
8 Kon . 

PeAaKTOP B.E.KoJI e CoBa. MaKeT P. A.1llo M11 Ii01) • 

nOAn~caHO B ne~aTb 14.08.85 . 
~OPMaT 60x90 / 16. O~ceTHaR ne~3 Tb . Y4 . -H 3A. n~cToB 0 ,5 . 

THpa* 330. 3aKa3 36580. 
H3AaTen bc KHH OTAen 06~eAHHeHHoro HHc THTy r a RAe pHWX ~ccneAbBaHH H. 

Ay6Ha HoCKOBCKoK 06naC TH 

OfibBAMH8HH biM 
MHC TMTY T 
RAe pH blX 

Mccn eAO B3HMA 

Yti Ha 

PI 7 fl5-509 

1\ f\. ' 1;II'Pl~6HOB. B.ij, B .nano}lH* 

II !\ 111I / lUICAUltH1 O~HOMEPHOfO 

111<1.1/ 11 :A.1 lhIlOrO B03E -fA1A 

.

Hnnpa aneHo B ~ypH an Phys ics Le tt e r s A 

~ 

* M a T eMa T~4eC K~~ ~ HC T H TYT ~M. B.A . CTeKnoBa AH CCCP . 
tloc Ksa 

1985 


http:14.08.85


,1. B nOCJleAIIM8 rOAIl OOJlbWOe BIlKJUUfll8 Y.I4enl'ftlTCJI IIccne)t08tl.HMD, 

Hn CTjlorOM MaTeW8Tlf1illCltOW YPOBHe I , p8.:1 nKIIII~X W o,D.eneli OOJi:I-C1!C'I'9r., (c.... 

Harrp"lIep, /1-7/). YCTOI\IlIlBIlI\ KilT epee, It TtutOrO PO.lltl. CIICTewu, CBH36H C 

npoOnelioll, ItO TO ptUf .11.0 CMX nop He pe-llIeK6 ,llJIH AOCTaTO"1I0 o('\QeR cKTya

QMII, OHa CBO,D.HtCH It Bonpocy: npn MltllX YCJ!08HHX B CllCtewe 0030HOB 

BO:J"'OXH~ OO:HHWH,IlGUl;U!T,,u, (.Li{). II JlBJllleTCl'f Jut ORa YCTollllKBOil OTBOCM

t ,enbllO BItJlIl"eltl'Ul PIl3J1MlIHNX 83<UlwoAellct8MR weu.y lIaCTKnaWH? 

Kelt CT~JlO RCHO, T~TeJ!bBwa aHaAM3 3TOII npoOneM~ TpeOyeT K3YlleHMR 

ocoOeSHOCTell nOBe.n.9HIIR M,D.9aJlbHOro 603a-rd36 ~dKHX,JtaK: JaBIICKWOCTb e ero nOBe,D.eBIoUI or BNOOP.a rpaHK<lRI.IX YCJlOBIII\ / ',4, OOOOJl\eRRaH 603e

-ltOIlAeHCaUMSI /3,10-127, Rapy_eRHe 3KBItBaneHtBoCT¥. KaHOHKlIeCKoro (KA) 
II OOJlbMOrO KaRORl(qeCItOro (iliA) dHcawOnell /7,1.1/ II .llp. Donee Toro, B 

~eAa8ReA paOOTS /5/ Olino np0,D.eMOHcTpKPOSdHO, naOKO!bKO "YBcTBWTenbHo 

llBJleRKe IlK no OTllomeHilll It Bltnl>1I9HIIIl B3aKIIO.n.ellcT8Iul lIex.n.y llaC TIft4B.IIII: 

IlK pa3pymasTClJ ,Illl:a9 TfUtlai cnaOWJt B3!UUIO,lleICTB Hew, ltOTOpOe H9 BnHReT 

Ba oooOeHROCTJf B TepMO)l)lRdWlllleCKI4X It!YHKIUUX. 

B eaCTo~ea paOOT e paoc~TpMBaeTCR MO~9J1b. &OTOpaR T8.KXe oOna
~eT PRAOW aaweqareJlbHWX ocooeHHOCTaK: 

(a) 3TO YO,lleJlb O,JlHOweJnoro 6030-rasa, B KOTOPOW, O~RaKo. KlIeeT 

weCTO liKj 
(0) 3 TO Rell,lleanbH8.n cHcTewa. HO a36KUOAelcTBMe, BOCOT8.RaBnlBaR 

CHnbHYV 3ItBHS8.nORrBOCTb KA It UKA (eAKRCTSeRHOCTb npe,llanbllorO rKOOCOH

OKoro COCTOllHKR),S TO xe spewn He pa3pywaeT £K. 

~ . PaCCWOTplU,1 O,IlHOMepHHII l1)I;e a nbHbllI 603B-.pa3 B COCYAe· 1\= [-~ • 
~ ] c IR of (C HenpMTRrll BaI>II!KIoUJ CTeHRaUII IE ,9/, RanplDolep, YOJlOBIIIJWM 

JtxpKue) B nOJle S HelDll 91' 0 npltT lIrHBaJlII{ero nOT eRI:\H8.JIa, nOK6J1K 30BIUIII or 

B OltpeCTBOCTK Jfi qaJIa ltOop,II,I!RaT H lDtelllltefO (AJlII npocTonl) JlitWit <I)lllO 

CBII3aBHoe COCTORHMe c_(l) C BOJlROBOa IWIIKl.\lIeA "I'Z (:c) . 
fipeAJloXeRKe I . QnHcaHHali BUma "OAeAL 

saMK~ 

( i. ) .IInll nnOTEoeIIf .P >Pc<f-» (]J)(1M 


II 
"".;~~)= ~u" /n-\ (~.J.l)={
AJfIR 1

\ L fA 

ad~AA8T enuAY 

( _-1 2

F(j!>.j'-)= 2~h JlR1r{expL.f>(cr-jt)]--1} , c,,= 2~ 

P.,(f-» = f (}\.j.t=e_), 

r.l\e 11._ - 4MCJla 3anOJlHeBIIII OJlHOll8CTM4Horo YP081111 c_ = Utn c_(U", 0. 
a <-\(~.~) COCTORIIMe B ItOHe'-lIlOIi cocYJle B UtA; L-o>o 

( i. i ) ItA n iliA J\JIlI 3Toll 1.I0.ll.eJll1 3KBMB8JIeHT1Hl B cneOow CMblCM, IIX 

CIlJlbRaR 3KBI!B8neR THO Clb llapYlllll.eTcn .lInn .f =:: E - Cp > Pc) 

(i.i. L ) npe,IleJlbHOe COCTOIIHI!B e,D.MHCTSeIlHO ,IlJlIl )-t"' E._ ) a 
JlJlll .t'- = t. _ Ml(eeM KOHTlmyyw npe,lJ,eJlbHhlX COCTOI{H ~111. KOTOpb/e I1HJ\eK-

CMPYIlTCR nnOTHOCThIl .p ~.Pc . 
J1oK83aTeJlbCTBO. ( l. ) (,ymecTBoB8HMe 11{ M ])J{A CJl8llYeT. KaK ol'lb/'-I

AD, Jl!3 ypaBHelll1R ( 
_-1 '\ -1 2) 

f = t{exf~(E_(l)-F)]-1} + ~ ~Jexp~(clL)-F)]-1} =~(r-·F"c~»)). 
Pem8D~HY 3AeCb RBJISIeTCR CJle~ll~e8 3aNeqaRMe: ,D.JlII H80TpHU8TeJIhHhlX 

3Reprllll nJIOTHOCTb OAH04B.CTM4HblX COCTORIII4I1 B TepI.!0.D,MH8NH'IeCKOIol npe,IJ,e

ne (i-&m. ) cosna.,D.aeT C ToR, KO TOpllR MlleeT weCTO ,!1JlR OOl:l'-lHOrO lI)1e

MbHoro 60::l9-ra3a. a .lIMI OTpMU6TeJlhllbiX :lReprM A B cneKTpe COCTOIlIlMI\ 

IfMeeTCII JlMID b o,lJ,Ha T04Ra, cooTseTCTBYllmall CS1l38HH OWY COCTOII~MIl c_<O , 
TIPOCT paHCTB eRBoe pacnpe.lleJJ\:1I1l6 P (:::c) ,!11111 £K on pe)leJllleTCII BOJl1i OB 01\ 

~HKl.\lIeli CBII3aHAoro COCT ORHIIII "f (:x:) : P(:::c)=(i- (x))2 . 
(U ) I1 p lUlOe OOoOmeRMe aprYlleHTOB, KOTOpl:le IIcnOJlb 3YliTC II np" 

pOKa36renbCTBe cOOIBeICIBYD~ero YIBep~eRIIR ~na 0~U4Roro M~e6nbllOrO 

0030-1'a:3!l 171 , nOR63b1B8.eT. liTO CBOOO.IlRaa :meprHa 1-<r-o ,f) B KA M 

.lla8nOHlfe 'P- (f>,jA-) B Ef..A CBR3aHbI .npyr c .n.pyr OM n peoCpa30B8Rlleu 

nemll~pt\ (r..na.OIl.II 3KBI'l OOn eHTfI OCTb). O ~b1 I1H~e BbI 'lKCneHRII, cw., RanpMl.!ep, 

'II • nOKI\~11J8Ii[]T, 'ITO 1\ 3-38. EK B l:;KA nJlOTIIOCTb l{aua K,Jf (1;1'p) 
ne lI"IIJII.Tt~n O-!\lYHKUKell.nnR j{ = E_ Cp >.Pc:) : 

6 (;-p) ,f~E_(f=f(~Jr)t;;fc) (J) 

1(, U. ljl) (t::_) ~ 
j',f' 8 ..., pc e.x {_ ",-Pet ,r=c- (P>Pc)

~) - pc P p-Pcl1 
'.11 " " 11111 JlIIJtIlI'U YTIIUVJ:J1ORIIO '/I (i.i. ) M YT8ep.;\ftHMe ( i.tl. ) lIBJlIIDTCIl 

111.1 14 ... IIIIIIIW~ IIIUJ\C1UM\'II (J). nOCItOJlbKY npe)lellLlIloIO COCTORHIIA B ~A II 

J~\A ' 1111 "lUll I' Oll'rllIllQlJlI nnu 

A 
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~ . BltnD4Hlo1 Tenepb ue_.ll.Y 'laCIlIuallll OTTanKI1BdlY.Ilee B3B.I!WO,;r.e ilCTBPle, 

KOTOpOe OXBdTblBaeT TonbKO Cl03011bl , HaXO.l\HmKeClI B OCHOBHOII COCTOllHIIH 

e _(l) 

- ~ 11.
2 (4)Htnt ((1-) - 2L 2- - . 

Jlpe,ll, ./JOlleHlof8 ;'. O.l\ROWepHblit Helof,ll,eanbRbll\ 603e-r1l3 co B3alofllO.l\e9cT

BlIell (4), <J- > 0 ,HaxO,D;lI~HlI cSI B none BHemH8ro nOTeH~HaJLa. KOTOPbl~ 
lIueeT TonbKO O,l\HO CBlI3aJlROe COC TOllRKe f._ < 0 I oClna)1,aeT CJleJtYllIllKlo\I'I 

CBollcTBRMK: 

( L ) B EM.. .l\JlSl XKIOI<leCKOrO nOTeRlU'IdJ18. r :>~c !llleeT weCT 0 

hK B OCHOBHOM COr.TOllHMK, T.e. , 

M~U =Eo , J' J -c  (5)l'~(I")~ l.~fLm \~~lA((>,1") =1 oj4.-L 
) f<c<}< 

, ) 'J
( l L KA II LKA 3KDKBaneHTIlhl JI B cndelou, II B CMnbHOIl Cllblcnax 

,Jl.nSl Bcex ,llonYCTHlllAX 3lD'leHHH TepUo.ll.KRaIlK'leCKItX Il8paWeTpoB , T.e. 

)'- <; 0 (0 ~p < 00), f-> > 0 ; 
(LtL) ,llJlSl Bcex .l\OWjCTKUblX 3RaqeHK9 Tepl.t0~BawK'l8CKHX napaweTpoB 

npe.l\eJlbHOe COCTORHKe e)tl!HCTBeRRo, RecwoTpll BIl TO, 4TO Jl,JlII .ft:>.f<c 
(p > Pc.) 10leeT AleCTO Ell.. 
JiOJta3IlTe1[bCTBo. ( i.. ) COCTORHH8 B ltORe'lHOW oCl'bewe <->,"-J!>J~,ra-) 

onpe)teJlHeTCIl npOI!3Be,ll8HKeW wep, KOTopwe 3B.~HbI HIl CleCltOHe4Hblx nocne
)tOBdTeJJbHOCTI!X Q)(cen 3aDOJlB8!JKSI tl1._, /1. }p • TaKHw OClpa30llll, cpeA

p 
HSIR nnOTBOCTb B fit,-A Kl.teeT BH.Il.: 

.. C>Q (I\) " \ [ .1 }-1
fA(t',.r)=r L I1._PrJJ~(t'l.J+ LLJexp f>(C,.(L)-Y)j-1 ; 

11._=0 F (6) 

(A) eXf{-Y.[(~(L)-r)tt-+ir~n.~J} 
Pr~ (tt_) = oc> -1}


,t- ~ exp i-~ [(c_(L)-tt)t1._+ 2.L ca-h.~J 

11._= 0 

Tor.ll.ll (5) lI1I.rure-rCII npSlIilHw CJle,ltCTBlleAl (6), Il rrpocTpaHcTBeRRoe pacnpe

,lleJleHB8 EK no-npexHewy on~e,l(enReTClI BonRoBoP. $YHKnHe~ CBSl3aRRorO 

COCTOIIBKR: PC;,;:) =('1j--(x)) • 
(~L ) CnaClaR 3KBKBaJleHTBOCTb aRcaw6J1e~ CJleA)'eT 113 npRAlbiX On8HOK 

CT~TKCTMNeCKoR CyWMU (KA) II OOnb~oR CTaTMCT~qeOKOR CYVWli (ERA), KOTO

pHe AdDT Jl.ftP. CBoClo.ll.H09 3Bepr~ K ,l(aBJleHKII CJle,ltyDlIl8 Bblpa.aR~R; 

1-(f-')f;~) =~~~ [E _p_+ i'tf:+to(Y.,p-pJJ ; 


p_Cj>,J-l;~)=Sl!P [Po\ro,}-l)- (c-f)f--&~f_
2J . (7) 

I 
 f-~O 


J.l[eCb tij->,p) If Po(J,r)-C80ClO.ll.HIl1l 3HeprMR II ,l(aBneHlfe .Il.IlJi K.Il.eanbllOro 

603e-ra3a Oe3 BHemHero nOllR, T.e. c_=0 • CIIJlbHaR :HtBIlBllneRTROCTb 

aRcal.tClJleR it ynepll.ll.eHlle (i..l.l ) c ne.DYIlT 113 Toro, qTO B i - (l.tTl eepOIlT

ROCTRoe pacnpe,!{eneHKe Prf->':'~ (rl_) CXO,l(IITCR (B CJl8.ClOIoI cUbicne) It se

POllTHOCTHOIlY pacn pe.l[eneRIID, COCpe,Jl.OTO'leHHOllY B T04 Ke f-(f>.r) (5). 
TorAll nnOTHOCTb Kana Kp.,f'<C!;./.f) = (; ( ~ -f) AnI! Bcex )J.onycu-

WWX 3HIl48AllliI napawer pOB J ~ 0 \1 Y < O . 0 
3alleqaHKB 1. BoccTaHoBneRIlB CKJlbHOR OKBKBaJleHTHDCTK aHCtlM6n~P. 

B ~10.n.8Jlli (4) ,lJ,.IIJl~> 0 He iIEJLReTCH O'l.OilllMUM . 3aMeTlUvl , 'iTO ::lTO Ha Till( 

AnSI CTdBAdPTHOR WO,lleJlK 6ose-ra3u ( £_= 0 ) C OndJIK14BIiDIlIIIW B3aKIoIO

.IleRCTBMell (4) B OCROBROll COCrOJlHilK: H.nt= 't11.~=o/2V ,V=: L"V 

.Il.JIR pa3w8pRocT81t Y ~ 3, CW. /7/. 
3awe4dHile 2. Ha B03"O~OCTh nOI!BneRIIR R{ B OAHO- K .ltBYloIepRow 

1I.1l.8anbROlol 603a-ra3a 3d C4e1 BHClopa rpaHI!4HhlX ycnoBHl1, cooTBeTcTBYlJllIM X 

"npHT$lrlmaDJIIMll Ct8HKlUl-, 6h1JTO snepsHe ylt8.3aRO B paCloTax /8,9/. My 
npO.lleMoHCTpKPOBIl.JlII, 4TO WlaJlOrH4HOe SlBJl8HHe B03HHKaeT. ecnK K,lJ.eanbswl1 

603e-ras noueCTKTb B none BHecraero nOTeRUHana, ,lJ.JlH KOToporo 3seprKR 

OCHOBlloro COCTOHllRR orpaHJllleHa CIlK3Y. O,lJ.HaltO, B npoTKBOnOJlOmlOCTb 

Hal!lell WO,ll8J1H, loIaKpOC ltOnH'IeClt08 31l.n onlleR lie OCR OBH oro COC TOl!lll'lR .Jl.JJ 1I 

rpaslN RIlX YCJI OBHIl, COOTB 8TCTByDII!HX "nplofTHrBBaJlll\llW CTeHKalf", IIBJJl!eT CR 

Oll8Hb TOBKIUI JUlJl8!!KBM: BeJll1!411BIl bl< B 3T0lf cnY'lae saBHCKT, llanpKWep, 

or tPOJIIH COCY,ll08, KOTOpHe pacmMplIDTCR ,1(0 lR" B i-tim. /10-12/ • B 
H61111X 1I0,lJ.enRX (lUeanhHoI! 11 R8H.Il.ea.nbHOIl) hK B OCllOBROW COCTOIIJUlIl Re

qYBCTBJlTeneH It TaItIUl TOBKOCTKW; all. 3TO Ylt631iBaeT, aanp*8p t :HtCnOBeo-

1l,lI1[baOe yClwBaHKe nnOTHOCIH LN, KOTopoe onpe.lteJlReTCSI p(:X:) , npl! Y.Il.d

neHll1l OT S646na ltOOp.llIlBaT. 

R 3aKnD<leBHe OTweTKW, 'ITO npe.ll.nOxeHRwe B HaCTOl!lI!ell 3aWeTlte WO,llen. 

603e-rasa onpaB;u.lB6DT, AO a6KoTopOlt CTen8HH, MCCJle)J.OB6RHe 003e-cllcT9M 

co lI!enLV B O,lJ.RO'lIl.CTR<lHOW cneKTpe, KOTopoe ClblJlO npe.llnpHRRTo He~BHO 

'j B pa60T8 / 4/ , rAe npHpo,ll6 nOlrBneRRR llIenll He oClcy_.n.anaCb. 
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Papoyan VI.V .• Zagrebnov V.A. P17-8S-S09 
On Condensation of One-Dimensional Nonideal Boson Gas 

We repor t the r-roperties of a one-dimensional model' 
which exhibits Bose-Einstein condensation. The problem of cano 
nical and grand canonical ensemble equivalence is considered. 
A strong equivalence is shown to be connected with uniqueness 
of the limIting Gibbs states. 
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