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I. Bse8eHMe 

HeRHHe~Hoe ypaBH8HHe llipe~HHrepa (HYW) B03HHKaeT BO MHOPHX 3~a

qax WH3HKH Ko~eHcHposaHHoro cocTORHHH, HeRHHe~Ho~ onTHKH H WH3HKH 
nRa3M~I-3/. HHTerpHpyeMHM sapHaHTOM cna6o HeH~eanbHoro 6ose-rasa 

C n BHJ'Tp8HHHMH ( 11 QB8TOBbiMH 11
) CTeneHRMH CB060,IJ,hl B O,ll,HOM H3MepeHHH 

MO~eT CR~HTh l{(~) H8RHHe~HOe ypaBHeHHe llipe,ll,HHrepa C ilOT8HQHaROM 

OTTaRKHBa~~ero THITa 4/. 0HO B03HHRaeT TaK~e ITpH OilHCaHHH MHOPOQeilO

qeqHhJX aHTHWeppoMarHHTHhiX CilHHOBhiX CHCTeM CO CRa6o!l CBH3h~ Me~ qe

ITOqKaMH B AMKHHOBORHOBOM ilpH6R~eHHH / 2/. 
HeRHHe~Hoe ypasHeHHe Wpe~HHrepa c HeKOMITaKTHOll H3oTonwmcKol1 

rpyrrrroti U ( 1, I) OillfCh!BaeT CHCTeMy C ,ll,BJMf B3aHMO~ellCTB~lllHMH 6ose

ra3aMH - rpaBHTHpyD~HM K aHTHPpaBHTHp~HM 4/. 
0,IJ,HOMepHOe H8RHHellHOe ypaaHeHHe illpe,ll,HHrepa C H30TQfiHqeCKOll rpyn

notl U ( P, q,) /b/ HMeeT BH,ll,: 

i- 'f: 1
"<! + 'f''o(' + Z[('f'f) -til } 1F1"'1 " -'' t x.x / d v, \I) 

r,IJ,e 
p 11. 

<(fi'+'> ~ L /'f(rX),z_ L../'f' .. J( 
U.=1 u.=ptt ' 

P+1=n. (2) 

B HacTo~ell pa6oTe rrpHae~eHhl pesyRhTaThl qHcReHHoro MO,IJ,eRHpoBaHHH 

CTORKHOBeHHll CORifTOHOil0~06HHX 06o8KTOB B paMKax HYW C H30TOnHqeCKH
MK rpynnaMH U (0, f) K U ({,f). 

2. 4HCR8HHhltl anropKTM 

AnR pemeHHH (!) ilpHM8HH8TCH pa3HOCTH~ M8TO~j npH 3TOM ¢JHKQHH 

'f HenpephiBHhiX apryweHTOB .X, t CTaBHTCH B COOTB8TCTBH8 C8TOqHaR 

WJHKW!H ( CeTKH ilO .l: H t - pB.BHOMepHhle, C maraMH h K 1: COOT-

B8TCTB8HHO) \f: = ~ (j'l:, Kh). 

nHHeAHaR qaCTb ypaaHeHHA annpoKCHMKpyeTCH pa3HOCTHOA CX8MOll C K03w-
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11) (I) . If ) 
'f =a (th:x.'f+t~ , 

141
12

) = a12
)(th'£'§ + i fx )e.xp[zi ()lz --,fl1)t} , (II) 

r,ll,e ~2=fa(2)( 2 -/aa)/Z S=.X-Xo-JFt. 
' 

oTH pemeHH.Il IIpe,II,CTaBJI.RDT co6o~ JJ.Byxno.nesof.l aHa.nor (4). 

Wcc.ne,11,0~ 3BOJI~QH.Il Haqa.nbHOI'O COCTO.IlHM.Il 

lJ) &![_ . 'fl.. =a.i(thx_(x+:xo)-t/z_;)t(:x.-Xc)-i)+ 2 ae, J=1,2 (!2) 

IIpH CJIS,Izy!llqHX 3Ha"\ISHH.IlX IIapaMeTpoB pa.3HOCTHOf.l CXeW h=0,0f>, 1: =0.025, 

(j =l. 
W H B c.nyqae H30TOIIH"\19CKOf.l rpyniiY lJ ( 0, :i.) , CHaqaJia Ha6JIJJ,II,aeT

CH C6JIHli9HHe ",II,BO~HliX IJY3Hpef.l", a 3aTeY HX paCTaJIKHB8HH9, KaPTHHa 

B3aHYO,II,9f.ICTBH.Il H306pallteHa Ha pHC,2. AMnnHTY,II,a H3Jiyqaewx BOJIH COC-

TaBJI.IleT IIpHMepHO 0,3% OT aYII.nHTYAfi 06-beKTOB JI,JI.fl CJIJl!aH 4=2Xc-= b H 

CKOpoCTH V =0, l. ~.fl CHCTeW C V ( 0, 1) - CHYMeTpHef.l C TaKMM lite ~ , 

3Ta BeJIH"IIHHa 3Ha4HT9JibHO YSHbme H COCTaBJl.R8T 0,05%. 

B OTJIH4He OT CHCTSW C H30rpytmof.l U ( 0, 1.) ~ Ha6JIIl,ll,aeTC.Il 60Jib

mee nepeKpHTHe ",II,BO~HbiX ny3HpeR": B Cllyqae U(1,1) , CHIOieTpHH HX 

MaKCHYJW 1IpaKTH49CKH COBIIa,ll,aJJT; B CJlyqae 'U(0,-1)-cHIOieTpHH MHHHYaJib-
...................... ,..,.. ... ,.. _,..._,.,. ._.,.,._'""r •u••n• T\Q O'U'I"\ ;;:;- ~ ~ ') nnUTTOU 1:1'1"\aoUa' 'Do:IQVUf\'ftAf.tt"'l'l'-,.,.,_.._. r-----·-·- .. ··- --·-.-.,., ···--.... t"----- -r·-· --c-- ---- t;- , , 

BH.Il B IIOCJI8,11,HSM c.nyqae 60JibWe. IlpH A ::6 H V :01 l B cJiyqae ?J ("' 1)
cHMMeTPKM pacTaJIKHBaHHe HaqHHaeTca B MOYeHT t =5,5; B c.nyqae U(O,f)
CHIOieTpHH - B YOYSHT t ::: li , 5. 

-~--~-

F'Jic. I. CoroJIKHOBeHHe KJIHKa 11 &lft'JDUIHKa; .1; 6 , v = o, 3. 
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PHc.2. C7oJIKHOBeHHe~sof.IHYX ny3wpef.l" ~ =6 , 11'=0, 3 • 

tltl 

Pwc. 3. C'!OJIKHoaeHwe cou'l'OHHYX otn.enoa 'l'WII& "KaiiJIJI • nyawpe"; 
11=6 , 11'=0,3 
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5. CTonKHOBeHHe conHTOHOnOA06HNX o6~eKTOB THna "KannH B ny3¥pe" 
WIH HYill C H30'l'Olllfll8CKOR rpynnoR U (1, 1) 

HenHHeRHOMY ypasHeHHD illpe~wHrepa c rpaHHqHHMK ycnoBHftNH BH~a 

lf(t)(:!:=)=O, 

i2) , . 
[ 

a~~~ .z.--+"" ' 
lf (X' T:) = a~2l e•S2' .x-+-=. 

COOTBeTCTByeT COnHTOHHOe pemeHKe/5/ 

Yi1)=al11e::rp (i vzx)sechJe.5 

'f12
)= a!21 

( th acs -t i h) 
r~e 

dl-2 = Ia ~~~ 12- /a C2J lz 

Hccne~OB8H8 SBOnDUHH Haq9JlbHOI'O COCTOHHHH 

'f~~ = a_UI { exp ( i. 1Jf )sech £(X rXo) -e::rp (-i 'i!.f )sech x (:X- :.ro) J 
U} 121 = aiZJ (th ae (:x. +Xc)- th..x. r.x -::r.o)-1) + i a...czJife . . 
Too 

flap8MeTpL1 p83HOCTHOR CXeMLI: h = 0.1., 'C = 0, 001, o = i . 

(13) 

(14) 

KaK H B paCCMOTpeHHLIX BYrne cnyqaHX, HMeeT MeCTO ynpyroe BS8HMO
~-~~~••• VRA~•~nn••nunR KA~WHA ~~AMMon~Pr.TBMR M306paKeHa Ha PHC.3. 

3a cqe'l' H&nlfllHH B K~OM "nysYpe" npHTHI'HB8~XCH "Kanenb" BpeMH &H3-
HH "cnwnmerOCH COCTOHHHH" (MaKCHyYMLI KB&3HCOBHTOHOB npaKTHqeCKH COB
n~anT) 3HaqHTenbHO 6on&me, qey B Cnyqae CTOnKHOBeHHH "~BORHYX nySY
peR". TaK, B nepsoM cnyqae speMH ltH3HH npH .1 = 6 H u =0,3 paBHo .M~2; 
,JtJIH "~BORHL!X nyaYpeR" npH TeX lite to. It V BenHqJtH8 C. t = 01 5 • 
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TEMATWIECKHE KATErOPHM nYBJIMKAIJMA 
OB'bE~HHOrO HHC'lltTYTA s,nEPHWX 

HCCJIE,nOBAHHA 

HHJleKC TeM8TIIXa 

1. 3KcnepHMeHTan~HaA ~3HK8 BWCOKHX 3HeprM~ 

2. TeopeTH~ecKaA ~3HK8 BWCOKHX 3HeprM~ 

3. 3KcnepHMeHTanbH8A HeHTpoHH8A ~3HK8 

4. TeopeTH~ecKaA ~3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaA cneKTpocKOnHA H paAHOXHMMA 

7. ~3HK8 TA*enYX HOHOB 

8. KPHoreHHKa 

9. YcKOPHTenH 

10. AaToMaTH3a~HA o6pa6oTKH 3KcnepHMeHTan~HWx 
A8HHWX 

11. Bw~cnHTenbHaA MaTeMaTHKa H TeXHHKa 

12. XHMHA 

13. TexHHKa ¢M3H~ecKoro 3KcnepHMeHTa 

14. MccneAOB8HHA TBePAWX Ten M *MAKOCTeH 
AAePHWMM MeTOA8MM 

15. 3KcnepMMeHT8nbHaA ~3HK8 AAePHWX pea~HH 
npH HH3KMX 3HeprHAX 

16. Ao3HMeTPHA H ~3HKa 3a~Tw 

17. TeopMA KOHAeHCHpoB8HHOrO COCTOAHMA 

18. Mcnonb30BaHMe pesynbTaToa H MeTOAOB 
~YHA8MeHTanbHWX ~3M~eCKHX HCCneAOBaHHH 
B CMe*HWX o6naCTA·x H8YKH H TeXHHKH 

19. 6H041H3HKa 

MaxaHbKOB B. r., naHoaa E.~ .• rnaa4Ka A.6. P11-83-870 
MccneAOBaHHe B3aHMOAeHCTBHH COflHTOHOnOAo6H~X o6~eKTOB B paMKaX 
HeflHHeHHOrO ypa&HeHHR rnpeAHHrepa 

HccneAOBaHO B3aHMOAeHCTBHe COflHTOHOnOAo6H~X o6~eKTOB B paMKax HeflHHeHHO
ro ypaaHeHHH WpeAHHrepa /HYW/ c H30TOnH4eCKHMH rpynnaMH U(O,l) H U(l ,1). 
AnA 4HcneHHOro peweHHR HYW Hcnonb30BaH pa3HOCTH~H MeTOA c annpoKCHMa~HeH 
HenHHeHHOrO 4fleHa ABH~M B~Pa*eHHeM. 8 paMKaX HHTerpHpyeM~X CHCTeM HCCfleAO
BaH~ ynpyrHe CTOflKHOBeHHR COflHTOHOnOAo6H~X o6oeKTOB - KHHKa H aHTHKHHKa 
B cny4ae H30rpynn~ U(O , l) H o6~eKTOB THna 11ABOHHOH ny3~Pb 11 

H 
11

KannR B ny3~
pe11- a cny4ae H3orpynn~ U(l ,1) . 

Pa60Ta B~nonHeHa B na6opaTOPHH B~4HCflHTenbHOH TeXHHKH H aBTOMaTH3a~HH 

OHRM. 
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Makhankov V.G., Panova E.Yu., Shvachka A.B. 
Interactions of the Soliton-Like Objects in the Framework 
of the Nonlinear Schrodinger Equation 

Pll-83-870 

Numerical simulation of the soliton-like objects interactions in the 
framework of the nonlinear Schrodinger equation (NLS) with U(O,l) and 
U(l,l) isogroup is performed. For the numerical study of the NLS the finite 
difference method with explicit approximation of the nonlinear part of the 
differential operator is applied. The elastic interactions in the framework 
of integrable systems - a kink and antikink for the U(O,l) isogroup and 
"double bubble" and "drop in a bubble" in the case of U(l,l) i sogroup are 
considered. 

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

Commun ication of the Joint Institute for Nuclear Research. Oubna 1983 

nepeBOA O.C . BHHorpaAOBOH 


