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hhm~BJ,le CK!2e~ 

TIcA rerep~3SWMH OOBaMaDTC~ CHc r eww, npOACraB~RD~e codol cweCh 

paSnxqRYX ~s &aKoro-~Hdo se~eotBa. TaKas CKeCb, 800dle rOBopa, H8

p8.BHos8os8o. PaSR08eOie AoCtaraetCI up. AelcrsHK aa CHCteMY Bao~HX 

CIJI /1/, 11 pesyJruare qero cIlnCJIllyeTcs npocrpaBOtBeBBOe plcnpeAoJlo

aKe ~as . PaccKorpoHle CMe.aRBol C.CTexw nOApasyweBaeT ycpeAHeale no 

BC8B03KOXBiIlll ~30BWM 1t0HIIKry18I01ill /2,3/. T8o"oo ycpeAHeslie S cJlY"8oe 

apro~ecElx ClCteM 3KBRBaJleHTBO ycpe,lBealm no BpeKeBI. npwqeM AO

CraTOqaO notpedoB8on, qtod.. CBolcTBO 3prOnQBOCTI B..nOJra~~OCb .IIDh 

aCllKJItotlN eO';1 upl nepexoAe It tepKoAIBaK/(QecJ:oKY npe}I.e~4/. Eo~ee 
taro, AlII 3aMJ:RYTYX ItBlBTOB..X ClCTeK 11 !tOBeQaOM od~Me cpe,lftxe Ot 
onepatOpoB IlIUJlTCI nOQn nepKOJUI"OC..IIKK ¢lYIll.ItHOH spoMeHH /4,5/ II 

ttostowy npR t - 00 811 It xaKO»Y npeAe~ HO CTpekBTCI. YcpeARoale no 

BpeKeaH YK8.38BBlIX noqn OopHO.J;llqeCUx CpeA811X .MieT B8J1J1"IlHY . ltBBO 

sauca.lle or ae.qanaorO paon,rAeJlOHU BepoaTROCTel, no B8COBKeCTIIKO 
co CSOICTBOK 3prO~QBOOrl /4 • C4eAosaTea.HO, ItBaRrOBaa CIcrOMa 

koxer cran aprO,ll.necltol TOJll.ItO noc~o TepWUlBaMlqeaOro oepexoM. 

TIp. Itas,lol ~nClpOMBBOI lto~.ryp8oll" 4Wi3 CIlOtell6 seOABopoA

88.. BccJle,loS8.BKe nO.lOdBWX CICTeM npeAcTaBuer codol OTAoJU.Hym npod

Jleary 16/. npOBuoulfe xe ycp~BenJl no ~30BllII ltOH4JIrypaIlUM 00380"

8T CBecn 38.'¥"r It OJJ.HopOABol C acWlUTlBHWM rrutLurOBIlAHOM /3,7/, 
cooTseTcTBym~.x MBoroypoBueBol CHCTeMe. qlCJlO 3rBX waxPOCKOOI"OCltIX 

YPoDsel paSHO qRcny ~30BWX cOCToas.l. M8oltpOCKOnlqocx.1 xapaltTep 

YPOBHel OT.IIJIlIaeT *5'D1 BBWI raKIJlIoTOBJI8.B reupoclJa3BoI CIOt8111i1 OT 

noxosu raMJI.u.tORW8.\IOB CICTeM c aeOKOJlJ>KHltR M.ltpO~OOllqecll.x1 

KB8.HI08WMI YPOBR~I, aauplKep, CIICTSM co CM818BBOI BaJleRrRocT.ml8-II~ . 
MeTO~ onlcaa•• reTopo;a3BWX CICteM /2,3,7/ YODe~o DplKeR.JlCI 

.US IC CJleJ;OIWlBIll Pa3J111qIlilX CMoce.} aaDp.xep, ItpllCTaAJl-D,J.I:oCTlI2- 14/ 
,e~p'OMarUeT.Il-n8op8.M8.rBetll /15-17 , aBT~eppOMarH8rlX-napaMarBeTa¥ 

I 7 , cerH8To3JO~pllt-D8opa3Jle¥tplll /19 I Apyrlx. 

K.aJl8'tCI eCT eCtlo BIIKM III CCMOtpeU C nOMo..m MlltpoCItO 01" 8CltOro 
rOTep~sBoro nOAXo~a 12,3,7/ laltse I osepxnpoIO,lI..e leaOC'DI8, 

npUcTs.... n lalt CMoe. Ropaanaol I C88pXOpollO,l.el ItOMnOHeIIT. 

lllYXIlIAltOCtBaa tpallTOBIta ClepXnpOBOARlltOB BOCXOABT Il ~oBOMeBOJOrl

qOCl1K teop.aM roprepa - Ka31~ I rla30ypra - naBlaY /20/ • llpe
.xy.ecno uTopo4asBoro oo,tXo,la /2,3,7/ 38.XJllNaerCR 8 TOM, qTO OR 

n03BOUOT cIUlOCOrnaCOBaHI.-& OOpa30M onP0,l8IIlU 1l0an&BTp8.lt1. IOPM6.u.

}loD I cBepxnpo80....ea ~3. reTepapaSHIU MO.le.u. caepxnpoBO,lB118. 131"80
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.naC}' B PJme paoo./21- 24/. B Ha CTOJIlllSM .nOlUIa,n,e lia nplililepe a TOlJ 

IIO,llelll1: dYlYt npOKJlJI1)CtplipOBaIIW od••e CBoltCtBa rerepcxlJ8SRYX Ctlcrelf. 

2. _raw"JI~tOBftas KO~ 

rlUUlAUORKaB cweC. cBepXnpOBO.D.lQel II Hop.aaJILBOR ~s 0Pe.ll.cT8BJl.llet

Cli "pIlKOR cyaotolt 

(1)
H == H1 G H2 

B mtOpOR HI - 3<WIe Ittll BHId rawulotosJlaII cllepmpoBoA..el J;ownOB811 TW, 


H - BOpwaJl~BOI KOKDOaeHtli . Oneparop H, 3aAaB sa n~OctpaHcrBe ~ 

BO~HOBWX ~YHXIt" c napYlIelfHol if (L ) - caaotetplI8. /25,2 / , 8 00 eparop 


H.l.. onpe.leJlea sa "poetpascn8 'It , odpa30BaHI:IOK 11(1) - CIDOUITPIR

BWIUI BOJIBOBW14 ~yBltlUJlOOI. iloJlIlWR rall1lJll>tOHSaH ( I ) .IleRctByet Ba 
npocTpaRC:r&e 

(2) 
...,,-- - :f fx\ :f:r - 1 ~ 1. 

Upoct pasc na ~yltltttKI '::t--; It 1'; B3aHKBO oprOrOBanBJi, "03tOllY 00

.leBW8 aJ epatoplI, BXO.llltll8 B rlUUUUOBII81U1 H, II t-1. , coomeTctBYDT 

YUHtapBO Be3ltBHllal8nlll II npe.-c 18 UeRII.IM. 

KaK,llW1 .3 rtul.lJlUOBIIAH 011 H ( i = f I.. ) 1I03~Kelf B ~opwe
l > 

~ 

E. . ( k)a~ ( U q ( k ) -H Wi L.t = L (3 ) 
I.. 

l 

L\V. '7
J 

0 k') aT (1,.) a (- J..) Q + ( - k') a (l,l )
_L_ 

I Ll.. L t. 

'J.V 
H ' 

role llB.le J;C k OSHaqaer Radop aKn1..ca L II C" IIB8. s- v 
Od'heK CIICT.8 Vli , 

£. .(I ) '" E(l) t QIo'~ -t) (4) 
.... 

Q - ~eKtDllaJI 1t0RCtUta KYJlOHOIlCltOrO 1138J11110,JlelcnIl1l, E ( k) 
-CDeep 3.nerrpOBOB, Hwe.... npoanOUBK. 1111)., jI - DDlI'JeCK•• no

reslUUU i KOBlleBtpaiUlJl 41a3 IV, BaIO.lJltCIl.3 YCJlOIlU lOlB..aJUoHOCTII: 

repMO,uBaMlfUCJtoro nOT.8BuaJIA 

- - 1-1 /8 (5) S2, :::: - ® er. I~ e 

2 

DPII BOPIiHJl OBJte 

VI, T VJ 1 i, 	 (6) 

t.e • • 3 YC.IIOII •• 

(7)dSl _ d~l2 > 0 ( ""::: 101 ';1=1-"')- 0 ) ,.., 0-	 " :l - •
d IV Q W 

llo~epKB8K ~e pas, qto ~OpMYZW ( I ) • (3) on~eAlmt 34141elT.Buwl 

rAlOnt OHUlI, nOJlyqunl C. 11 ~esy nTaTe Ycpe.lllen •••ex o.lsol c.crew 
no rerepoz,a'&l1I 41J1YJttyaJUlK 1 ,7/. 

Oneparop (3) lIMeer ~O~a.lbBJm CTpynypy, 3.IBaBaJl8JIrIlYII raou

rOBJlaay 1i0roudoll8. - 1iRI. llOSTOyY paccwatpua ellaR sa.-qa ~ Kef dllt ~ 

pensa B tepw0.lllBaUqeCIt OK np8.lel8 aClOOltOUllecu to'lll O. 3to pe8eB.e 

f.lodso oCYlIlectuu C"'M.Il~ oopasOM. C nOIlO.101l npeodpa3 0Ba Bill 
AII,.;epCOBa - IioroHldoBa "127,281 raUJlJoTOSK8,S (J) opo Wtc. KO 1:883.

CDJlHOIlOI ~p.Me. a 001'011 .cnon31etcl 118T 0,I; annpoltclDOIP1 ..ero ralflUlo • 
touallA / 97 • .Ilu yopollleu.. BilUa.lOlt dY.leK cquan, qtO n.llOtBOCT. 

clIepmpoBo.l••el • UOpl8nBoi ~3 	0.lKHaKOBW • paBSW ..p '" N I v ,role 

/II - nOJlBoe .. CAO qacr.~. Up. St Oll XlUIJIll ecltd nOteBIlII81 36,1a8TCJI 
paaellC til 011 	 ~ 

= J [ -w, t J! -) U f/l ' J die 	
(8)f 1 C (k) ze 	 (2 iI) 3 

II 1t0TOPOII 


.... J ~ - 221
E. ( L) = IV, ~ . (Ie) + IV, !:" ( 	 ) 
)

L 

a 	 .U ••UJI noqqaew 1241 y paBReRBe 

-, -> 


J E(k ').... J - ~ ~ (1., tJ, IN elk 
t, (k) = ~ ] ( I:, k') ...., 	 (9 ) 

(z iI) J2 E (k ) 2 e 
t, ( r ) = l'. ( 1) tJ, ( k ) :o 

i ] h ) 

t";8 - .....
E (k ) =foE, 2 (7) + w 2 1:>1 ( k) I ) 	 ] d, L') =L ] ( k,k'). 

s ' 

nOHuenT paUI1', ••11: lepo.'fBocr~ clutpmpoBO.lnel ~a3"', Oope.-Ulell8.1 
DepBKM 113 ypallnes•• (7), Up.BXMa8t I", 

w = (Q +k ) (2Q -'f') 
~ 	

(10) 

:l 
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rolle BB8)le RH 0603BalleH JIII 

K:: ~ J £ (f)[£, (Ie) -U \<Ink) - th (l-w) £l (f) ] elk 
2 j E: ( C) 2. & 2 t9 (:1';; ) 3 

... 
cp = ~ j ,1 l (i,.J H w E(f) d k 


Z! [ (C) ze ( :/ ii) 3 


IUu If CJI8,1tOBaJl O OQ.l8.Tio, ..en II CDeep8 3JlenpOBOB BOPManoBolI ~a3W 

otcytctByet, litO II BJUletCa nplDuDI cJle~C tBJle)l UU) - .Bmp.aatBOCt. 

npoC t pasCTIIl :r;. , cor.aac llo mt opol 

< 	Q1. (- k) O
2 
0) > ==- 0 . 

3 • Q£!!Q!!!~~_£.!.2!!.£m 

BwpazeDII. (9) • ( 10) onpe~enamt OdWIIDWI oepaw8rp nop~, . 8J1h, 

II lonollBne nBll1 napllMetp nopa,ua , ItORll8BTpIlUJID cBepmpoBol~el 10)1

DO BeRTW ltar; IW KJtI.\IIH tepMo)tIlH6 )1I1Q eCltllJ: 0 epe)leu DWX. Hanp llll8p, kOBllea 

T~.11 (ro) .B~ 8TCIi ~YBKll.e l t eMD epaTYpw: 
(II) 

w = w ((5)) 

Tewneparypa , rrpll ItO t opOa 3Ta B8RJ111IBa oO~eTca B e,llBBIqy, B83W
Ba8rca tSJIII8paTypOa Byuean.. @h • .D.u Re8, corMCDO (10), De81l 

ypaBHeHll8 
(12)

K-t'P=Q ( &=6") 

HU8 @h c.crell6 Dpe~CT8BUeT codol II.CTO CBep:xnpOBO~""1) ~a3y, 

a BAlillBaa C $" , CIICT8Ma DJla8Tca yse C)l8ChD cBepmpoBO.u.ul II 

B01ll8U BoR 4183. 
BTopoe 113 BepaB8BCtB (7) J1)18er CKYC~ 1c~o••a retep~3aol 

Ct ad• .lhBOcr •• i3 aero cJleArer 

(D)Q>K.-t<f>. 

3ro OJ1Ia'laet , liTO CII8mIHoe cocroaa.e crABOBHCIi repIIO.J.D811lfIie Cl . 
• wrO~1DI 1'OUItO npl locraToliBo cahROIl IJ~OBOBCKOII 83AJD1O.ICTBu. 

lu Taro lITodw Baln T81Dl8pa rypy cBepxnpo.o.l~ero oepuoR!, 

loa..ell no teBIlJlAJI I 3ADIDJle lcr Blla II !pollle Eap.u1la 

4 

L) 1£1. (t) 1<: Wo ) I £i (k') 1< <.J . 

]CL,k') = 0 


! £1 ( . ) I > c..?o 


TorAa ~~a .e~K nO~lIaell 
--> 

( £1 (k ) I < c.Jo (14) 
£:' 0) = -r'o 	 ) I E% ( Ie ) I '> c..J o 

*OltTJlJIIBaa lIacr01'a ItPKCTAUII ~eCIt O a pe_81'ltB c.Jo 1I0:le 1' Owu CIII3B.B& 

C leOaeBClol r8 Mneparypoi /24/ • 


Tewneparypy cBepxnp Vllv,JIlilIIa rO nepexoAa 1e'~8M, no~ara ll 6 = 0 

B cZI0pMYu (9 ). B n plldJlRlI8BU cJlAOol CBl3R /20/ 3ro Aaet 


- "In 
@c. 0,567 Wo e 	 ( IS) 

r~e h" n.l ( o) 10 , n, (0) Dnotaocn YPoBBel Ha D08 ep xaOCtR 

4'epMJI. KOBCTeJI ta ~ u paet pOJllo all illeuKBBoro WelJJleK1'pOBHO ro Baa. MO
~eIC1'BK8 , 001CJlOBJleHHOrO OOMe DO)l ~OBOHaK.II. Bwpa:raH.e (IS) ornx~aerc. 
OT 1' 8Wnepatypw De peXOlA ~. c1'a BlAprHoI MD~eJlB EKm. HBtepeCBO, ~ro 

'08MYJIA, COIIDaAa D. a a C (15), dWJla ~eBoMeBOAOrJlqeCltll BWBe~eBa Cypwol 
3 /, xoropwi npOBepllJl eo XOPOIlll e cor JIl. clle C 3ltCDepllWOB raJlbl!HWI 

3111.IIeBIIDII .ua dO.llJoDaCrB& 113B eCTHIiX cBep .mpoBO.llHBItOB. 
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B 06beAHHeHHOM HHCTHTyTe RAePH~X HCCneAOBaHH~ Ha4an 
BbiXOAHTb c6opHHK "HpamKue c o o6UJeHuR OH.HH". B HeM 
6YAYT noMe~aTbCR CTaTbH, COAeP*a~He OpHrHHanbH~e Hay4H~e, 
Hay4HO-TeXHH4eCKHe, MeTOAH4eCKHe H npHKnaAH~e peaynbTaT~, 
Tpe6yiO~He Cp04HO~ ny6nHKa4H11, 6YAY4H 4aCTbiO 11 Coo6~eHH~ 

QI1.SH1 11
, CTaTbH, BOWeAWHe B c6opHHK, HMeiOT, KaK H APYrHe 

H3AaHHR 011HI1, CTaTyC O~H4HanbH~X ny6nHKa4H~. 

C6opHHK "KpaTKHe coo6111eHHR 011HI1" 6yAeT e~XOAHTb 
perynRpHO, 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics . 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condens ed matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of off i cial publications. 

JINF? Rapid Communications will be issued regularly. 

my,.o.cKHA A.C., 19Kanoa B. H. 
na~OCTHaH MDAenb CBepxnpOBO~HKa 
K8K npHMep reTepo~a3HOH CHCTe~ 

PJ7-85-620 

06~e CBOHCTBa reTepo~a3H~ CHCTeM ~CTpHp~TCH Ha npH
Mepe AB~OCTHOH MOAenH CBepxnpoBOAHMK8, HBn~eHCH o6o6~
HHeM MOAeJtH Eororoo6oaa - EKIII. AnH onHCaHHH pa3JtH11Hh1X 4lasos~ 
COCTOHHHH HCUOnb3~TCH He3KBHBaneHT~e npeACTaBneHHH anre6pY 
H&6JDOAae~. napaMeTpM UOPHAKa CHCTeMM, ~nb H 4!a30BMe ROH
~eHTpa~H.onpeAen~TCH caMOcornacosaHHMM o6pasoM xax 41YHKQHH 
TeMnepaTypM H napaMeTpOB B38HMOAeHCTBHH. YKa3MaaeTCH Ha BOs
MOBHOCTb RBneHHH HyxneaQHH npH KOHeqHOH TeMnepaType. BYHCHeHO, 
qTO CTa6HJtH3a~H reTepo4!a3HOrO COCTOHHHH AOCTHraeTCH TOnbKO 
npH AOCTaToquo CHnbHOM xynoHOBCKOM BSaHMOAeAcTBHH. HaAAeHHaH 
TeMnepaTypa csepxnpoao~ero nepexQAa xopomo cornacyeTCH 
C 3KCUepHHeHTanb~ AaH~ ~g 6onbmHHCTBa H3BeCTHNX CBepx
npOBO~HKOB. 

Pa6oTa BMOOnHeHa B na6opaTOpHH TeopeTuqecKoA 9H3HKH OHHH. 
DpenpHHT 081t~HeHHOrO HHC:'I'HT)'Ta QepJDa: HC:CJJe,llOJJaJIIIA. lly6Ha 1985 

DepeBOA O.C.BuuorpaAQBOH 

Shumovsky A.S., Yukalov V.I. 
Two-Fluid Superconductor Model 
as an Example of a Heterophase System 

Pl7-85-620 

General properties of heterophase systems are illustrated 
on the example of a two-fluid superconductor model that is a 
generalization of the Bogolubov - BCS model. For describing 
different phase states nonequivalent representations o.f the 
algebra of observables are used. The order parameters of the 
system, the gap and phase concentrations, are defined self
consistently as functions of temperature and of interaction 
constants.The phenomenon of nucleation at a finite temperature 
is shown to be possible. It is cleared up that the stabili
zation of a heterophase state is gained only under quite 
strong Coulomp interaction. The superconducting transition 
temperature found is in good agreement with experimental data 
for the majority of superconductors known. 

The investigation has been performed at the Laboratory of 
Theoretical Phvsics JINR. --Freprunt of t~ Jo1dt Jrost1tute for Nuclear Research. Dubna 1985 


