 K3 , a Hc3 
(4,2 K)- 48 K3 ICM. PHc. 2 H 3/; ~H~paMH 1 , 2 , 3 H 4 Ha pHc.2 npo
THO WTPH XO Bb4X nH H"111 0603 Ha~e HbI nnOTHOC TH TennOBbiX nOTOKOB q OT 
06pa3~d K )t(HAKOMY renHIO, paOHble COOTseTCTseHHO 0,05 ; 0 , 2; 0 ,4 
H 0,6 ST / CM 

2
, 4eMY OT Be~a eT neperpes npHMepHO B 0,02; 0, 1; 0,25 

H 0,36 K. 
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PHc .2. BAX npH p aSJ1H'lHblX H ATUI nap an.nenbHoH /eBepxy/ 

H rr epneHAHKynnpHoH / BHH3Y/ opHeHT~H. 

120, I ~J 
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1M 4Do 'Iii 81iJ 

PHC.). 3aBHCHMOCTb U(I.H) PHc.4 . B9aHMOCBR3b M~Y no 

B napannenbHOM none c paspesaMH BepXHOCTHbIM r 13 Ii 06~M I 0 6 11\. 

TOKaMH B napannenb~x nDnRXnpHH""oonst H l =oon81 . 
H > Hc2 . 

PM c . 5. 3aBHCHMOCTb 3neKTpH~ecKo
BDI ro nom '!: E OT nOBepxHocTHOA nnOT 

HOC TH TQKa J s B napannenbHhlX no

nnx H > He2 . 

,'-' 

.:60 

<:CI
lAO AnA napannenbHO~ o pMeHT a UMM 

w Mar HHTHoro nonA H nnOCKOCTH 06

pa 311a (¢. "" 0 ° ) MO)t(HO aTMe TIIIT b 
20 il!1r cneAY~~He oco6 e HHoc TH. Bo-nepB~X J 

8 no.nR X HC2< H <He3 Ha 6J1IOAaIOTCR . ~Jl I 
AnHHH~e J1HHeHH~ e Y4ac TKH BAXe Ha-a 0.1 Q2 OJ 0.4 
KnOHOM (~ )H S R n KO TOPblH B03paJ.,AICM dI 

eTaeT c pacToM H . n pl16m'l)tcaRC b 
K Rn nplo1 H .. Hc3" Bocnonb30 BaBwIo1c b Bbi palKeHHRMH 1' 1, Mbi paCc.4H
TanH TOK B nOBepX HOCTHb/X cnORx 0 6 pa 3 4a Is B aaBHCHMOCTH OT non
Horo TOKa t. n pOTeKa~ero 4e pe3 06pa3e~ IpHC.4/. npH nOCTORHHOM 
none A Ha4anbHblH nHHeHHblH Y4acToK KPHSblX 1 sCI) ICM. KacaTenbHylO 
wTpHx- nYHKTHpHY~ nHHH~1 c.ooT s e TcTByeT 6 e3AHccHnaTHsHoMY enY4a~ 
(1" =o): AanbHeH WHH poeT t npHBOAHT K TOMY, 4 TO t<pHsaR I s (l) 
n OCTeneHHO CTaHOBHTCR nonor OH H,3Hd4HT, seAeT K npdKTH4ecKH 
nH HeHHoMY B03PdcTaHH~ J v cn H u(n. Ha pHc .5 nOKa3a HbI Bbl4101cneHHble 
Ha DCHose 3Kc nepHMeHTanbHb/X peaynbTa To B BAX nOBe p XHOCT Hor o cnOR. 
BHAHO, 4 TO OHH HanOMIo1Ha~T no SHAY 06b14Hble SAX AflR 0 6DeMHoH 
c a epxn poBoAHMOC TH: TaKlKe Io1MeeTCR He n HHeHH aR 4acTb, ne peXOAR~aR 

B AflHHHblH nHHeHHblH Y4aCTOK. Ha OCHosa HHH J,13MepeHHblX 3 Ha4eHHH (dU )
dI H 

H Bblpa*eH HR 121 Mbi paCC411TanH t<pHBble RrsCln/R ns . Ot<a3anocb, 4 TO, 
HanpHMep, e c aepXTeKY4eM renHH I T = 2,1 KI npH H3MeHe HHH A/Hc3 
OT 0, 73 AO 0 ,85 HMee T Mee TO nOCTeneHHoe S03paCT aHHe Rrs/Rns OT 
0, 01 5 AO 0 ,04, a n pH AanbHeHweM y s e nH4e HHH H/ Hc3 AO 0,89 npOHC
XOAHT ero pe3 KHH p OC T AO O, 15 . AHanor H4HblM 6~o noeeAe HHe Rfs/Rn s 
H npH 4,2 K, To n bKO pe3 KHH POCT 3TOH senH4HHbI Ha4HHa nCR npH 50 
nee HH3KHX H/ Hc3 . 06pa~aoT Ha ce 6R SH HMaHHe He06b1 4HO HH3KHe 
3 Ha4eHHR Rrs/Rn s no c paSHeHHIO C Ofi'beMHblMH Rf/Rn Is COOTeeTCTBYKl
~HX n pHSeAeHHb/X nonRX A/Hc2 I . PaaYMeeTcR , peweT Ka HaKnOHHblX BHX
peH KynHKa H Aon~Ha 05naAaTb c neuH¢ H4ecKHMH ocofieHHocTRMH, KO
Topble e~e npeACTOHT BbiRCHHTb TeopeTH4eC KH H 3Kc nepHMeHTan bHO. 
nO-SHAHMOMY , eenH4HHa R r/Rn 8 OKa3~Ba eTC R 04eHb 4yec TBHTenbHoH 
K COCTORHH~ nO BepXHOCT H o6pa3~a KaK 06 3TOM MO* HO CYAH Tb, Ha
npHMep, no peayn bTa TaM pa6on,, / 9J 0 s nHRHHH o6pa 6oTK\I1 nOBepXHOCTH 

Ha (~i}1J B ofinaCTH Bblwe H c2 . 
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HhlX y~aCTKOB BAX B n epneHlDl1Jf " ~ , if ~______ WA", 
AHKynRpHoM H napannenbMoM 

I f H " )~ ~ °IH"'I none H _raO,O l- la/;I.D 5 I f'HL. ) 
r...o,O r

<t; ~{)j 1 """.0 1 (H)I¢ /1.11" 0<¢ <90 ° Ir/ . 
~:a: 

a UHA 
';".. W Pi g:;;. o 

~ 
~ 

Q: ~I/ : -<{
0::: Q{j I. I 
~ _/. L fOO~ 
::::, 7-1 I ~B TO me BpeMA 8en~4~Ha KPH
~ ~,u __." D'r:. ~. " o~ TH4eCKoro TOKa noeepXHOCTHO~ 

fOOOL2 cBepxnpOBOAYlMOC TH I r=O,O l(H II ) 
o6pa~aeTcA npaKTYl4eCKH B HynbJ-I.Kd 

g 

nplo1 nonAX H, KOTopble 3aMeTHO 
H\.1}j(e He 3 ' 

PHc.6. 3aSI1CHMOCTH Be..mt:\QiH r(H) npl1 pa3 HbIX 3Ha4eHHfl'x B-TpeTblo1x, e nonA X H > Hc2 
H3M.epHTe..J1bHOrO TOKa I /Beepxy/ H TOKoe [r(H), COOTBeT Ha6Il~AaeTCA BblCOKaR YCTO~4H
CTBYR~1HX 3a~aHHNM 3Ha4eKHRM r /BHH3Y/ , AnR nepne HAH >: 

"'l: 
BOCT b IlHHeHHbl x Y4aCTKOe BAX 

KynRpHoH /cneBa/ Ii napannenhHoH /cnpaBa/ opHeHTa~H K nepe rpeay. 3TO CaA3aHo 
Mart-rnTHoro nonR H. /06paseJ.:t 77-111 IllHPHHOA 3 MM./. C TeM, 4TO AI1CC~na~HR B 06be 

Me 06pa3~a He MeHReT OCTaT04
s!0....;; Horo conpOTH8I1eH~A, a I ds 

Bo-eTOPblX , AHHa,.UoI4e CKI'1H KpHTH4ecKHH T OK I ds. KOTOPblH onpe Ae / Ha a e IlH 4H HY KOTopo ro CABH

flR e TCR n YTeM 3KcTpanonR4HH flHHeHHoro Y4aCTKa SAX KOCH TOKoe , 
 HyTa BAX o6pa3~a npH HdI1Y14HH 

OKa3b1Bae T CR 3aMeTHOH eenH4&.1HOH ({ d s /37 K3/ .. 50 MA AJlA o6pa3~a 
 noa e p xHocTHOH c Bep x npoBoAHMO
WHPHHOH 0,9 MM.), YMeHbwa~eHCA C POCTOM nonR no 3aKoHy CTH OTHOCHTenbHO BAX HopManb

- (1-HlHc3 )2 B cornaCHH C MO?enb~ AHHa MH 4ecKoro CQCTOAHHR noIds Horo COC TORHHR/ CPdBHHTenbHo 
ee pxHoc T HOH ceepxnpOBOAHMOCH1 LO~ Ba)t(Ho OT MeTHTb, '-ITO 3KcnepHMeH  ~5 50 MaIl0 Me HAeTCR AaJot(e nplo1 3a ~ 

Tanb HO Ha~AeH.iaR KsaApa TIo14HaR 3aSIo1Clo1MOCTb 1ds(H) .npoAonmaeTcR Me T HOM nOB~weHHH T eMnepaTYp~ 


annOTb AO nonA Hc3 ' onp e AenReMoro no aepn1KanbHOMY naAeH~1O KPI1 o6pa3 ~a . PaC4eTbI nOKa3b1eaIOT , 

BOa's I r=O,99( H "), rAe r - R(HVRc , nOATBepJot(AaA TeM caMbi M n pa
 4TO B nOIlR X H ~ Hc2 Harpee 

B~nbHOCTb nOAo6Horo nOAxOAa np~ onpeAeneHH ~ Hc3 /CM . p~c . 6/* . 
 06pa3~a Ha 0,2 K npHBOAHT 

K YMeHbweHHIO I ds Bcero Ha 10%, 
4TO n04TH He HCKa*aeT nHHe~ H~~ Y4aCT OK BAX. BnHAHHe ~3MeHeHHR 

·O~eHK~ $nYKTya~HoHHblX nonpaeOK nOKa 3b1 Ba~T, 4TO, Hanp~Mep, C TeMnepaTYpo~ BenH4HH~ R (s Ha YCTO~~HBOC Tb BAX, nO-BHAHMOMY, 
npl1 T "" 1.j,2 K B paHoHe H - Hc3 3a C4e T napanpOBOA~MOCT~ 3Ha4eH\.1e e14e Me Hbwe, e c n H H He c nHWKO M 6I1~3KO K H .

e3
R(ln MO)l(eT 6b1T b nOHlo1)1(eHO He 60nee 4eM Ha 0,005 R n . 
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-
3. AnR nepneHA~Kyn~pHO~ op ~eHTa ~~ ~ MarHHT Hor o non~ B 06naCTH 

H>Hc2 Ha BAX He o6Hapy>+eeHO HHKaKHX oco6eHHOCTeH~ a HX HaKnOH 

(~)H e R n" HHIKe H c2 Ha SAX nORBllRIOTCR xapaKTepHble BblrHfibl, OAHaKO 

H e 3T HX CllY4a RX npH AOCTaT04HQ 6011bWHX TOKax HHelOTC R cpa BHHTe nb
HO AJ1HHH~e J1HHe~ H~e Y4aC T KH C Ha KllOHOM , 6J1H3 KHM K R o ' M~ HHTep
npeTHpyeM 3 TO RBneHHe Cl1eAY~HM 06pa30M . B p e3yllb TaTe X0J10AHO~ 

Ae$OpMa~HH 8 06pa 3~a X 101 3 Tyronn asKHX CnnaeO B HeH36e )t(HO o5pa3yeT 
eR MHOrOCB R3 HaR ceT b 06J1aCTe~ c nOB~WeHHOH n n QTHQCT blO AHC nOKa 
~HH , a c neAoeaTen b HO , C nOB~weHH~MH 3Ha 4eHHRMH K H Hc2, Ka K cne
AyeT 1013 HaWHX H3MepeHHH /8/ , AaX(e BbiCOKOTeMnepa T ypHblH QT* Io1 r /TOT>t(':' 

,. 0,6 T nnaSIl . / He yCTpaHReT nonHOC TblO TaKOH ceTIo1. n 03TOMY HHH<e 
eepXHe r o Kp~ T ~ 4eCKoro nonR 3T~X 06naCTe~ no HeH c noco6eH Te4b 
6e 3AHCCHnaT~eH~~ TOK, 4TO H npHeOAHT K HeAocTaTKY HanpR~eHHR Ha 
06pa 3~e, TO eCTb K e~rH6y Ha SAX . OAHaKo npH y eenH4eHHH TOKa no 
Moepe AOCTH*eHHR KpHTH4eCKHX nnOTHo cTeH e 06nacTRx C nOB~weHH~MH 
3Ha4eHHRMH K HanpR*eHHe e03paC TaeT AO HopMa n bHor o 3Ha 4e HHR, 
H e~rH6 nepeXOAHT B nHHeHH~H y4acTOK . OnpeAeneHH~H C ero nOM~b~ 
HeHynesoH AHHaMH4ecKHH KpHTH4ec KHH TOK Mo*e T 6~Tb nH60 npORene
HHeM nosepxHocTHOH ceepxnposOAHMOCTH /HanpHMep , Ha 6oKoe~x rpa 
HR X 06pa3~a, Ha npOAonbH~X pHCKax H T. n ./, nH60 c neACTBHeM npo
Te KaHHR SHyT pH o6 pa3~a KOHe4 Ho r o TOKa , paSHor o KpHTH4eCKOMY TOKY 
c aM~X YC TOH4HB~X o6nac Te H C nOB~weHH~M K, KOTop~e 3aHHMa~T Man~H 

OTHOC HTenbH~H o6 De M o6pa3~a. nOCn eAHee Me Hee e e poR THo, e cnH 
Y4ec Tb , 4TO n HHeHHble y 4ac TKH BAX B cny4ae H .l n04 H1 TaK )He YCTOH 
4HS bI K nepe r peey, KaK H B cnY4ae H - /s TO * e e peMR, ecnH 6b! 6b1 
no BepH~M BTopo e npeAnonO)t(eHHe , 6 0 nbwoe n OKan bHoe Tenno BblAeneHHe 
E . jKnoK . 6b1CT PO npHBeno 6 b1 K neperpeBY YKa3aHHblx o6nacTeH H ne

pexoAY KpHeoH U(t) K 06b14HOH OMH4eCKoH 3as HcHMo CTH/ . ECTecTBeH

HO , YKa 3aHH~e Bbi r Hobl nOA BnA~TC A B Tex )He n Ofl RX H B cnY4ae HU 

/CM. p\.1C. 2,3 H 7a, rAe BepTH K-anb HoH WTPHXO BKOH Bs epxy nO Ka3aHa 

B ycnOBHblx eAHHH~ax r nyGHHa Bb! r H6oB/. 


It. KaK BHAHO 1013 pHC. 7s, HaKnOH nHHeHHblX y 4acTKoB ( :~)II Ha4H

HaeT 6b1C TPO YMeHbwaTbCR C noneM n HWb HH*e 3Ha4eHHA 3~ K3 , KOTO
poe Mbi HHTepnpe THpyeM KaK BepXHee KpHTH4eCKoe no ne OCHOBHOH no 
o6DeMY 4aCTH 06pa3~a, OTHOCR~eHCA K sHYTpeHHHM 0 6 naCTRM 3epeH 
(Hgr~D Rr .1.

c2 ... H c2 < H ~.OI) ' ~ nona r aeM, 4TO n p HMe pHO C 3 H1M no n eM 
Aon)t(HO COBna AaTb none Hc 2 . 0 n peAeneHHoe no HaMa rHH4e HHO CT H 06
pa3~a . 113 pHc .7B BHAHO, 4TO He TonbKO B n onAX H> He2 . HO H npH 

dU < dU60nee HH3KHX 3Ha4eHHRX H HMeeT MetT o COOTHoweHHe (dT)H ' (dT) H"J. · 

* no nOBOAY o npeAen e HH A H c2 AnR o6pa3 4o B Mano H Ton~HHbI CM. 
HH>I(e n.5. 

\ 

CKopec ocero. j I (.) 'U~ 3n IIO c TOH ~c n p H4HHoH: a6nH3H n o s epxHoc TH 
TeKYT TOKH C I OPtl311 0 Gonce O~COKOH nn oTHocTblO , 4 eM B rny6HHc 

06pa3l1a , 1-4 ;))11(, npl-t IlbWHX ~ncKTpH4ecKHx nonRx , noc KonbKy 

Rr"/ Ro ,,« It I / R n 

5. 110 pHc.6 npHBeAeHbI AnA ABYX. oplo1eHTa ~HH MarHH THoro nonA 
Kp"Bble peO "CT"BHblX n epeXOAOB r (H l l = R(H)/R n I I 06pa3~a 77 - III 
AnA pa3n1014HblX 3Ha4eHHH H3MepHTe11bHor o TOKa I, a Ta K>Ke nonesble 
3aslo1cHMoCTH TOKOB Ir(H). Heo6xOAHMblX An A B03Hlo1KHoaeHHR e COOT
BeTcTBy~eM no n e H 3aAaHHOH Ao nH Hop Man bHo ro conpoTHBneHHA 
r (H . O_const. Ha TOM )!(e pHCYHKe AnA cpaSHeHHR WTPHXOBOH Il HHlo1eH 
nOKa3a HbI KpH Bble I JH). on peAeneHHble n o noporOBOMY KpHT epH~ 3neKT 
pH4e CKoro nonA Ee = 10-6 B/CM. Xopowo BHAHO, KaK B o6na c TH 60n b
WHX non eH l r=O OI(H) H I JH) CHIlbHO pac xoAATCA, npH 4 eM nocneAHRA 
B~XOAHT Ha nna'To KaK pa3 B TOM none, rAe OHa n e peceKa e TCA C KPH

BOH I r ..0.99 (H II ) . 06pa14aeT Ha ce6R BHHMaHHe H3no ,,", Ha KPHBO~ 

l .. O,O 1 (H " ) B none H .... H c2 - 37 K3, Bblwe KOTopo ro cy~ecT ByeT To nb r 
KO KpHTH4ecKHH TOK noeep xHocTHOH csepxnpo BoAHMOCTH, a Ta K>Ke AO 
CTaT04HO pe3Koe n aAeHHe KPHBOH 1 r".O,Ol(H1.) B 06n acT H 6 0nbwHx 
no neH, n03BonR~~ee B Aa HHo M cnY4ae cpaBHIo1Ten bHo YBe p e HHo onpeAe
n HTb He2 .4TO nOAT B ~P*tQaeTcR c onOC TasneHHeM C Me CTOM pe3 Ko r o POC-

Ta KPHBOH 1 r_O ,0 I (H I ) / 1 r d) ,0 1 (H1. ) H HC 4e3Ho aeHHeM Bblwe H c2 
BblweonHcaHHblX Bbl r H60e Ha BAX . OTMeTHM , 4TO TaKoe nerKO HHTepnpe
THPyeMoe noseAeHHe KP Io1 BblX I r(H) 6b1 SaeT AaneKO He BcerAa: HanpH
Mep , ADR 60nee TonCTblX 06pa3110B , Aa K TOMY >Ke H C MeHbWHMH 3Ha
4eHHRMH napaMeT p a II: , o npeAe n HT b Hc2 TonbKO Ha OCHOBaHHH KPHBblX 
I r (H) MOM<HO I1 HWb n pH6nH 3HTe nbHo/B/. 

6 . Ha pHc.6 H 7 nOKa3aH x a pa KTep nepeXOAOB r (H) AnA pa3nH4Hbl x 
opHeHTa ~HH Ma r HHT Ho r o nonA OT HOCHTenb HO nnOCKOC TH 06pa3l1a npH He
CKon b KHX 3 Ha 4 e HHRX H3Me pHTen bHoro TOKa , a Ha pHc. 8 - Ha4anbHble 
Y4 acTKH BAX npH HeKOTOp~X ¢ H l r =o,OI(q,) B o6n acTH cy~ec T soBa
HHA TonbKO nosepxHocTHOH c sepxn pOBOAHMOCTH /3TO no ne Ha pHc . 7r 
nOKa3aHO aepT HKa n bHOH WTPHXOBOH n pRMoH 2/. OTMe THM, Bo -nepBblx, 
4TO B napannellbHoM none AnR 1 > 10 0 MA Ha KPHBblX r (H) / CM. pHC. 6 
s Bepxy c n paBa/ 3aMeTHbi c Boe06pa3 Hble 1013nOMbI, KOTopble no Mepe CHIo1
>KeHHR H3MepHTen bHoro TOKa n pH6nH*a~TcR K He2. TaKHe 101 3nOMbi B HI 
eute 60nee 4eTKO npoAsnRnHcb Ha ¢lonb r ax H3 Nb -80%Zr / l l/. OHH MoryT 
fibl T b HHorAa none3H~ KaK AononHHTen b H~H n pH3HaK Hc 2 ' BO-BTOPblX, 
AnR o6pa3l1a 77-11 npH I ~ 0 YAanOCb HafinlOAaTb cpaeHHTenbHo Y3KH~ 
r(HI) nepeXOA e6nH3H H e3 . B- TpeTbHx, BHAHO, Ka K HeMHor o HH)t(e 
H c3 paCXOART CR KpHBble r(H) < I AnR caMbiX Ma n e Hb Kt.1X I /KorAa HC
Kn lO4eH nOAor p e e o6pa3~a/, nOATBep*AaR TeM caMbiM He¢lnYKTyallHoHHblH 
x apaKTep nOHH)oI(e HHR R(H) OT BenH4H HbI Ro- Ha Ko He ll , B- 4eTBepTblX, MO*

HO A06asHTb , 4T O B none H= 38, 5 K3 KpHBaR Ids(q, ) n04TH T0 4 HO 

noaTopRe T nOKa3J HtlY~ KPlo1BYIO 1 r .. O.O l( q,). n pH4eM I ds ... 8. 1 r.cl ,0 1· 
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PHC • 8. Ha"lanbHhle ytlaCTKH BAX 
A1IR. HeCKOJIbKH X 3Ha4eHJ.I A r:p / a / 5 
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1,,0 ,01 ( <1» /6 / B none H ~38 . 5 x3 -20 -10 +10 +20
/ WTpHXOSUR n pRMaR , nepe c eKa~~aH 

SAX, OTSe'l.lae T r ,., 0 , 0 1/. 1>. rllD.d. 


3AKnI04 EH~E 

B pe3ynbTa Te npoBeAe H H ~x CHC TeMaT~4eCKHX HccneAoBaHH~ pe3H
C H18Horo n OSeAeHJ.1R TOHK HX peKDHc T a nIH'I 3 0SaHHbIX cpo llbr Vl 3 NbO.aTio. 2 

/K- 15/ n pH WHPOKOM s ap bHDOBaHHH 3KcnepHMeHTal1bH~X ycnOBHH / pa a 
Hble op~leHTaLt"H1 Mar HIo1T Ho ro non~ QTHOCH TellbHQ n nOCKQCTH o6pa34a, 

60nbWO~ AHana30 H H3MepHTenbH~X TOKoa , CQ4eTaHHe MeTOAH KH H3Me

peHHA BAX , I r (H ) H r (H). pa31lH4Hble T e MnepaTYDbt T~O, 5 Tc/ MQ)t( HO 

CAenaTb ClleAYC~H e B~BOA~: 

1. Hec MoTpA Ha H3 8eC TH~ e T PYAHOCT~ Ha6n~AeH~R nOBepxHocTHO~ 
csepxnpOBOAl.1MOC1l.1 Be ll C ,<:»3, YAaIlOCb H8Ae )t( HO 3a¢H1Kc Hpo aal· b 
Da3Ill.1~H~e ~epT~ ee npORBneHHA. 

2. n poaH aIl...,3Hpo BaHo H 3KcnepHMeHTanbHQ nOAT Bep*AeHO nepep ac 
npeAeneHHe nOBepXHOCTHoro H OUDeMHoro TOKOB B pe3ynb Ta1e B03HHK
HOBeHHR pe3J.1CT HBHOro AHHaMH4eC Koro COCTOAHHA pewe TK H BHxpe~ Ky
IlHKa . B 4aCT HO CTH , 06DACHeH TOT ¢laK1, 4TO AnA nnaCTHH bI (1¥ )11" < 

« dU ) ..L KaK Bblwe, 1aK H HH)!(e . 
dl H 	

Hc2 

3. nOATBep>KAeH pe3ynbT aT pa60T~ /8 ~ 3aKn~4a~HHCA 8 TOM, 410 
no KpaHHeH Mepe B c nY4ae npeAsapHTenbHo xonoAHo Ae¢lopMHp08aHH~x 

Ty ronnaB K...,X c nnaBOB B~eoKoTeMnepaTypHaA peKpHc 1 anIlH3a~HA 

/ T01)1(. - 0,6 Tnnaan./ He yCTpaHReT nonHoeTb~ MHoroc BA3HOM eeTH 
06naCTe~ e nOB~weHH~MH 3Ha4eHHAMH K H.Hc2.3Kcne pH MeHTanbHO eepx
Hee KpJ.1TH4eCKoe nOlle 06DeMa 3epeH H~rt'MO)l(HO onpeAe nRT b no npH
611J.1)t(eHJ.11O KPIo1 BOH Rr (HJ.)/Rn K eAJ.1 Hl.1 ,",e HJH1 nO HaMarH J.1 ~eHHOCTH , 
a H c2 - 111-150 no nonlO, nplo1 KO TOPOM KpHBaR 1 r...o ,0 1 (H II )II r..o ,O)(H J.. ) 
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pe3KO IlU :ill l " I l u 1. IIIll1u lit) KPY10 nonalOllleH 4aCTH KPIo1BOH 19l r..oOlH.l. ) 
/eCI1H o l >l)O IUI.l HOt. 1, 1 10"1110 MtlllOH TOJ1lllIo1HbI H K» 1. 4TOObi He MeWal1a 
nOBCpX llUt I'l j lli (;. O("'PKnpOOOAIo1MOCTb/ , nHGo no nOIllO, Bblwe KOTo poro 
OT CYl t l Oyll) 1 xn pOKTcplibie Ilblr H6b1 Ha BAX npH l1Io60H OpJ.1e HTa,","'H H. 

l.j. nOKa 3DttO, 4TO HaH50l1ee HaAe)l(HblH cnoc06 o npeAeneHHfl H c3 
no 3 t< CTpa nonflllHIo1 K HyntO 3aBIo1CHMOCTH OT H AIo1 HaMIo1",ec Koro KP Io1 TH, ",e CKo ro TOKa, onpeAenReMor o no nepece4eHIo1~ C OC blO TOKOB nHHe~
Horo y",acT Ka BAX. Hc3 ysepeHHO onpeAenRe Tcfl H no non~ H npH 
KOTOPOM (R(H ") t'Rn )I...,O -1-0 / no npae Ka 0 «1 Y4HT bl BaeT CllnYKT ya UHo H
HY~ napanpoBoA~MOCTb B cooTBeTcTBy~eM nOlle, e HaweM c ny4ae 
os. 0,005/ , Io1I1H , 4TO TO )t(e caMo e, no KPYTO naAalOll.teH 4a CTH KpIo1 BO~ 
19Ir:a: l_o (H II). a TaK)I(e no B~XOAY Ha nl1aTO Ic(H")!Ec. COD SI· 

n~TEPATYPA 

1. 	Saint-Jame s D.• de Gen ne s P.G. Phys .Lett., 1963, 7, No.2. 
p .306-308 . 
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p.23 1- 246 . 
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p.376- 376. 
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J.i3J13TenbCKHH OT,aen O~benlHleHHoro HHcTHTYTa HJlepHNx HccnellOBaHHA 

• 

BaCHIleB n. r . , rOHt.{apoB H. H. 8- 83-6 
HccneAoB aHHe nOBepxHocTHOH CBepXnpOBOAHMOCTH cnnaBa 
Nbo,B T io,2 

npoBeAe~ CHCTeMaTH4eCKHe p e3HCTHBHhle H9MepeHHR Ha pe
KPHCTaJ1JlH3 0 0aHHblX clx:>nbrax Nbo ,8 Tio ,2 TOfllqHHOH 9 MKM npH pag
m 'llIHbJX opHeHTall,HRX MarHHTHoro nonR H OTHQCHTeJ1bJlO nnOCKOCTH 
o6pa3ua /TOK.l H / .. AHanH9 BOflbT-'aMnepHMX XapaKTepHCTHK c p,rmH
I rbl f'oll I JII IIICrtllblMH y'l.{acTKaMH YKaShlBaeT ua c~eCTBOBaHHe YCTO~llIH

lJoro WlllaMlllleCKoro COCTOllHliR peweTKH nOBepXHOCTHblX BHxpeA 

dU dU 
II T()'r IbnKT, l iTO (dT)III1«df) \lJ. KaK BbD!le , TaK H HHJl(e Hc 2 , 

R I • 
UCiI.H{' II)l CTCU MaJlblM l1 3 11 a llel IHRMH /<0 ,1 All' H / H c3 $- O,8St

Rn. 
lhlHTIJO I)M.I ~C II O II ~UH llIIiC 0 oGpaslI,ax ceTH oGnacTeA c nOBbmIeHHblM 
li p'" KOTOPOC II PIIMCPII() IILl 10% npeobnnaeT Bepxllee KpHTH'-IeCKOe 
11(1)'1\1 oC\lJeHu ' tCI)C1I II ~;ftin . o flJ)eAeJ'IReMOrO no KpHDOi;"1 R {(Ii ). npH

DOJ\ltl(' U P"'''OMCIIJ\I)I~I'' I 0 c noco6ax onpeAenelillR Hc 2 H H c3 • 

I'IIC'So1' u BhlllOJllIC Il O [J Jla(5opaTopllH BblCOKHX ::meprHfl OH51H . 

nj)('.np.Ull Ot'hoeAHIIClUtoro "'H C TM T)'Ta AAepHblx HCCI1eAOBaHH"" .Qy5Ha 1983 

Va uui luv P. C . • C;OnCll(l T'OV I . N. 8-83-6 
SL uU Y of Lh (' Su r f n c(! Supc r condu c L j v .i.ty in NbO ,u T iO,2 Alloy 

SYIlLl'lnn I i Cl1 l res i sL ivc j nVC$t igation of recrystallized 

0rt thi ck foi l s ?f Ntu .B 1'10•2 at variou~.orJentations of the 
ml ll1f1 CL i c [lc id II ,Ind the sample p l ane (1.1 B ) are perfo r med. 
The p()Lential-current dependenc es U (1). the mean feature of 
which is the pronounced long linear par t, are analyzed on the 
existence of stable dynamical state of the l att i ce of titled 

vertices. In such a case the expe r imental fact ( _dU) • « dU) ~ 
dl II dl II 

may be explained by the observed small values of the ratio 

Rls 
«0.1 at H /Hc3.5 0.85). A presence of region s w i th Hc2 

Rns 
g rain . 

approximately 10% higher than H c2 • (correspondlng to the 
volume of t h e g r ains and d eterminable by R PI) d e p endence) is 
con f i. rmcd. 
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