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I. BBenelllie 

KaK 6HJIO noxaaaao }JyH,lJ;OM H Pe,wIte /1{~HHaMHRa peJIHTHBHCTCKHX BHX'" 

peD B'CBepXTeRyqe~ ~OCTH (~, SKBKBaHeHTHO, pe~HBHCTCKHX CTpYH, 

B3aRMO~eDcTBYIDmax rrOCpe~CTBOM CK~HOrO nORff) OITHCUBaeTCH ~epHO~ 

CnCTeMOD (1/ 0(2) sine- trO't.rlOItI c zarpaaaaaaoa • 

L.,:::: J,t tl.~ + ct,1,J.. "2p~ - "",,'n,.l.,,(, ) (Ia) 

RJm, B TepMmíax ITOJIe~ U.,=COSel'COS} H U,t =cos« ,J,t;n!, 

L - .1 U.,g "l/i + fJ.1.E, u~ 1- L .t J) 
1- 2 1 - ( u1+"t ) +J,(Uf+UJ..-"J (16) 

(snecs 2,~ = t + ~ , 2. ~ =t - r - nepeaenaae CBeTOBoro KOHYca). 

Iloaaaee /2-4/ 6HJI o6HapyJteH pH,IJ; He3aBHCHMHX npHJIo1ltelIKA MO~eJIH (I), 
YCTIDIOBJIeH waKT ee ~Te~~yeMocTH H nOKa3aHO, ~TO COJIHTOHH (I) B3aH­

Mo~eftcTBYDT yrrpyro /2,4, /. 
• IIpe~eToM pacCMOTpeHHa HaCTo~e, 3BMeTKK ~eTCH pO~CTBeHHaH 

MO~8JTh - " 0(1,1) Slnll- G-o'tdon" 7/: 

L = i U1i u.,~' -UlE. Ul,~ +- t (li. L._ u l. -1) . (2) 

2. Z 1 _ (U"L_U;J ~ "2-

OqeBH~HOe CXO~CTBO JIarpaRERaROB (16) K (2) ~aeT Bce OCHOBaHRff ~aTll, 

~TO nOCJIe~ CHCTeMa TaEEe HMeeT WHpO~ ~ana30~ npRHoaeRBA B Teo- . 

pHH nOM. KpOMe Toro, nepexon OT (I) K (2), T. e. aassaa KOMIIaKTHoft 

rpynrni CHMMeTpmI 0(2,) ieKOMIHlKTHOft O{'I/f}, 38CJIYDB88T BIDIM~ 
HID1 CBM no ce6e. Paaee /8 BHCK83HBaJIOCll npezmonoaeaae , 1ITO BBe~e­
HHe HeKOMllaKTHOCTH ~o~o cymecTBeHHo p8CillHpHTll cneKTp KRaCC~eCKHX 

pememrlt TeOpeTIDto-nOJIeBoft CHCTeMH. KaK 6y~eT HBCTBOBaTll H3 ~aJI::LHeft­

mero, H8IIlH BUBO,IOi HaxO,ItHTCH B nOJIHOM COOTBeTCTBHH c STHMH npencraa­

JIeHlIRMH. 

OK83aHOCll, ~TO npmnunmaJI1lHOe OTJIHlme MO~eJIH (2) OT (I) 3aKJI1)­

~aeTCH B HeTwmHa.1IpHocTH mmaMl:1N1 COJWTQHOB. kiMeHHo: HJiDlte 6ylIYT npen­

HBJIeHH To~e pemeaaa CHCTeMH (2), oImcI:q38l1JIJtHe HeynpyrHe nponecca ­

pacnans COJmTOHOB H HX CJ.1H.l!1!WI.' ._....- ..~..,..< \

O.....~jH'\.'.'UIl~k\ v.ó,-,íttYf 
.l~l'itdi M(C,'~llJllaud _6\1EíIl~1QTEKA..... _

\ 



2 • 1:- ClICTeMa li ee IV -COJmToHHoe pellleHHe 

Yp8BHeHHe 0(111) slne - G-o'trlon JiBJIHeTCR BemeCTBeHHOH pe.nyK­

UlleH cAe.nyromeR KOMilAeKCHOH ClICTeMH: 

s: '1­L= i ( tz l; + CftCf- - 1) + K..C. (3)
1 - ~+-l!-

Ilonaraa B (3) (~:t)*~ CJ± == Ui :t Ll..t, ,M1l IIOJ1Ylia8M, C TOlIHo-

CT:DJO ,n;o IIOJlliOH llpOlI3BO)UIOR, aarpanaaan (2). Bapaaerrae (3) aanaar o,n;HY 

lI3 AarpaIUK8BliX aepcaã TaK Ha3hlBaeMOn " 1;- =sto, CC) - CnCTeM1:l", H.1llI 

rrpOCTO "~ - CRCTeMH" - CRCTeMhI oõniaro IIOAOJKeHIDI, BOSIlliKaIDmeíí B 

HeBlipOJl{,Zl;eHHOM S~(2) 0::) c.n:yqae cxeMH e~oro 0ncamm RHTerpHpYe­

Ml:lX M8CCRBHHX Mo,n;8Aefi p8AJiTHBlICTCKOn TeopRH noAR 6/. C~e.nyIDmRe RS 

(3) ypaBHeHHR ,ZJ;BllJKeHIDI CJ1Y]I{aT YCAOBHF.IMH COBMeCTHOCTlI npa scex À 
~HenHOn CnCTeMH 

r,n;e r~;::. (Â" U2,-f- + UaT) i , 'f~ := (->:2.U2.- + u;) f ) 

+= (1/'L q.,) t- = (- !Q1Q" o )
U2, O/:) Uo 1­

"'I' 4 2. ~ 2. ~.. 11, 

U-- "12- O) U(I-== t!'l1+ .( ~3) 

2, 

( (4)~ - 'Q4 -1/2 
O 211~4-

}/ =: lJ+- J ~~=-~~ 1l- -(cf~)"f1-1f~(Cf)il:r~ ~3=-~:[1-lf1(r)~r.j 
B pacore /7/ npenaoseaa nponenypa onesanaa II IIOJ1Yliellli RBHHe IV-~ 

CODTOHIllie pememm 1- -CRCTeMbI, ee pe,IJyKI:.Urii li 8KBHBaJI8HTHHX cmmop­

Hl:lX CHCT8M, yOUBaromH8 Ha OeCKOHellHOCTlI. AHanorHlIHo CTpOJiTCR MHoroco­

ARToHHHe pemeHHR n Ha IIpOlI3BOADHOM WOHe. OTCHAaR S8 ,n;eTanrnMH K rroc­

JIe,ItjrIDmeti nonpocaoâ nyOJlID<aD;Im, Ml:l IIpn:se,n;eM OKOlftIaT8nHHM OTBeT: 

q" = A.. L1~1 ( 91° - 1.<t2 , a,~41 S.,» )
 
q+ =/l,fi"i ( q; -z-:«.. t1Ilt~4Ir'S2.~). 

( 5)
 

~ -tt. 
B (5) BBe,n;eHH cJIe,I(yIOmMe oOOSHalleHIDI. lLByxI<OMll~8HTHJ:,I8 BeKTopli 5 IIti , ,; =i) "') N aananrcs paBeHCTBaMH 5 ,,' ~ (S,/) s;):::: ti' C/{,-~À'" , 
R t&'= 'fiii tTI COOTBeTCTB8HHO, Tor,n;a KaK IV -B8KTOpli 15A)~' 

o ).=~ 

~. 

" 2 

.. 

ItA>, A=1)Z oõpasoaaas TaK: <tA/=ltA>r~(t;)t,t·) ... }tAN1. 
< ~ ,-, t I - ("J-'t I -f t ar -I ttSl) TT -to, .....,,: 

Ilp11 8TOM v A = 'of A) ~ A' ''') 'VAI A ...... anee , In" H li 
OOOSHa'tI8IOT JII06lie nOCTORHIDle 2 - B8KTOpli; 'Vc,' 11 )'l,; - rrpozasozsmse 
KOMIIJIeKClille I<OHCTaHTli (noaeca MaTpllU"; 11 lf-l cocraercraenao) , 
a A 11 ' " CYT:D onp8,n;eAHT8Jlli /VxJY MaTpIDJ; ai II ct2, C M8M8HT8MH 

ct ,;;.. c i 4 2..)a.i l{ ::2.()lj S")1- t-1)2.. +~,:S:l/4 t2}4)/(~ -fiL' . Haxonen, 
, 
Pg, "'O} «: , q; - rrpOHSBOA:DHOe <I>OHOB08 peineaae ClICT8~ (4). IIoAa­

raa q,t::- =- ,,: E o ,rrOJ1YlIaeM as (5) rpoPMYJIH paoora 71, B TO 

BpeMR I<aK.rtJI.R: q:) ... ) 9; I. o peaeaae (5) rrpencrasaao B BH,IJ;e OTHo­

llleHIm ,n;eT8pMlIHaHTOB: 

a = aO dRt [ a4- 2 (~10)-IIS.. >< tJ../ ] 
11 11 A ) 

J.. 
(6) 

9 = qo M,[Q,1- 2.(q:r4IrtIS~><V4t-f1] 
+ 4- Li 

J.. 

3. PacnaIrbt H C.JIIDIHWI 

Cocpe,n;OTO'tfHMCR na npOCTenm8M pem8HHH ~ -CHCTeMN, IIOJlYlIeHHOM 

o,n;eBaIDleM nocrosaaoro mOHa li ~ I< ::: COf1. st II COOTBe'rCTBYlOmeM c nv_
'J! -f"~""-' •...,-f, 

~aro, xorna MaTpHI.l;a r liM8eT e,ZJ;lIHCTBeHHHR rrpocroã rroJJJOC npa il::: e ' 
II npocroã Hyn IIpli Â::: e-P.t ..1J.IDr IIpOCTOTll orpaHH'tIHM'CH TaU8 Be~8CT-

B8HHl:lMH peW8HIDIMR, T. e. paCCMOTplIM pe,l(yKIJ;HlO 11" -CRCTeMli (3) K YpaB­

HeHillO 0e4J .f) Sln...e - G-()lf..d,OIt." (2), - o 

IIpXl nO,l(CTaHOBK8 rrOCTO.FIHHOr~ pemenaa qf) "') 4-- = (J.)llst B ypaBHeHIDI 

,ZJ;BIDK8HID! BOSllliKa8T YC:OBXle 1,,0,+ =1:1:::=. -.i . IIOAaraR ,:= 1. , 
BBO,l(íI OOOSHa'tIeHHR ~~ =: ez:p(-2.ol,) il. == ex.;:>C-I:,) ,; 

~A =-tk(d-f;.)[e~+d.E, -e-s;.-el.z]= 

= -Ck(cJ.-~)[cl(d+f.q).'JC -S~(ol+.f,.).tJ ) A=~~l.; B~L= 2.d(J.-~:t») 

XI BliOlIPaR B BR,D;8'f; 
e- l o e i!.o+.l )

Y:.= 
) ( 7) 

o ( -?-t:o eio-,J..+t~ 

3 
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no.nyqaeM H3 (6): IIOJI01KHM, )])IR onpenexeaaocra , ~? Vl :>O ,V3 <. O H nOKaJKeM, 

lITO peaenae (8) onHCHBaeT nponecc pacnana opanaona <f.2, na opanáou 
,+ e1~±{f;-tl3.alt,ht.l. +e1 lz.+lS;-Ji).B.,n.z1't - 2e:t(U-.f-4>sh (~-j.j)nLtn" tJ1 H TaxHOH '3 . ,1lencTBlfTeJIbHO, ~erl<O yCíe,IJ;I1TbC.ll, 'tITO npn4 

-t~ - 00 (8) OT~'tIHO OT KOHCTaHTH l'O~bKO B oxpecruocrn npHMOll 
l'f.J: . e"i!IBz "-i m2, + e:tZiB1rt:tm.. +~Sk(~-~)n.2.m.L 

(8a) Z:.,2 = O ,T. e. Mbl lÍMeeM JIlflITh COJIlfTOH Lf.2. • C ,IJ;pyroll CTOpOHH, npa 

~. 

Peaeaae (Ba) )(onycxaeT HeTp\fB\ffi.J[hHHe Blij>oJlt,1l;eHIDI. 3an.mneM ero ,ItJIH 

y,l{06cTBa B BIil,I{e 

c..± e2r J+l'z.r+ct- e-2~.2 
p e2. ~J c.'"" ,..., -2.~ ) ( 8Cí) 
"1 + 2. + C3 e ~ 

1:2.'~ +t~ :I: 
~:t_ C, e +cL-e +C3 = 

~ e2.i!, +ê: e2Z1. c'"
~1 :t + , 

~ IV 

r,l{e napaMeTpH C'h 213 ) C"~2,~S OlleBH,1UD:lM oõpaaosr BHpromroTC.ll xepea 
cLJ .fA ) nA1 mA • , a ~3 = E1 - ~2. • IIOJIaI'M B (8) »t" = O 
(Jtl == O) ~ nOJ1YlIaeM 

, t ~ +00 (8) OTJrnllHO OT rrOCTO.llHHOH TO.JIbKO B oxpecrnocru npRMHX 

r .. = o H ~ 3 =o , H peueaae npe,IJ;CTaBJIReT COCíOll cynepnoaauàn ,IJ;aJIeKO 

pa3Be,IJ;eHHllX COJillTOHOB ~ lf Cf'3 • 
IIepexo,IJ; K HOBOll ClfCTeMe OTClIeTa, ,IJ;Blf~l.l.lertcR OT~OClfTeJIDHO lfCXO,IJ;­

aoã co CKOpOCTbIO V=' -th. P: , OCYl.l.leCTBMeTCR c nOMOLllhIO npeoõpasosa­
~.r . J t"""oJ 

HHll JIopeHu;a, B TepMRHax CíHCTpOT HMeIOI.l.llfX BI1,IJ; 1"J1,1-+ f1,ZJJ '= 11,t,3 +, . 
B 'tIaCTHOCTR, M~HO paCCMOTpeTb perneHl1e (8) B CHCT8Me, .nBH~eficR c 

- 1 • 
ÓHCTpOTOll ~ '> O, TaKoll, 'tITO fl~) 2/ 1»o. C nOMOl1lhIO paCCYJK,1l;eHlfll, aHaJIOrH'tI-

HbIX rrpRBe,IJ;eHHHM B npe,nH.nY1.l.l8M aÓ3au;e.JIerKO y6e,IJ;I1ThC.ll B TOM, 'tITO B 8TOM 

c.JIY'Iae (8) OIlRCHBaeT Y1Ke npouecc CJlIDlHY1JI : Cf,2) tf~ ~ f:f., . 

1lI±_
;). -
\2. 

1: &:' 2.~I2. t.l­
CI,2./t.3 e ' +C3/C3
C­ /.'" 2~ 

'4,1.1 c)e 1.'- + i 
= e±(.L-.P~f)l±s' '~ -cl.)+ch(f _1\& l ] (9)r It(. ~2. '1 ~1 ~ IJ2' 

r)(e 

nz ­

- ­~1J2..:::: 
f ~ J 

"4 -­ ,...,)
Z:.1, 2..+'í'Ut. (C~/L I C3 

m.t =~ ~.2. H YCTpe.MJImI 

C ~roí1 CTO~OHbI. IlO~araH 

E, K HYJIIO. Il0JJY'tIaeM RS ( 8) : 

:l: ±J.'V 2.i!3 1:1''' 
If = C, ,l':t e +C2./~ 

3 ~ Â"/"" z.z 
"f Ct. e 3 + 1 

== 
. 

ch(Q-f)+S' If-f)th l 
1 :z - ftt':t3 , 

(Ia) 

"" o -, ­ 1:. 
r,[e ~,= ~3"'r~ CL li. . q)yHKIom ":f.,~ 2~ 3 HecmIT'YJIRpHH. eCJIH 

4,2. I C3 H C..I C.1 >O, xero MOJIIHO BCer,l{a ,IJ;OCíRT:bC.ll Ha,IJ,JIeJK~ BH­

6opOM napaMeTpOB nA H mA . PemsBHJI Cf-l,~ rrpe,IJ;cTaBJIJmT coooã 
,l{OCBeTOBHo COJ1HTOHH (6p~Olm,>. ~eC.ll co CKOpOCT.RMH V"'J2.:::: tia,pll2. 

rno p.,,~ = d. + f"~:L . Pemeaae xe CJ3 ecrs cBepxcB8TOBOH COJIHTOH 

(TaxHOlfE ); RaK HeTpy,nHo nO~ClIRTaT:b, ero CKOpOCTb pasna V3= cth..P3 ) 
rne '3 -= ft .,. f2., . (npH 3TOM Ma C'lIH.TaeM CíHCTpOTbI J.,J2. ,j33 neurecr­
BeHHHMH) • 

) 

~ 

~ 

* XapaKTepKCTRlIeCKaff CKOpOCT:b C== i HeoCí.ll3aTe~bHO eCTb CKOpOCTb 

CHaTa; B saBHCRMOCTH OT nplUIOJKemm OHa M01KeT HMeTb CMblC~, Hanplf­

Mep, CKOpOCTR SByxa B KpHCTaAne. l103TOMY TaxROHH He BCer,IJ;a R~­

mTCH ~nHeww3Kl1eC~n peme~. 06sop pa3~lIHbIX aCIleKTOB' TeOpRll: 

TaXBOHOB CM. B /Ir/; )(OCTaTOlffiO TIOJIHaR CíHCíJrnorpaWIDI co,nePJKIiITCR B 

KIUlI'e /12/. 

'..\1 
:J 

Pacnan õpanaona ~ aa opanaca ~ 11 TaXHOH (j3 J oIlHcHBaeMbIti 

<f OPM.YJIofi (8), npa aaoope J1=2,5 PL=O .f>3=-~5 

~ 

L. 

x 

~+ 
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C~e~eT nO~~epKHyT:O, ~TO MeXaHH3M OnneaHHOrO BHme HeTpHBRanDHo­
ro BSaHMO~eHCTBHH CO~TOHOB OT~~eH OT H3Y~aBillKXCR paRee MeXaHH3MOB, 
pearrHs.yID~CR B 6o~ee c~o~ cHcTeMax (TpH H 6o~ee no~efi), HHTerpR­
pyeMHx aa anreõpax paura ~ 2 /9/. B HameM cJIy1Iae (paHr=I) pozneaaa' H 

nor~OmeHHe CO~TOHOB CTaHOBHTCR B03MomHHM 6~aro~apR Hnne~THoeTH 

MeTpHKH BHyTpeHHero npOCTpaHCTBa B (2). OTHoeHTe~Ho no~o6HHX npocTHX, 

o~o-~yxno~eBHx Mo~e~eH YMeeTHO SaMeTHTD, ~TO ~o eHX nop H3y~eHHe 

HeTpHBHa..JIDHl:lX B3aHMO~8HeTBHit npOBO~OC:O (Ac~eHHO) TO~KO B paaxax 
HeijHTerPRPYeMijX enCTeM (CM., HaITpHMep, /10 ). 

llo~c~TaeM Tenep:o 8HeprHll, KMny~bCH H KB~aTH MaCe CO~TOHOB 

tf.., , ~.t H Cf3 ,T. e. SHa'IemIJI HHTerpaJIOB 

<ft,t- <1; T 'f; <f~E ~ Ji{d~ = i Ir --=----:---- + (1- Cf+':f) ] J:t )
1-<.f+tf­
+ - - + 

== - -2,i.f CJ1t ~ % + c.gt tS se J~P 5cp J;c ­
1- t4+'f­

M2.. 2. p2.	 :t 
H = E - aa pewemmx ~ .. 2. 3 . MCnOJIhSYR onpe~aneHHH KOHCTaHT 
~ ~ J ~ 

C.f .}3 ) C~)"'J3' rrOJry'-raeMr 

6.,,2."":l C!CftJ~ -.f3 )ef.J~/2. 
~'L ~ :2 ~ (f1./i -J~) SEJ",/2 }

•	 (lIa) 

M",~ == fciL(J2.I " -Jl) j 

1~3 ::= l/,52cJ,-}2,)dJ31 ) 
(116)

P3	 := ~ S~n. '3 .'5~(J'-Y.2.) J d P3 ) 
2.. ()L

/1) == - 4- S~ (f.{- p:t) . 

JJ:.:rrR 6p~OHOB 'f..t 2.. ,BHrro~HmoTC.FI- COOTHOllJeHIDI E= M~ ) p=MV"(
'Ç)	 J 

(3~~C:h '1 = 1/~ ), H, c~e.n;OBaTeJI1>HO, IDe MOJKHO HHTepnpeTHpOB8T:b 
KaK pe~THBHCTCKHe 'IaCTHUH. ~TO *~ KacaeTCR TaxHOHa tf3 ,TO H806­
XO~O nO~~epKHyT:O ~aKT HeOTpH~aT8JThHOCTH ero 8HeprHH, Ha 3aBKC~ 

~. ;, 6 

OT	 BH60pa cHCTeMH OTC'IeTa * . ~aJIee, C~e~mH8 HS (11) saKOHH coxpa­

H8HIDI Ez = E., TE) ) Fi=~t~ npa V, > V,t;>O , V3 c O H C2 +E3 =E"1 ::J 

~ +~ = Ft npa v., > V.t>O , V3 > O HaXO~RTCR B rrOJIHOM COOTBeTCTBHH 
C onHcaHHOH BHllJe KapTHHOH ~saHMonpeBp~8HH.FI 8THX 06beKTOB. ~HSH~eCKH 

aaacoxee HHTepeCllliM c.rryqaM CBRsaH, no-BH)I.HMOMY, C BHÓOpOM J3=(P"+.P~)/:l., 
KOr,IJ;a MIl MMe8M M1 :: M2, , H nororouiexae (a rrpa saaeae t-?-t -HSJIY~eHH8) 
TaXllOHa 6p~HOHOM npOHCXO~T 6es HSMeH8HHH MaCCH rroc~e~Hero. OTMeTHM, 
HaKOHe~, ~TO npa ~OpMaJI:bHOM aavene ~ ~ -~ , COOTB8TCTBYJOme}i HSMeHe­
HHID SHaKa MaCCOBoro 'IJIeHa B (2), dpa~HoHH CTaHOBRTCR TaXHOHaMn n Ha­
060pOT. B 8TOM cJIY~ae MH HMeeM .n:eJIO C HS.JIy'IeHM8M H nOrJIOmeHHeM 6pa~H-
OHa TaXllOHOM.	 • 

TaKHM 06paSOM, noxaaaaa npMHIJ;11rr11.aJlhH8.FI BOSMOE.HOCTl> rovaoro onn­
CaHH.FI BSaHMO~8HCTBH.FI ~O- H CBepXCBeTOBHX 'IaCTHU B p8.Ml\.ax HeJll1HeHHOLí 
~aCCH~8CKOH TeopHH no~. 

MH	 6naro~apHH npoW.H.A.CMOpO~CKOMY H H.ll.TapneqKoMy 
sa	 Il0JI83HHe 3aM8tIaHWI. 
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~	 HeoTpn~aTeJIbHOCTH 8HeprHH TaXHOHa B peARTHBHcTCKOM MexiHHK8 ,06n­
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1\ BapameHKOB H.B., reTMaHOB B.C., KOBTYH B.E. P2-87-490 

Po~~eHHe TaXHOHOB B npo~eccax pacnaga 
conHTOHOB: TOqHWe pemeHHH • 

B paMKax HOBOH HHTerpHpyeMoH MogenH penHTHBHCTCKOH Teo­
pHH nonH oÕHapy~eHo rnYÕOKoHeynpyroe B3aHMOAeHCTBHe conHTO+ 
HOB. Mogenb npeÃCTaBnHeT COÕOH oõoõ~eHHe ypaBHeHHH sine­
Gordon Ha cnyqaH gBYX CKanHpHb~ noneH C HHge~HHHTHOH MeT­
PHKOH. Honsre ~~~eKTbI BKnIOqalOT pacrransr nocae-roasrx conHToHOB 
C H3nyqeHHeM conHToHOB CBepxCBeTOBb~. 

PaÕOTa BblITOnHeHa B Jlaõoparopaa BblqHCnH>TenbHOH TeXHHKH 
H aBTOMaTH3a~HH OHHH • 

npenpHHT 06'Le,IumeHHOrO HHCnITyra H,n~pHbIX HCCJIe,nOBaHmi. .uy6Ha 1987 

IlepeBOA OBTOPOB 

Barashenkov I.V., Getmanov B.S., Kovtun V.E. P2-87-490 
Creation of Tachyons in Soliton Decays:
 
an Exnct Solution
 

Deep-inelastic interaction of solitons is found within 
the frame of a ncw integrable relntivistic modelo The 
model ia a two-iield scalar generalization of the sine­
Gordon equation furnished with indefinite metric. The new 
effects include decays of subluminary solitons with tachy­
onic solitons emission. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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