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1. Teoplo1R npeACKa3b1SaeT, 4TO B MoarHt-l T HOM non e H> Hc2 Y4aCT

KH nOaepXHQCTH 05pa3ua, He eTpora nepneHAHKynRpH~e nonc, Aon*HbI 
OCTa aaTbCR CBepxnpOBOAR~HMH /a enoe TO~HHOH nopRAKa AnHHbI KO
repeHTHOC TH / annOTb AD KpH TH4eCKor o nonR Hca . nOcneAHee 3aBHCHT 
OT yrna Me~AY H H nOBepxHOCTb~ . Ko r Aa 3TOT yron paaeH Hyn~ , no 
TeopHH, Heal Hc2 = 1 , 69 /npH YC nOBH? 2?peHe6 pe*HMo Manor o enHRHHR 
3$$eKTa napaMarHHTHoro pacnapHsaHHR / . EcnH *e yron OTnH4 eH 
OT HynR, TO, Bo-nepSblX, 3TO OTHoweHHe YMeHbwaeTCR, a , BO-STOPblX, 
B CBepxnpODOAR~eM enoe B03HHKaeT peweTKa BHxpe~ leM., HanpHMep. 
0630P / 3/ /, Hrpa~aR Ba~HY~ penb B HeKOTopblX npORsneHHRX noeepx
HOCTHOH caepxnpOBOAHMOCTH. 

AnR caepxnpOBOAHHKOB BToporo pOAa c napaMeTpoM rHH36ypra -naH
Aay K nop~AKa eA~HH4~ npeACKa3aHH~ TeopHH 6~nH nOATBep*AeH~ 
B MHor04HcneHH~X 3KcnepHMeHTanbH~x pa6oTax . OAHaKo npH 60nee 
B~COKHX K 3KcnepHMeHT~ n~HeOART K HeOAH03Ha4H~M pe3ynbTaTaM . 
TaK, HanpHMep, B pa60T! I AIlR ll/o<1T~X o6pa34oB Ti-V OTHoweHHe 
Hca/ Hc2 YMeHbwa110cb OT 1,78 A11R 05pa3ua c 3 aT. % T i(K - 8) AO 

1,15 A11R 05paaua c 9 aT . %Ti ( K - 19), B TO BpeMR KaK A11R 05paaua 
c 12 aT. % Ti (K - 25) 5"'110 n011Y4eHO aHa4eH~e Hea/ H c2 ~ 1 , 64 . 
B pa6oTe / 5/ AnR TepMoo6pa6oTaHH~x nOCIle xonoAHoH Ae¢o pMa4HH npo
BOIlOK 1013 HH06Hi:1-TH TaHa I K = 28-401 B HeKOTOplMX cnY4aRX HC31 H c2 
npeB~wall0 1,7 ,a B pa6oTe/ 6/ AllR V3 Ge noaepXHOCTHaR CBepXnpo 
BOAHMOCTb coeceM He o6Hapy~eHa . 

Uellb~ HaCTOR~eH pa60T~ RBIlRIlOCb HccneAoaaHHe nOBepxHoCTHO~ 
npoBoAHMOCTH o6pa34a Nb - Zr c K = 62 , HMeM)~erO pa3H~e COC TOR
HHR nOBepXHOCTH . 

2 . HccneAoBaHHR npOBOAHl1HCb Ha MaCCHBHOM o6pa3 4e Nb-79. 1 Bec. 
%Zr. KOTOP~H 6~n B~T04eH 1013 cIlHTKa~ nonY4eHHoro B B~COK04ac 
TOTHOH ne4H nYTeM MHorOKpaTHoro nepennaaa HCXOAH~X KOMnOHeHTOB 
/3neKTpOHHo-nY4eaoro HH06HR H HOAHAHoro 4HpKOHHR/ . rOTOB~~ 06pa
3e4 AHaMeTpOM 4 MM, AnHHoH 40 MM nOAseprallCR peKpHCTallIlH3a4HOH
HOMy OT*Hry npH Boooe B Te4eHHe OAHoro 48ca B BaKyyMe -10-6 Top 
H noclleAy~eH 3neK TpoxHMH4ecKoH nonHpoBKe, B pe3Yl1bTaTe KOTOPOH 
ero nOBepXHOCTb npH06pena 3epKanbH~~ 611ecK. H3MepeHHR npOBOAH
llHCb KaK B 3TOM COCTORHHH, T8K H nocne HaHeceHHR XHMH4eCKHM 
nYTeM cnOR MeAH, a TaK*e nOCIle YAaneHHR MeAH H o6pa6oTKH nOBepx
HQCTH MenKoH HamAa4HOH 6YMaroH AO nORBl1eHHR MaTOBOCTH. 

So BHeWHeM MarHHTHOM none, napannenbHOM OCH ~~nHHApa, npOBO
A~nHCb cneAY~~He H3MepeHHR. Bo-nepBwx , perHcTpHpoBanHc b R(H)-ne
peXOA~ npH nOCTORHHOM H3MepHTeIlbHOM TOKe 10 MA. BO-BTOP~X , H3Me
pRnaCb MarHHTHaA Boc npHHM4HBOCTb x(H). AnR 3Toro 06pa3e4 nOMe
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~anC R B 0AH Y ~ 3 ABYX BC Tpe~HO B Kn~~eHH~X ~3MepH T enb H~X Ka TyweK , 
H n a p a nne nbHO OC HOBHOMY Ma r HHTHOMY non~ B036Y*AanOc b c na60e 
nepeMe HHoe none H _ 3BY KOB0l1 4aCTOT~ 11 C aMnn""TYAOH ~ . Ko rAa 
06pa3e~ HaxOA""nCR 3aBeAOMO B HopManbHOM COCTORHHH , HHAY~H pyeMaA 

B ""3Mep""TenbH~X Ka TYWKax 3AC KOMn e Hc""pOBanaCb AO Hy nR . Pe r HCT
p "" POBa m1Cb CHr Hanbi paCKOMneHCaLtHH B <t>a3e C H_ / AeHCTBHTenbHaA 
4aC Tb Bocnp~ HM~ HBOC T"" X'/ H B n poTH B04la 3e /MHH Ma R 4 a CTb BOC
n p HJ.1M4101 BOCTH )( " / . B-T peT bH X, I-13HepRn CA MarHHTHblH MOMeH T o6pa 3 -
Lta M(H). AnR 3To r o J.1CnOn b 30BanaC b Ta *e YCTaHOB Ka, 4T O J.1 AnA \ 
J.1 3Me p eHHR X (H). To n b KO 6e3 e Kn~4eHHR nepeMeHHoro MarHHTHoro )
non R. e Hr Han , HHAY~J.1pyeMblH S H3MepH Te n bHblX KaTYWKax BO BpeMR 

nHH e HH o r o Ha p aCTa HHR HnH y6b1SaHHR nonR, nOAaBanCR Ha HHTe r pH

PY~~H~ Mar HHTOMeT p , B~XOA KOTopo r o nOAKn~4anCR K caMonH C ~y . 


B He KOTopblX cnY4 d RX AnA n OBblWeHHA T04HOCT~ MarHHTHblH MOMeHT H3
Me p .FInC.FI MeTOAOM nepeABH)KeHH.FI 06pa3~a H3 OAHOH KaTYW KH B APyrylO , 

a CHrHa n C Ka TyweK n OAaeanc n Ha 6an nHCTH4eCK Io1 H ran hBa HOHeTp . 

3 TH H3He peHHR npOBOAHn HCb KaK npH YBenH4eHHH BHeWHero Ma rHH THoro 

nonR AO 3Ha 4 eHHH Bblwe Hc 2, TaK H np"1 e r o YMeHbweHIo1 H AO HynR . 


Ha o6 pa 3 ~ e C Ka*AblM 1013 Tpex BbiweYKa3aHHblX COC TORHHH nODepXHO

CTH 6 b1n o npOBeAeHO 60n ee 4eM no OAHOH cep""H H3MepeHH~ n pH p a3HblX 

TeMnepaT ypa x : OT T c = 7 ,95 K AO -6 K. TeMnepa Typa nOAAe p )t(HB a

n aC b nOC TORH HOH C nOM~b~ npe~H3HOHHoro 3n e KTpOHHoro pe r y n RTo pa. 


AnR c o nOCTa sne HHA pe3ynb Ta ToB , HCKnI04a~~er o B03MO~H~e He 

TO'-l 1-10CTH B o n peAe n e HHH T 101 H , Bc erAa OAHo s pe Me HHO 101 3M.epRna Cb 

na pa Be nH'-IHH : 11 V160 R VI )( , nH60 R 101 M. 


3. Ka K H3seCTHO, H3MepeH HR x (H) c e ep xnpOBOAR~HX o6pa 3u o B 

3 KBHBane HTHbI 11 3Me pe HHRM KPH T!·i 4eC Ko r o Kpy r o Bo r o TOKa, 3Kp aHHPYIO

~er o BH YTpeHHH~ 06De M 06 pa aU d OT npOHHKHOBe HIo1R c n a6o r o nepeMeH 

Ho r o Mar HHTHo r o n OOR. np~ 3 TOM nnOTHOC Tb KpyrOBoro TOKa J Ha 
s 
eAHHIo1UY An Io1H ~ BAo nb OC H ~HllHHApa CBR3 aHa C aMnnHT Y~OH n e pe Me H
Ho r o n Oll.FI H £ COOTHoweHl-teM H ~ = O.41T J s / rAe HanpR>tI:eHHOC Tb n om~
B 3pC Te Aa x . J g - B A/ cr/ . HHH HManbHaA a MnnHTYAa B HaWHX ~3Mepe 
HIo1 RX COCTaBn RJla 5·10 - 3 , 4T O COOTs eTc Tsye T J 8 = 4 x 10- A/cM. 
6btno YCTaHoBlle HO. 4TO ~opMa Kplo1B blX )( ' 0-1) H )('''(H) 3aB HC Io1T 
B HeKoTopoH CTe n eHH OT CKO POC TH HapacTaHHR OC HOBHo r o nonR dH / dt 
H OT 4 aCTOTbI ne peMeHHoro nonR / KoTopaR Mor lla MeH RTb CR OT 33 AO 
7800 r~ /. OAHaKo n pH BbinonHeHHH ycnoBHR dH / dt < v ~ <l>o pMa 
KPIo1B btX )(H) OC Ta a a naCb HeH3MeH HOH 101 COBnaAana C n o nY4eHHOH no 
T04K aM /KorAa pa 3BepTKa BHeWHe ro n onR npeKpa~anaC b Ha n e pHOA 
04epeAHoro H3Mep eHHR/ . 06e COCTaBnR~He Boc n pHHM4HBOCTH ablXOAHnl1 
Ha COOTBeT CTBY~HH HopManbHOMy COCTORHH~ ypOBeHb npH OAHOM VI TOM ) 
)t(e nOlle, KOTopo e n pH Bcex TeMnepaTypax cOBnaAano C T04HOCTbO 
AO 5% C ~~, onpeAeneHHblM no MarHHTHOMY MOMeH Ty. Ha pHC . 1 J.1 2 )' 
B Ka4eCTBe npl1Mepa npHBeAeHbI Kpl1Bble, nonY'-IeHHble n pH noc ToRHHOH 
TeMnepaType: )( ' ( H) , )( "(H) BMec Te c R (H); M(H) BMeCTe c R(H). 

PaccMoTpeHlo1e peaynbTaToB nOKa3b1BaeT clleAy~ee. He3aBI1CI1MO OT 

COCTORH HA nOBepXHOCT H 06pa3~a Hen ocpeACTBeHHO Bblwe H~2 He YAa
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PHC. I . THnH4Hble KpHBbie 3aOH 
CHMOCTH BOCnpHHMYHBOCTH H 

3neKTPoconp oTHBneHHn OT Mar
HHTHoro nonn . H_o = 12 3. 
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PMC. 2. THnH4Hbie KpHDbJe aaSH 

CHMOCTH MarHHTHoro MOMeHTa, H3 -

MepeHHoro 5annHcTH4ecKHM MeTO 
)lOM, H 3neKTpoconpoTHBneuilfl OT 

MarHHTHoro nonSI. 

110Cb 06Hapy*I1Tb 3aMKHYToro CBepxnpOBOAA~ero CllOR, cnoco6Horo 
He CTH TOt< , KpI-1TH'-IeCKaR nJlOTHOCTb KOTopo r o npe BblwaeT 4 · 1 0 -~ A/cM. 
3 Ta Benl-14HHa MHor o MeHbwe TeopeTH~ecKoro 3Hal..leH~A / 8.9 ' . 
TaHHoro AnR 6e3BHxpeBor o COCTORHHR C nOMO~b~ Bblpa*eHIo1A 

-2 3/2 ... ... 
: 0 ,3 Hci T)[ 1 - H/ H <31 / cnY4ai'i Hl. I , H B 3pCTeAax,K 

A/CM/ . AnR Hawero 06pa 3 ~a HC31 Hc2 = 1,25 IC M.HL-1*e/ , I( 
3 ~ -1 

-+ 7,5 d O Pn Y : 621c H~2/6, SS K/ = 4 " 0 3 , Ta K 4TO 
Teop./ ' n 3ooO,3A/CMHJ c• J e.'> 7. 10 . 

paCC4H 
JJ;OP~= 

J" B 
"'00"'0 + 

T PJ e. = 

Ta Kor o 60n bWOrO pa3JlH4 HR Me~AY TeOpe T H4 ecKO~ H 3KcnepHMeH
TanbHOH BenH4 H H aM~ KpHTH4e CKOrO nOBepXHOC THorO TOKa B611H3H Hc 2 
He OTMe 4anOC b HH B OAHOH pa6oTe . nonY4eHHblH pe3Yllb TaT cBIo1Ae Ten b 
c Tey eT 0 npeAell bHO HH3KHX, a Mo~e T 6 b1T b , 101 HyneB~x 3 Ha4eHH.FI X Jc s • 
XOTR 101 He HCKnlO4aeT cy~eCTBoBaHHR nOBepXHOCTHOH CBepxnpOBOAHMO 
CT~, e c n H CYAHT b n o R(H ) -ne peXOAaM. n eHC TsHTen bHO, anb TepHa THB 
HOH npH4HHO~ CHH)!(eHHR R(H) no cpaBHeHIo1~ C Rn B nOllR X Bblwe Hc2 
Mo*eT 6b1Tb TOllbKO ~nYKTya~HoHHaR CBepxnpOBOAHMOC Tb . AHanlo13 3 TOH 
np0611eMbI, BblnonHeHHbI~ B pa60Tax 16 , 7 / . H xopowee cornaCHe npH
aeAeHHblX TaM paC4eTHO~ H 3KcnepHMeHTallbHblX KPHBblX n03BOlllo1nH HaM 
o~eHHTb Rflu c .(H) / Rn AnR Hawero c nllaBa. OKa3anOCb, 4 TO AllR 
t = 0,7 H H/ H c2 > 1 , 1 Rfluc.<H) / Rn> 0,98 . TaKIo1M o6pa30M, npHHRB 

3a Hc3 none, npH KOTOPOM 3KcnepHMeHTanbHaR KpHBaR R(H) I Rn.= 
::. 0 ,98 , M~ nonY4HllH BbiwenpHseAeHHoe 3Ha4eHHe ~31 H c2 .= ',25. 

3aMeTIo1M, '-ITO , KaK clleAyeT 1013 pa60T / IO,II / . Hcnonb30BaHHe He 04eHb 
ManbiX H3MepHTellbHblX TOKOB AllR onpeAeneHHA HC3 no KPHBblM 
R(H:) ... Rn He RanReT CR KpHTI14HblM H, CKopee acero, HaHAeHHaR HH)t(HRA 
rpaHIo1~a OTHoweHHR HC31 Hc2 AnA J Ii3M.= 10-

2 
A/cM 6m13Ka K pe

a11bHo~. 

2 3 
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06Hapy*eHH~e B HaCTOR~e~ pa60Te AnR c nnasa Nb-79% Zr HH3KOe 
3Ha~eHHe HC31 Hc2 H OTCYTCTBHe 3KpaHHpY~HX CBepXnpOBOAR~HX 
TOKOB B~We Hc 2 cornacy~TcR C AaHH~MH CHCTeMaTH~eCKOro HCCneAO
BaHHR 110,11 I nOBepXHOCTHO~ csepXnpOBO.QHMOCTH CnJ1aBOS Nb-Ti C I< = 
= 2 +20, H3 KOToporo CJ1eAyeT, 4TO C nOBblweHHeM K YMeHbwaMHCR 
OTHoweHHR HC31 H c2 H, clleAOSaTeJ1bHO, H r = 0 ,011 Hc2 13AeCb 
H r= 0,01 o603Ha~aeT none, napal111enbHOe nnOCKOCTH o6pa34a, npH 
KOTOPOM Ha6n~AaeTCR KPYToe naAeHHe KPHBO~ 

fg l.o,J:H)I, _ BIBn = 0.01 

B cny~ae HaWHX H3MepeHH~ OHO 6nH3KO K 3Ha4eHH~ nOllR , npH KOTOPOM 
BblXOAHllH Ha KOHCTaHTY KpHBble X(H) npH H~ ... O/ . 

OTMeTHM, ~TO HaHAeHHY~ HaMH HH3KY~ BeIlH~HHY OTHoweHHR Hc3/Hc2 
Henb3R 06bRCHHTb TonbKO BIlHRHHeM 3$$eKTa napaMarHHTHoro pacnapH
BaHHR I2/ , TaK KaK Aa*e no 3aseAOMo 3qBbiWeHHblM o~eHKaM, cAellaH 

/ 12HbiM AIlR TaKoro *e 06pa3~a B pa60Te / , nonY4anHCb 60nee BblCO
KHe 3Ha~eHHR 3Toro OTHoweHHR . 

Mbi nonaraeM , ~TO YCTaHoslleHHble B HaCTOR~e~ pa60Te $aKTbI 10T 
cyTcTBHe CBepxnpOBOAA~ero noeepxHocTHoro TOKa C 3aMeTHOH KPHTH
~eCKO~ nnOTHOCTb~ H HH3Koe OTHoweHHe Ht31 Hc2IRBllR~TCR He HCKJl~
~eHHeM, a CKopee npaBHllOM AllR CBepxnpOBOAHHKoe BToporo pOAa c 
AocTaTo~Ho BbiCOKHMH 3Ha~eHHRMH 1< . 
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r OH4apOB 	 H. H. HAP . PB-B 3-60 
o nOBepxHocTHOH CBepxnpOBOAHMQCTH Cl1naBa Nb -7 9%Zr 

Hccnep;OBanCfI 0 6pa3eI..\ cf> 4 MM , AJIHHOH 40 Mr.f, He rrOABep r aBmru1

eft .o.e¢ opMaI..\HH H HMeBWHH pa3nH'lIHbie C OCTQRHHJI nOBepXHOCTH. H~2 

onpeAenRnOCb n o H3MepeHHRM HaMarHH'lIeHHOCTH, KpHTH'lIeCKaR nnOT

HOCTb 3KpaHHpy!OW,ero TOKa J c s - no BOCrrpHHMt·IHBOCTH /aMTInHTYAa 

nepeHeHHo ro nonR ~ 5' 1 0-5 3/, HC3 - no R(H) - nepeXOAaM. YCTa
HOBneHO, 4TO HenocpeACTBeHHQ BbnIle H ~2 J c s < 4 · 10 - 5 

A/CM, a 

BenHtlHHa OTH o weHHR HC3 1 Hc 2 :::: 1 , 25 InpY! T I Tc::'O , 7/. Pe3ynbTaTbJ 

cpaBHHBa~TCR C AaHHbJMH APyrHX paGoT. 

P a 60Ta BbInOnHeHa B naoo paTopHH BbICOKHX 3Hep r mi: OlliH1. 

npenpHHT 06DeA~HeHHoro ~HcT~TYTa RAepH~x MccneAoaaHMH. AY6Ha 1983 

Go neha rov I .N . et a l. PB-B3-60 
On t he Surface Superconduc tivi ty of Nb-79%Z r All oy 

A sample of ¢ 4 mm, 40 rom l ong was s t ud ied, whic h hadn ' t 
b een deformed, wi th d i f fere n t quality o f the surface. H~2 was 
de termined by magne t i z ation, cri tica l sur face curr ent dens ity 
Jcs - b~ susceptibi l i ty (the magnetic f i eld amplitude 
~ 5' J O-	 Oe), H c 3- by R(H) me asurements. I t was found that

5
Jcf 4'10- A/em immediately abov e He 2 and t ha t i!:3/ B e2 :: 
=. 1,25 at T fTc =. 0 . 7 . The resul t s were compared with other 
data available. 

The invest igation ha s been performed at the Laboratory 
of High Energies, J INR. 
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