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B PaMRaX MO~e~ rHHs6ypra~a~ay nOKaSaHO, ~TO B CBepxnpOBOnn

IllBX o6pasQax: C IlJIOCKKMH ~~KTaMH MJlteT npOHCXO.ln\:Th paSMlrrRe rpaSOBO

ro rrepexo~a TOro Ite xapaKTepa, qTO H B c~~ae paSMHTHR B Heyno~o~ 

'l!eHHIiX o6pasQax, CMSallHOrO C Y'I!eTOM TeIIJIOBI:IX 4J.n:yKTyatnm. Ec~ ~e.., 

IDeKTIi C.lIylltaT KaK sapo,nHllm CBepJPlPOBO.nrnnefi tlJasli nPH rr::: 1s "7 7; , TO B 

TeMIIepaTYPHOM HHTSpBEUIe 7; <T < Ta TeIIJIOeMKOCTI:., CMSaHHaR C 

~e<lieKTOM, S~eTOJ! COOTHOllleHHeM C '" crm;.t er-7cir'1z., KOTopoe co~ep... 
3RT TO~KO o6~eMKije xapaKTepHCTHKH o6pasua. 

I) KaK IIpaBl!:JJO. CBepxnpOBO~ rpaaoBIDt nepexo~ B nO~KpllIcTEUI
~'qecKlIIx TeKcTYPHpoBaHHHX MaTeplIIanax paSMHT,qTO 'l!aCTO C~HBaeTCX C 

MlIIRpocROITllI'I!eCKKMH Heo~opo~oCTXMH CHCTeMH. B 'l!aCTHOCTH, paaMHTHe 

CKa'iKa TeIlJIOeMROCTPl: THIJa C "'" CT- z:y"'t6'h.f1CHXeTCll Ha:oocTaHHeM po~
I1Ten.OBI:IX ~KTyanHi IIIs-aa Heynop~o'l!eHHocTIII o6pasua1 . B HaCTO

HmeA pa60Te nOKaSaHO, qTO pasMHTPre TaKoro :IKe TeMIIepaTypHoro nOBe~e

HHX MJ:lKeT nO~'qHTbOJ! B CHCTeMaX C nHOCKlIIMH ~e~eKTaMllI TRITa IIJIOCROCTeA 

~OAHKROB8HHX. rpaIDlIl SepeH H ~. B paMRax TeopllIH cpe~ero nOM (T.e. 

6ea Y'IeTa T8lUlOBI:IX q>JIyRTyanHi). He~aBHO npoBO.n;wmCI:. no~6HHe IIIC

CJle~OB8HKII .In\:aMarHllITHliX CBoAcTB cBepxnpq~x Sn ,.Alb • Rq H ~ •• 

co~epJE8ll(Hx OJUIY nHOCKOCTI:. ~mK0B8~2 • 

2) PesY~TaTIi 8THX 8RCrrepl/IMeHTOB xopomo OITllICHBaDTOJ! MJ~e~m rHHs-

6ypra-JIa~ay (rJI) C ';0/OJIHHTe~HliM r;-o6pasHIiM "VleHOM. B ~HKItHOHa
3~e cB06o~oA 8HeprKMf

1./1. 2 1 l • 

E-£ :: (c/:1: [(tltm)Ie{ '1'1+ Mg./ + (1.12.)/IfI-;J;;:)ICf'/ ZJ ' (I) 
:. n .1.:1.1% 

r~e m - MElcca a~eKTpoHa. a.. I: ( 'f-'(.) . 7; -TeMIIepaTypa CBepli-

rrpoBO~ero nepexo~a B 06~eMe; ~e~eRT paC~CJlOlteH B IlJIOCKOCTIII jC =o. 
L - TOIllBHa IlJIeHKllI. err ,/; -KOHcTaHTi/4I. lIJIeHoM c r OITHCHBaeT-

OJ! ycueHllIe CBepxnpoBO~x CBoAcTB B 06MCTH IIJIOCKOrO ~e<lieKTa (r:> 
0), 

B TeMIIepaTypHOM HHTepBaJIe ?: <7'( 7; HeCHMMeTpllI'lHM rpasa cy

RleCTByeT OKO~O ~e<lieRTa 3iMJeRTHBHO B 06MCTH C ~HeHHIiM paSMepoM no

~ A~:= 1, 'l2'I!tCt! • 3~eCb 7; eCTI:. TeMIIepaTypa BOSHHKHOBeHRll: no-.t 

Bepx::aOCTHOro COCTOXHHll (,ItJIH ~ 0;-7;,)1'£ r;:;O.O.1 ):'i'="'.P~ 
II " I . 

MmmMIl:aHPYx iPYHKItHOHEUI (1). nO.lIy'l!aeM ypaBBeHHe ,lLlIR: pacnpe~MeHJU[ na-

I "Vir.i;~l.tjj..~I-KHcmyr l 
Q!f'iWI.'CJU..... 
t;~ ."',.,..,..,.,-u , 



- -

paMeTpa nOplf.l\K8. 'ft':)c) 

f Z Z .3
\~ l'Im)~ It;/+a./W +h/If'/:= a (2) 

l! rp8Hl!'qj{lie YCJIomm R: HE3MY 

J../IP/:e::rQ '" +i:.'I'flx..Q ? J'/I:/I.f/t/./z, :::0) /l.f/rL /a-:: I./;. ) (3) 

r;n:e ~ ~ paBHoBecHHit napaMSTp nopa:,ItKa B 06MMe (~ = 0 npH a"'/ 0, 
~ .. (-4/8/'z, a..( 0). 

YpaBHelllle (2) HMeeT HHTerpaJI I'misdypra-JIaH;n:ay 

z. i. z t 

(i/l(nt)(clO<./W)-a!If!-(IIZJ/l;I/ "'6') (4) 


r;n:e (} ... ;n:aarOHanLBag ROMllOB9BTa TSHsopa HaDpHESHRa. 

Y;n:06HO npeBpaTKT:b <pyHKIIHOHaJI (I) B <PYHRO;mD OT ~ l! 11f&=.; • ~ 
nyTeM nepexo;n:a K llliTerpKpOBaRl!.l) no IY'/ npR nOMOIl\R ypaBHeHlcUl': (4). 
PesYJI:bT8T TaI<OB: 

S
IPs


lit. z.. 'lIZ Z.
f.-f =(ztlm ') 'I'. (o./If/+ ~/lp/"'G')d/"'/-L6'-r'll". (5) 
6 

3;n:ec:b II{; onpe;n:e.n:.a:eTCJl YCJIOBK6M t.mHlfM.YJ4a. <PYH~ (5) 
no nepeMeHHoit ~ ,'t{TO COBna;n:a6T C nepBIiM HS rpaHH"m1iX YCJIOBd (3), 
r;n:e npoHsBo;n:HHe onpe;n:eJreHH npJ!! nOMOII\H ypaBH6l1l1J1 (4): 

Z -4 /. 
(6)y;, =£ (a..-a.+{ias-a.)-zlf3 , as =oC'!: . 

BTopoe :HS rpaHl!'lHHx YCJIOBKi (3) ;n:aeT: 

l. tC
o.~+2~+G'-O , (7) 

a HHTsl'pHpoBaHHe ypaBHellllJl (4) B mrrepBaJIe (- LIZ, LIz) UPHBOltHT K B1i

paaewm 
ll1 JIIfJ! 

'ttf.~zL/1 == f If.. ,t;jlp/~(1t2)/Y'/~O (8) 

" 
Ypa:BH6HBJ1 (6-8) onpe;n:eJ1JlII'l' saBKCHIIOCT:b T6asopa HaIIpll:&emdt OT TeMIIepa-

KOCTlII nOJrY'laeTCJl .ItBYltpaTHliM ltHlPPepeHltl!poBaHHeM ypaBHeHHJl (5) no na

paMeTpy Q.~ £(T-f) • PesYJI:bTaT oc06mmo npoCT B CJrY'lae TOJrCTOit Mac-

TllliIi, L." ~(Q) ,( ~a..) = 1i IZM 'lJ.tlal fiz - KOppeJIlIIlHoHHag ,nmrna), 
Kor;n:a If.::: 0 npH a."7 0 H '4 r:(-Q.II} Ill. ,lI. <: 0 H COOTBeTCTBeHHO l!S 

yp8lJHellllJl (7) HYeeM: () ~ 0, (J.7 0; 0::: 0.'/2£ ,a." O. 
B STOM npe;n:~HOM cJrY'lae ~ TeDJrOeMKOCTlII Ha e.D:HHRDY DJroma;n:l! 

~ o6pas~ nOJrY'laeM: 

t. -112 
bf.fllL a. ,0 < Q. <a.s } L?? 1 (Q..) 

(9)CS-Cl'l _ 

..a. C { ~ -:Ii.- /a,{-'IZ tJ.,(0) L?,,1(a.).
(ZMj"% 

B nOCJIe,mmx BHpalIteHPfJIX A C =oC'{!/1 eCT:b CTaH;n:aPTHHit CKa'!OK TeDJrOeM

KOCTlII B Teopo rJI. 
3. HHTepecHol oc06eHHOCT:bD ypaBHeHHI (9) JlBnHeTCH TO, 'ITO OHH 

He S8BHCJlT OT napaMeTpa r ,xapaKTepHsyuneI'O ;n:onOJrHHTeJI:bHYD SHep

I':Im, KOTOpag CBJlSaH8 C MOCKli1M ;n:e<lleKTOM. IIo-:ae;u;liIM0UY. aTa Oco6eHHOCT:b 

eCT:b OTpueHHe Toro IllaKT8.. S8Me'!eHHoro BPS6M H MOOPOM I .5" /, 't{TO TaK 

HaSImaeMlll!: SKCTpaOP,ll.1mapBHit nepexo;n: UPi'! '!'''' 1Z , KOTOpllit CB-'n',H C yrro

pa;n:o'!eHHeM 06~eMa B npHCYTCTBO yrrOPft.D:o'!eHHO~ nOBepXHoc~5 , Bcer;n:a 

npoHCXO;n:HT, HeCMOTpJl HB. UPH'!mlIi, B1iSllBBDln'Ie JrOKaJIbHOe BOSlfHKHOBeHHe 

DapaMeTpa rropg;!tltB B o6JIacTH ;n:~eKT8 npH 'T'? r:. . JJ;py:rm.m CJIOBaMR, CHH

ryJrHpH8Jl DJrOCltOCT:b CJrYXHT sapo~eM HHSKOTeMDepaTypHO~ ~SIi, KOTOpag 

pacnpoCTpaHSleTCJl G yYeH:bmeHl!eM TewepaTYphi B 06MM, Ha'DIltaJl c nOBepx

HOCTH. HO xapaKTapHCTHKH ;n:~eKTa He BJlHJlDT Ha TepMO;n::HHaMHKY CHCTeMH. 

Up. MeTaJrJrYPI'K'leCKOI 06pa60TKe aa6JrnnaeTCH paSMHTHe IllaSOBOI'O 

nepeXO.D:$, KOTopoe MOxeT 61iT:b CBJlSaHO C Heo;n:aopO;n:HOCTJIMH paSHoro %8

paKTepa. HanpJ!!Mep, npH Bhl'fSlI'iIBaBBlI npoBOJIOK HS DJraCTH'leCROI'O MaTepH

ana J4~ BOSHl!KalOT ltHCJIO~, KOTophie SUlJIJlmCJl n;eHTpaMH SaKpeDJreHlcUl': 

BKlPei• B H8KOrophIX C06ltHRSHBJIX co CTPYKTYPOI A15 rpaliHllll SSPeR Toxa 

CJIyJt8.T n;eHTpaMH sa1tpeDJrellllJl. lIeq,eKTHI TaKOI'O po;n:a B paMKax TeOpml: rJI 
COS~ dI- 06paSHHe oc06eHHOCTH B <pyHKUHOHaJre CB060;n:aoit SHepro. 

KaK lIpaBBJIO. napaMeTp r B ypaBHemm: (I) MeH:bme HYJIJI. H STO OSHa'la

eT, '!TO ;n:ePeKTIi IIo;n:aBnJImT BOSlfHKHOBeHHe KOrepeHTHOI'O COCTOJIHHR. 

I 
llPHllePOM ;n:ePeKTOB C I'" 0 JlBnHeTCJl 6oJII.llloe ROJIlI1ieCTBO MOCROCTe~ 

.ItBO~BaHlcUl': (IJ,IO. ROTOpHe noJrY'lBIlTCJl npH DJraCT:H'!eCROit ;n:E$>pMaltlnl B 

Sn 6. B STOM DJraHe HHTepeCHH HCCJre;n:OBallllJl e;n:HHlfllHhlX IIlI. ;It1IJl Ko

ropliX OllBCaHHe B paJotRaX <PYmo:\HOH~ ~JI npe1tp8CHO corJracyeTCJl C .·cymeCT

:&yIIlIlDIII &KCnepJIMaHTaJIl,HHMH ;n:aHHhIMH!7 • . 

TYPH 0::: Sl'lj fa 'laDe Iff:: lfs('!') , tp,. ... lP,,('l). IlHpazeHHS }.tJIH TeMOS.... 
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SaMeTliM, ~TO paSMHTlle ~SOBOrO nepexo~a R, B ~CTHOCTR, CKa~ 
rTT 7!/-#t:

TeIIJIOeMROCTll TIO S8KOHY (c3-cn )IAC r.../-I- " MOlleT CJl.'YDTJ:. KpRTepHeM 

,lI;JUI J(!(eHTHiPHKaUm! IIJIOCKlIX ~eilleKToB C r7 O. CAHaJIOI'H'IHoe paCCMOTpeHRe 

nOKaSHBaeT, 'lTO ~aMaI'Hl!TBHlt MOM9HT I1.ll lI':MeeT TeMIIepaTyPHYD SamIeH

MOCTL TaKoro ~e xapaKTepa, RaK R ~KTyauzOHHHI ~aM8rHRTHHft MOMeHT 

~BYMepHHX CBepxnpOBO~X nnaROR). 9TO cnasaHO C TeM, 'lTO ~KTy- ., 
auzOHHaH ~06!3BKa K TeIIJIOeMROCTR, KMem;as: Ty ze CaMYJl KopHeDyD o(,:o6eH

HOCTl> , HaMBOro MeHLme o6cyz,naeMOro B STOM coo6me~ ~KTa. oCOOeHHO 

Korna B CRCT8Me npHcyToTByeT 6o~moe Ko~eCTBO on . TaK 'lTo(C.~~)/4C .. 
npOIIopqaOH~Ha nnOTHOCTH nnOCROCTS! ~iBKRO~. 

I'paH1{~Wl TeMIIepaTypa T", BHlIIS KOTOPO~ KOPHeBrul SaIDICHMOCTJ:. 

Oy~8T Ha6JmnaTLC.Il: To.( T·<. 1S • OTIPe~eJ1I1eTC,R (,:OOTHomeHHeM 'j('l'*) 
~ L. 

9TO nOKaSHBa8T. ...'ro Ha OCHOBe SKCTI8p:I!MeHTIlJU>Hol!: KPHBO:il: ,lI;JUI Ten

~oeMROCTlil B nPKHUHne MO~O nO~~TL OQeHRY ,lI;JUI Me~OCKOCTHoro pac

CTO.RlllUI. COBpeMEmHas: TeXHo~orM nO~qeHKH }!CRYCCTBeHHliX CBepx:pemeTOK, 

HaBepHoe) ;naCT Oo~moe Ko~qeCTBO TaKlIX CTPYKTyP, r~e (1) 6y~eT OOCl'l 

BaTJ:. 	 TepMO.l4IIHaMH~eCKlIe CBOitCTBa. 

B Sa&mD~aBHa OTMeTlilM, ~TO TepMO~HaMH ...eCKoe nOBe~eHHe CHCTeM C 


IIJIOCKHMH ;neilleKT8MH noxolle Ha nOBe~eH}!e HeynOpR;nOqeHHHX CHCTeM C y ...e

TOM T9nnOBHX WnYKTY~, 'lT0 He06xo~ yqHTHBaTL TIP}! HHTepnpeTaueH 

SKCnepHMeHTaxbHHX naHHHX. 
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HBaHoB H.B •• MHmoHoB T.M. PI7-87-187 
TennoeMKocTb ToncToH cBepxnpoBoAH~eH 
nnaCTHHhl c 3~eKToM 6nH30cTH 

B paMKax MOAenH rJ.[H36ypra - naHAay nOKa3aHo. qTO B 

CBepxnpOBOAHIIUiX 06pa3IJ;aX c nnOCKUMH Aeq,eKTaMH MOlKeT npoHc
XOAHTb pa3MWTHe q,a30Boro nepexOAa Toro lKe xapaKTepa, qTO 
a B cnyqae pa3MbITHH B HeynopHAOqeHHbIX o6pa3u;ax, CBH3aHHoro 
C yqeTOM TennOBblX cPnYKTyaIJ;HH. Ecna Aeq,eKTbl cnYJ!(aT 3apOAhl 
UIaMH cBepxrrpoBoAH~eH q,cl3bl rrpH T > Tc ' TennoeMKOCTb 38AaeT 
CH cPoPMynoH Cs-Cn = const !T - Tcl-Vz • 3aBHcH~eH TonbKO 
OT 06'beMHbIX napaMe TPOB • 

Pa60Ta BNnonHeHa ~ na6opaTopHH TeOpeTHqeCKOH q,H3HKH 
OHHH. 

npenpHHT 061oe,lJ,HHeHHOrO HHCTHTYTa R,lJ,epHNx Hccne,lJ,oBaHHi. ,lly6aa 1987 

ITepeBoA r.r.CaHAYKoBCKOH 

Ivanov N.B •• Mishonov T.M. PI7-87-187 
Heat Capacity of a Thick Superconducting 
Plate with Proximity Effect 

It is shown that within the framework of the Ginzburgr 
Landau theory the plane defects may smear the superconduc
ting phase transition in a manner similar to the smearing 
connected with the thermal fluctuations in disordered sys
tems. If defects stimulate the appearance of a coherent 
phase at T > Tc. the heat capacity formula Cs-Cn = const· 
• IT-Tc I-Vz contains only bulk parameters. 

The investigation has been performed at the Laborato
ry of Theoretical Physics, JINR. 
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