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aMnnHTy.IJ;ax. B HacToJ111teii pa6oTe npe,IJ;naraeTCJI MeTo.IJ; 

IlpH6nmKeHHoro OilHCaHHJI ,IJ;HHaMHKH MHOroconHTOHHblX co

CTOJIHHH B TeopHH ¢24, KOTOPbIH OKa3bIBaeTCJI TaK>Ke npu

IlO>KHMbIM K CKanJlpHblM TeopHJIM 6onee 0611tero BH,IJ;a, 

paCCMOTpeHHblM )l;.B.IllHpKOBblM - c noTeHI~HanaMH BH,IJ;a 

V(¢/n)-¢2 
2 

I ::; I/::; n (1 - pi ¢ 2) 2 

fl {1- Yi¢2)2 
I:;j:;m 

/1/ 

0611taJ1 H,IJ;eJI MeTO,IJ;a COCTOHT B TOM, 1.fTO KOilb CKOpo 

H3y1.falOTCJI CHCTeMbl, 6nH3KHe K anonHe HHTerpupyeMblM, 

ecTeCTBeHHO OTTanKHBaTbCJI OT H3BeCTHblX peweHHH BilOnHe 

HHTerpHpyeMblX CHCTeM /TaK >Ke, KaK npH Hccne.IJ;OBaHHH 

HenHHeHHblX Kone6aHHH, 6nH3KHX K IlHHeHHblM, B Kal.feCTBe 

Hyneaoro npH6nH>KeHHJI 6epyTCJI peWeHHJI IlHHeHHblX CHC

TeM/. EcTecTBeHHblM o6pa30M, Teopueii, 6nH3KOH K ¢ ~ , 
JIBnJleTCJI ypaBHeHHe "SINE-GORDON': 0.IJ;HaKO IlOilblTKa pea

IlH3aUHH 3TOH H,IJ;eH "B no6"' nyTeM IlOCTpOeHHJI acHMilTOTH-

1.feCKoro pJ1.IJ;a, npHBO.IJ;HT K 3Ha1.fHTenbHbIM TPY.IJ;HOCTJIM. 

BJaMeH npe,IJ;naraeTCJI .IJ;pyroii nyTb, HJnaraeMblH HH

>Ke. p accMOTPHM ypaBHeHHe "SINE-GORDON'': 

<Pn - ¢xx + m 2 sin¢= 0, 

O,IJ;HOCOilHTOHHble peweHHJI KOTOporo CYTb 

¢ = 4arctge±z; z = m y(x- vt) + a; y = U - v 2>-l/2 

PaccMoTpHM TaK>Ke ypaaHeHHJI TeopHH ¢ ~ , 
HaM y.IJ;06Ho 3ailHCaTb B cne,IJ;YIOJJ.teM BH,IJ;e: 

2 
i/J - t/; + m2 t/; (1 - 21/J ) = 0 

ti xx 

/HenHHeiiHoe ypaBHeHHe KneB:Ha- r op,IJ;OHa/' H 

t/; - t/; - 2m 2 ( 1 - i/J 2 ) I/I = 0 tt xx 

/2/ 

/3/ 

KOTOpble 

/4a/ 

/46/ 

/ypaBHeHHe ,IJ;IlJI IlOilJI XHrrca/. ne3pa3MepHaJI KOHCTaHTa 

CBJl3H B /4/ y6paHa npeo6pa30BaHBeM At/; ... t/;. 
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0.IJ;HOCOilHTOHHbie peweHHJI /4/ HMelOT BH,IJ; 

i/J = ± sech z ; 

t/J= ±thz. 

PaccMoTpBM Tenepb npeo6pa3oBaHBJI 

t/; = + sin± - 2 ' 

i/J = + cos: . 

/Sa/ 

/S6/ 

/6a/ 

/66/ 

JTH npeo6pa30BaHHJI nepeBO,IJ;JIT O,IJ;HOCOnHTOHHOe pewe

HHe /3/ ypaBHeHHJI /2/ B peweHHJI /S/ ypaBHeHHH /4/. 
Pewaro11tHii war cocTOHT B npe,IJ;nono>KeHHB, 1.fTO npeo6pa3o

aaHBJI /6/' npHMeHeHHble K TO'IHblM MHOroconHTOHHblM 

peweHHJIM /2/' ,IJ;alOT B nepBOM IlpB6nB>KeHHH, c TO'IHOCTblO 

,IJ;O ManblX 3cW>exTOB HeynpyroCTH, OilHCaHBe COOTBeTCTByIO

JJ.tHX MHorocomnoHHblX COCTOJIHHH /4/. IlpB'leM n01ca HaB-

6onee Ha.IJ;e>KHblM KpBTepBeM cnpaBe,IJ;nBBOCTB 3Toro npe.IJ;

nono>KeHBJI HaM npe.IJ;cTaBnJieTcJI cpaBHeHHe c peJynbTaTaMB 

1.{HCileHHblX 3KcnepBMeHTOB. 

PaccMoTpBM npBMepbl. CocTOJIHBe, npe.IJ;cTaBnJI1011tee 

napy "conHTOH-aHTHCOnHTOH" ypaBHeHHJI /'ii/ B CHCTeMe 

uenTpa BHepUBH, ,IJ;aeTCJI Bblpa>ICeHHeM ? 

¢ = 4arctgg, 

g v- 1 sh myvt sech myx . 

Ilpeo6pa3oBaHBe ;ti,; ,IJ;aeT Bblpa>KeHBe 

sh 2myvt - v 2ch 2 myx 

sh2myvt + v2 ch 2myx' 

' 
/7/ 

/8/ 

/9/ 

Kal.feCTBeHHO BepHO OilHCblBa1011tee ynpyroe CTOilKHOBeHBe 

napbl "KBHK-aHTBl<BHK" /Sa/. B npe,IJ;ene t ... ± 00 

i/1 ... ± [ th[my(x - vt > + 8) - th [my (x + vt) - 8] ± 1], 8 = Inv. 

llBcneHHble 31CCilepBMeHTbl 12! .na10T KapTHHY' BeCbMa 

6IlH3KYIO K OilHCblBaeMOH /9/ IlpH v> Vrp.= 0,2 c TO'IHOCTblO 
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.no MeilKOH "pJ16H" Ha rna,nKOB cl>YHKIJ;HH /3cl>cl>eKTbl Heynpy

rocTH/. IlpH v < v rp. H3Ily'leHHe. B03HHKaJOIIJ;ee B MOMeHT 

CTOilKHOBeHHJI, yHOCHT 3HeprHIO 6om.wyio, 'leM cyMMapHaJI 

KHHeTH'leCKaJI 3HeprHJI CTanKHBalOIIJ;HXC• COilBTOHOB, B o6-

pa3yeTCJI KBa3HCTa6BilLHOe OCIJ;BililBPYIOIIJ;ee CBJl3aHHOe co

CTOJIHHe / 2/ . 
Ilpeo6pa30BaHBe /6a/ COilHTOH-aHTHCOilBTOHHOrO co-

CTOJIHHJI /7 / ,naeT swpa:>Kenae 

2v sh (myvt) sech (myx) 
1/1 = ' /10/ 

v2 + sh2 (myvt) sech 2(myK) 
ODHCblBalOIIJ;ee ynpyroe pacceJIHHe COilHTOHOB /Sa/. B npe

.nene 

t -.± oo, t/J -+± [sech[my(x-vt)+8) + sech[my(x+v0-8]]. 

O,nuaKO COCTO•HBe /10/ HeHa6nio,naeMO B 'IBCileHHblX 3KC

nepHMeHTax, TaK KaK COilBTOHbl /Sa/ HeycTOB'IBBbl /5/. 
Haa6oni.waii HHTepec, Ha Haw B3rm1.n, npe,ncTaBn•eT 

B03MO:>KHOCTL ODBCblBaTL c DOMOIIJ;LIO /6/ KBa3BCTa6BilLHble 

OCIJ;HililBPYIOIIJ;Be CB•3aHHble COCTOJIHH•. CBJ13aHHOe co

CTOJIHHe COilBTOH-aHTHCOilHTOH ypasHeHH• /2/ B CBCTeMe 

DOKOJI ("breather") ODHCWB&eTC• Bblpa:>KeH&eM 

¢ = 4 arctgf, f = tga sech (m sina • x)sin (m cosat-8), 0 ~a 5_;. 
/11/ 

~. 

Ilpeo6pa3oeaHBe /6s/ .naeT swpa:>KeHHe 

f 2 - 1 
.µ = ' 

f 2 + 1 
/12/ 

KOTOpoe B nepBOM npB6IlB:>KeHBB YABBBTenLHO xopowo ona

CblB&eT 3BOillOIJ;BIO CB•3aHHoro COCTO•HB•, uccne.noBAHHOro 

s /3/ Ha sceM BHTepsane -oo < t < oo, , ecna C'IBT&Th naoaueTp 

a ueimeHHO y6wBa10wel OT 11/2 JIO 0 d>yHJCUBel BpeMeHB. 

Ilpe.nno:>KeHHWI ueTOA no3Bon•eT npe,ncJC&3WBaTi. cy

IIJ;eCTBOB&HBe CBJl3&HHWX COCTOJIHBI conBTOHOB, .nonycJCaJO

IIJ;BX npeo6pa3oBaHBe THO& /6/ IC /3/. B ,naeT .nn• HBX JIBHOe 

aHailBTB'leCKOe Bblpa:>KeHBe B nepBOM npa6nB:>KeHBB. Ilpe

o6pa3oBaHBe /6a/ CB•3aHHoro COCTO•HBJI ypaBHeHRJI /2/ 
,naeT swpa:>KeHBe 
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1/1 = ___:}!_ 
r2+1' 

/13/ 

KOTopoe AOn:>KHO ODBCblBaTL CBJl3aHHOe COCTOJIHBe conHTOHOB 

ypaBHeHHJI /4a/. 3TO COCTOJIHBe .neiicTBHTeilLHO 6wno 06-

Hapy:>KeHO HaMH B 'IHCneHHblX 3KCnepBMeHTax npH no,ncTa

HOBKe B /4a/ Ha'lani.uwx ycnosaii, nonyqaeMwx B3 /13/ . 
3aMe'laTeilLHO TO, 'ITO COCTOJIHHe /13/ uenL3JI nony'IBTL 

Tpa,nHIJ;HOHHblM nyTeM CTOilKHOBeHHJI COilBTOHOB /Sa/ BBHAY 

HeycTOH'IBBOCTB nocneAHHX. 0,nHaKo 3TO COCTOJIHBe OKa3a

IlOCL ycTOH'IBBblM npa sina~ 0,2 ; ero noee,neHBe so speMeua 

BeCLMa YAOBileTBOPHTeilLHO ODHCblBaeTCJI Bblpa:>KeHHeM 

/13/, ecnu C'l&TaTL a Me.nneuuo y6weaJOIIJ;eii cl>YHKIJ;Heii epe

MeHa. Kone6auaJ1 /13/ conposo:>K,naJOTCJI cna6wM B3nyqe

uaeM, HHTeHCHBHOCTL KOToporo CHilLHO pacTeT c POCTOM 

aMDilHTy.IJ;bl. 

YpasneHHe Kneiiua-rop,noua c noTeuu;uanoM V=}i/12<if1 2-u2 
/qacTuwii cnyqaii /1// HMeeT peweHHJI 

.!. _ (l ±2z ) -1/2 
'f' - ± + e . /14/ 

3TH peweuaJI nony'laJOTCJI H3 /3/ npeo6pa3osaHHJ1MH 

. <P . 1/1 =± sm4, 
¢ 

1/1 = ±cos4· /lS/ 

Pe3ynLTaT npaMeneHHJI /lS/ K /11/ - npe,ncKa3auue cy

IIJ;eCTBosaHHJI .IJ;BYX CBJl3aHHblX COCTOJIHHH 

1/1 = 
1 

f 

ii~f2' 
i/l 2 = 

1 /16/ 
v'l + f 2 

0.IJ;HO 83 HBX, no npe,nsapHTenLHhlM .IJ;aHHblM, y:>Ke 06-

uapy:>KeHO e 'IHcneuuwx 3KcnepHMenTax rpynnoe B.r.Ma

xani.Kosa, B cyIIJ;eCTBOBaHHH BTOporo y Hae ueT COMHeHHH. 

JlerKo uaiiTH npeo6pa3oBaHHJI THna /6/, /lS/ .nn• ,npyrHx 

ypasueuHii c DOTeHu;HanaMH BH.IJ;a /1/. 
PeweHBJI THDa /9/, /12/ ODHCWBalOT .IJ;HHaMBKY MHOro

COilHTOHHblX COCTOJIHHH B uyneBOM npH6IlB:>KeHHH c TO'l

HOCTLIO .IJ;O Manwx 3cl>cl>eKTOB ueynpyrocTH. Ilo3TOMY BeCLMa 

sa:>KHblMH JIBilJllOTCJI BODPOCLI ou;eHKH TO'IHOCTH 3Toro 
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npH6nH)l(eHHJI H B03MO)l(HOCTH ero ynyqweHHJI, 3-Ht- tttt-" 

11pocw Haxo.zu1"LC&' ceiiqac B CTa,D;HH HCcne.noaattlu. HaMe
qaeML1ii DYTb COCTOHT B cne.nyiomeM. B KaqeCTBe DPHMepa 
paCCMOTpHM ypaBHeHHe /4a/, KOTOpoe npH npeo6pa3oBaHHH, 
o6paTHOM /6a/, TpaHccjiopMHpyeTCJI B 

¢ - ¢ +m 2 si.n¢= 
2
1 tg P

2
(¢t2 -¢ 2 +4m2 sin2±2 ). /17/ 

LI xx x 

Ilo.ncTaHOBKa Ill/ B I 17 I .naeT ypaBHeHHe ,D;nJI a (t) 'Ko
Topoe OKa3blBaeTCJI, O,D;HaKo, BeCbMa rpoM03,D;KHM. 3HaHHe 
JIBHOrO BH,D;a a( t) Il03BOnHT BLIJICHHTb pJI,D; Ba)l(HblX ,D;eTaneii 
noBe,D;eHHJI CBJI3aHHLIX COCTOJIHHH, uanpHMep, oueHHTb BX 
"BpeMJI )l(H3HH". Ha cne.nyiomeM 3Tane MO)l(HO HCKaTb pe
weHHe /17/ B aa.ne ¢ =¢ 0 +- (¢ 1, ( « 1, r.ne c/> 0 .naeTCJI /ll/, 
ecnH C'IHTaTb npaayio qacTb /17/ nponopuaouanbeoii f. 

MLI ea.neeMcJI, qTo, so BCJIKOM cnyqae, a.nea, BblcKa3ae
HLle B eacToJimeii pa6oTe, MoryT oKa3aTLCJI none3HblMH 
npH H3yqeHHH .npyrax CHCTeM, 6nH3KHX K anonee HHTerpH
pyeMLIM. 

ABTOp rny60KO npH3HaTeneH )J..li.WHpKOBy 3a MHOro
qHcneHHble nno,D;OTBOPHble o6cy)l(,Il;eHHJI, KOHCTPYKTHBHYIO 
KpHTHKY H no.n.nep)l(Ky. 
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