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C OOMOWbiO 38M HCCneaOB8H8 yCTOli'IHBOCTb OUHOMepHblX COnKrOIHiblX 
peweHHA penHTHBHCrCKH-BHB8pH8HTHOA MOaenH KOMOneKCHOrO CKBnHpHOrO nonll 
c caMoaeAcTBHeM ( TOK x Tox). B peaynbTaTe '!KcneHHb!X aKcnepHMeHTOB 

Hallaeua o6naCTb yCTOli'IHBOCTK '18CTKUenoao6HbiX peweHHA. 0oK838HO, 'ITO 

'18CTKUenoao6Hbie peweHHll yaoaneraopRJOr ueo6xoaHMbiM ycnoaKRM ycroil4K
BOCTH, non~qeHHblM 8BTOp8UH paHee npH HCC11eQOB8HHH 3TOH MO.lle11H B 11H

HeliHOM OpH6nK*8HHH TeOpHH B03MYW8HKA. 

Pa6ora Bbmonneua a Jla6opaTopKH Bbi'IHCnHTenbHOA TeXHKKK 

K 8BTOM8TH38UHH OHSIH. . 
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Stable Soliton in the Model of Complex Scalar 
Field with the Nonlinearity of g 1¢: • g 2(J
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By means of computer the stability of one-dimensional soliton 
solutions of the relativistically invariant model of complex scalar 
field with the current X current self-interaction is investigated, As 
a result, the stability region of particle-like solutions has been 
found. It is shown that in the stability region the particle-like 
solutions satisfy the necessary conditions of stability obtained earlie 
when studying the soliton stability within this model in the linear 
approximation of perturbation theory. 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 
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B ,ll,aHHOii pa6oTe 

3BM111 
HCCJIC,li,OBaHa 

ll.:lllPI BH,ll,a 

C llOMOmhiO 'IHCJICHHOrO 3KCllCpHMCHTa Ha 

ycTOH'IHBOCTh 'lacTuueno,ll,o6Hhlx peweHuH: 
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'2' B pa6oTe B JIHHCHHOM npH6JIH)I(CHHH TeopHH BOJMymeHHH HC-

cne,ll,oBaHa ycTOH'IHBOCTh peweHHH I 11 J<aK B npo,li,OJihHOM, TalC 

u B nonepe'IHOM HanpaBJICHHJIX. )J.uHaMHKa peweHuH: I 11 Bo BCTi)C'I

HhiX CTOJIKHOBCHHJIX HCCJIC,li,OBaHa B !31, llpH 3TOM OKaJaJIOCh, 'ITO 

tUIP I 11 B wupoKoii o6nacTH ,ll,onycTHMhiX JHa'leHuii napaMeTpoB 
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,m H <<> JIBJIJIIOTCJI yCTOH'IHBhiMH B npO,li,OJlhHOM H B nonepeq

HOM HanpaBJICHHJIX !2/, l.:IHCJICHHhiH 3KCnepHMCHT /3/noKaJaJI, 'ITO Ha

pJI,li,Y c ynpyrHM BJaHMo,ll,eiicTBHeM conHTOHOB I 11 '· HMCIOT MecTo 

KBaJHynpyroe H rny60KOHeynpyroe B3aHMO,li,CHCTBHJI, a TaK)I(C B3aH

MO,ll,eHCTBHJI, conpOBO)I(,ll,aiOmHeCJI pO)I(,li,CHHCM ,li,OfiOJIHHTeJihHhiX COJIH

TOHOB IHecoxpaHeHHC 'IHCJia COJIHTOHOBI. llpH 3TOM Heynpyrue 

npOUCCChl BJaHMO,li,CHCTBHJI COJIHTOHOB conpOBO)I(,ll,aiOTCJI HJJIY'ICHHeM 

BOJIH CB060,li,HOrO fiOJIJI. 
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Ha peweHHH /l/ npHHHMaiOT CJie.D.YIOIUHe 3Ha'leHHR: 
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B .D.aJibHeil:weM nonaraeM m 2 = l, HOpMHpOBKY BOJIHOBOH «lJYHKUHH 

BblfiepeM HCXO.D.R H3 yCJIOBHJI g 1 = l. Y'IHTblBaR He06XO.D.HMble ycJIOBHR 
Puc.l 

ycTOH'IHBOCTH 12 •51peweHHB:Il/, a TaK)I(e noBe.D.eHHe «PYHKUHH M H Q 5 
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I CM. puc. 1/, MO:lKHO npe.D.nono:lKHTL, 'ITO peweuuJI /I/ JIBJIJIIOTCJI 

ycTOH'IHBLIMH B o6nacTu w i ~· ,,Jfp u ueycTOH'IHBLI npu 

<•J K ·: IJJ ~p r.D.e <v fKp - 'laC TOT a, npH KOTOpOH BblllOJIHJIIOTCJI 

paoeucToa 

dM I = 0, --- g2 
dw -=const 

g1 

dQ I 
-- g2 
dw _=cons! 

g1 

= 0. 
/5/ 

llpOBC.D.CHHbiH 'IHCJICHHbiH 3KCllepHMCHT llOJJ.TBCP:lK.D.aeT .D.aHHOe 

npeJJ.nono:lKeuue. Ou BKJIIO'IaeT B ce6JI 'ICTblpe rpynnbl pac'IeToo, 

COOTIJCTCTBYIOiltHX <iJHKCHpOBaHHbiM JHa'ICHHJIM g 
2 

/ g 
1 

• yKaJaH

HbiM B Ta6nuue. BeJIH'IHHa w~p onpeJJ.eJIRJiaCL HJ /5/, JHa'IeHHJI 

wi H wk BLI6Hpanucb xax rpaHHULI HHTepoana w k <w!p <wi. 

Ta6AU!la 

g2/g 1 w k wf wi K 

0 0,65 ~/2 0,8 

II 1 0,4 0,5 0,65 

III 2 0,27 0,38 0,5 

IV 10 0,15 0,18 0,27 

B xaqecToe uaqaJILHoro ycJIOBHJI BLI6pau noKOJ!utHiicJI coJIHTOH, 

paCDOJIO:lKCHHbiH B Ha'JaJie KOOP.LIHHaT (V ·.0, X O ~ 0) 

llpu wi ' <v~p. ua6ruo.D.anacL ycTOH'IHBaJI xapTHHa. C'IeT 

npoBO.D.HJICJI .D.O T =20 730 /s 6e JpaJMepHLix e.D.HHuuax/. cl>opMa 

H aMnJIHTy.D.a peweuuii /I/ npu JTOM ue HJMeHJIJiacL. HuTerpaJILI 

.D.BH:lKCHBJI E H Q COXpaHJIJIHCb C OTHOCHTCJILHOH TO'IHOCTbiO IQ--~> 

llpa W k ,· "'~p HMeeT MCCTO THllH'IHaJI ueyCTOH'IHBOCTb. 

Y:lKe npa T =I ,8 Ha'IHHaeTCJI poeT aMDJIHTY.LILI llllP, H K MOMCHTy 

T=3,6 oua yseJIH'IHBaeTcJI npuMepuo ua IO%. ~anee HHTerpanLI 

JJ.BH:lKeuuJI E u Q uaquuaroT nnoxo coxpauJITLCJI u ua6JIIO.D.aeTCJI 

paJsan peweHHJI. 

llpB wi.k ::: <~tp HCYCTOH'IHBOCTb paJBBBaeTCJI O'ICHb Me.D.-

JICHHO. To'IKY w ., ua30BeM KpHTH'Iecxoii, T.K. oua uaxo.D.HTCJI 

ua nopore ycTo1quoocTB. Kax BH.D.HO H3 puc. 1, c yoenu'IeuueM 

g 2 /g 1 KpBTH'ICCKaJI TO'IKa CMeutaeTCJI BJICBO, T.e. YBCJIH'IBBaeT

CJI o6nacTL ycTOH'IHBOCTB liTIP I I/. 

6 

i 

i 
! 

... 

1 

Wt<p. 

0.8 

0.6 

O.l.j 

I 
I 

0.2. I 
~ 

I 
I I I 
I 

1 2 10 
~2. 

Puc.2 
CJ-t 

0. 

Ha puc. 2 npe.D.cTaoneua JaoucHMOCTL u'KpoT gjg 1:cnyqaro g 2=0, 

g 1 =I COOTBCTCTByeT u'Kp=y1 2/2/CM./4//. C pOCTOM BCJIH'IHHbl g2/g 1 

"' "fl YMCHbWaeTCJI , H npH 60JibWHX g ~ BCJIH'IHHa "'"p CKOJlb yro.D.

HO 6JIH3Ka K HyJUO, OJJ.HaKO TO'IKa uJ Kp =Q HC JJ.OCTHraeTCJI. Qua 

JIBJIJieTCJI cuurynRpuoii TO'IKoii .D.JIJI peweuaJI I I/. 
B Jaxnroqeuue OTMeTHM, 'ITO o o6nacTu ycToiiquoocTH, uaii.D.eu

uoii MCTO.D.OM 'IHCJICHHOrO JKCllepHMCHTa ua 3BM, 'JaCTHUCDO.D.06-

Hble peweHHJI Y.LIOBJieToopRIOT ueo6xo.D.HMLIM ycnoBHJIM ycToii'IHBOC

TH, DOJIY'ICHHbiM B pa6oTaX 12 • 4 ~ MOJJ.CJib, HCCJIC.LIOBaHHaJI B /4 /, 

JIBJIJICTCJI qaCTHbiM CJiy'IaeM MOJJ.CJIH C llJIOTHOCTbiO JiarpaH:lKHaHa 

/2/ npu g2 =0 u g 1 =I. 
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