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Bo~on~6cKHA H.n. P2 - 10291 

KacKaAHSH ason~UHH cljlepH'IeCKH-C~tMMeTp~t'IHb!X nynbcoaos 

B MHO~OBSKYYMHblX MOAenHX TeOpHH nonH 

06HapylKeHbl ciflepK'IeCKK-CHMMeTpK'IHble ny nhCOHbl HOBO~O TKil8 1 C 8Mll

nKTYAOit OCUKnnHUHH nonH, IIpeBblWS~Uleii: pacCTOHHHe MelKAY COCeAHHMK Ba

KyyMSMK, HaitAeHbl 30Hbl fiX yCTOH'IKBOCTH K HeycTOH'IKBOCTK 1 ~paHKUbl KOTo

pblX OllpeaenH~TCH BHAOM ilOTeHUH8nbHO~O penbeifla. 

Pa6oTa BblllOnHeHa B na6oparopHH Bbl'IHCnHTenhHOH TeXHIIKH K 8BTOMa

TK38UKH OHHH. 

fipenpHHT 06beAHHeHHOrO HHCTHTyTa HAepHbiX HCCJieAOBaHH~ 

,ay6Ha 1976 

Bogolubsky I. L. P2 - 10291 

Cascade Evolution of Spherically Symmetric 
Pulsons in Multivacuum Field Theory Models 

Spherically symmetric pulsons of a new type having 
amplitudes of field oscillations exceeding the distance 
between neighbouring vacua are discovered. Regions of 
their stability and instability are found. Boundaries of 
these regions are defined by the structure of potential 
relief. 

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

Preprint of the Joint Institute for Nuclear Research 

Dubna 1976 

C> 1976 06-.ec)uHeHHWU UHc•u•y• Ac)epHWX l.fCCAec)oeaHUU)V6Ha 

HJyqeHHe TpexMepHWX COnHTOHHWX peweHH~ penBTH
BHCTCKH-HHBapHaHTHbiX /PH/ ypaBHeHH~ BW3biBaeT 6onb
WO~ HHTepec, T .K. KnaccuqecKHe COnHTOHbl MOryT 6b1Tb 
HCnOnb30BaHW npH nOCTpOeHHH KBaHTOBO~ TeopHH 3neMeH
TapHbiX qacTHU. /I. 2/, B paMKax PH uenHHe~Hwx ypaaueHH~ 
anB He3apB~eHHWX /ae~CTBHTenbHWX/ CKanBpHWX none~ 

. YCTO~qHBbiX CTaU.HOHapHbiX c!lJepuqeCKH- CHMMeTpHqHbiX (ss) 
COnHTOHOB He CyiiJ.eCTByey/3/, OaHaKO aa~e B cnyqae ae~
CTBHTenbHbiX none~ o6Hapy~eHbi aonro~HBYIIJ.He cna6o
HJnyqaiOI.J..{He ocu.unnupyiOI.J..{He s s-conuTouw /"nynhco
Hw"/ I 4- 6 / ypaaueHH~ 

¢ -A t t ~ rr 
3 

¢-¢ +¢ =0, 

¢ tt - f\. rr ¢ + sin¢ = 0 , 

3 ¢ - f\. ¢ + ¢-¢ = 0. 
t t rr 

/1/ 

/2/ 

/3/ 

YcTo~quawe /!lJopMHPYIOIIJ.HecB/ ss -nynhcoHw Ha~aeHw 
B paMKaX ypaBHeHH~ /1/ H /2/, HMeiOIIJ.HX, B OTnuque OT 
/3/, 6onee qeM oauH aaKyyM . B I 61 noKa3aHo cyll.{eCTBO
BaHHe "30HW YCTO~qHBOCTH" aMnnHTya 3THX nynhCOHOB H 
npHMWKaiOI.J..{e~ K He~ o6naCTH HeycTo~qHBOCTH, npOCTHparo
IIJ.e~CB ao HyneBWX aMnnHTya /HHKpeMeHT HeyCTO~qHBOCTH 
nynhcoHoB y .... O, Koraa ux aMnnuTyaa c .... 0 /. AMnnuTyaa 
ss- nynhCOHOB, uccneaoaaHHWX B pa6oTax I 4-6/, He npe
awwaeT paccTOBHHB MeJKay coceaHHMH aaKyyMaMH. Cy
IIJ.eCTBYIOT nH B MOaenBX CO MHOrHMH BaKyyMaMH, B qacT-
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HOCTH, B paMKaX ypaBHeHHJI 121, nyJibCOHbl 60JibUieH aMn

JIHTY.Il.bi? B (x, t) - cny'lae OTBeT oTpHua TeJibHbiH 17. 8 I : 
aMllJIHTy)l.a CB.R3aHHbiX COCTO.IIHHH .ll.BYX COJIHTOHOB /,.fiHOHOBf 

cos (cos..::_:__~)] 
cp(x,t) = 4arctgexp[tga·-ch(sina·x) ' 141 

C KOTOpbiMH MO)I(HO cpaBHHBaTb SS- llYJlbCOHbl ypaBHeHH.II 

121 pa6oTbi I 61 , He npeaocxo)l,HT 2 rr. B tiHcneHHbiX 3Kcne

pHMeHTax l(x, t) - cnyqaul HaM TaK)I(e He y)l.aJIOCb o6Hapy

)I(HTb KaKHX- JIH60 )l.OJirO)I(HBYIUHX OCUHJIJIHPYIOI.QHX peUieHHH 

aMllJIHTY.Il.bl c > 2 i7. 

PaccMoTpHM, HCllO.[Ib3Y.R 3BM, ss -ypaaueHue 121, Ja

)l.aBa.R ua'laJibHble )l,aHuble npH ero peUieHHH a BH)l.e "Uia

notiKH"· BbiCOTbl C"' 4rr. 

cp(r, 0) = 4k· arctg[tga · sech(sina· r)], 

151 
tg a = 8, k = 2, 1. 

Y)l(e qepe 3 L\t"' 10 o6Hapy)I(HBaeTc.R KBaJunepuo)l,H'le

CKHH xapaKTep JaBHCHMOCTH dJ (0, t) I puc. 11. 3a opeM.R 

~t"' 150 npoHCXO)l.HT H3JiytieHue npuMepHo nonOBHHbi 3uepruu 

rmax rrnax 
1 2 2 2 2 

E = - f [¢ t ¢ + 2<1- cos¢)]· 4 rrr dr= J H · 4rrr dr= 
2 0 t r 0 

r max 

J J{dr 
0 

16/ 

Ha'laJibHOrO cryCTKa,H ~OpMHpyeTC.II llYJibCOH C KOJIOKOJIO

o6pa3HbiM BH)l.OM OCUHJIJIHPYIOI.QeH llOJieBOH ~YHKUHH cp (r,t), 

HMeiOIUeH aMllJIHTY.Il.Y KOJie6aHHH Coo4rr Ia pac'leTaX ObiJIO 

Bbi6paHO r max =151. Ero pa)l.HaJibHa.R CTPYKTypa B pa3-

JIH'IHbie MOMeHTbl H306pa)l(eHa Ha puc. 2. 06pa30BaBUIHHCJI 

llYJibCOH .IIBJI.ReTC.II CJia60H3Jiy'laiOIUHM Ofi'beKTOM, H ero 

aMnJIHTy)l.a c(t) Me)l.JieHHO yMeHbUiaeTC.R I puc. 3, c(t) -
oepxH.R.R oru6aroma.11 ¢ <0, t) 1. 3a opeM.R oT t ~ 150 .ll.O 

4 

j 1 
,) 

J 

' 

U(O) 

Puc. 1. 3a8ucuMocmb ¢<0,t) npu peweHuu /2/ c Ha'laAb
HbiMU OQHHbiMU /5/. 

1'3,'1 

t='IOO 
--- 'l' 

cp_H 
' t-=320 

2.5 •1 ' I • 'l 

r- ~· ~7.. 
r 9 

I 
I 

I f::::(60 
I 

'-8J5 

Puc. 2. PacnpeoeAeHUJt ¢(r) u H<r> "mJtJKeAozo" nyAbCOHa 
npu pa3HbiX t /cn.IIOlUHOU .IIUHUeu U306paJICeHa 3Q8UCUMOCMb 
H(r) , nyHKmupoM - ¢ (r) /. 
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c(fJ 

0 t 

Puc. 3. "KacKaOHoe" U3MeHeHue aMnAumyObl OCI.IUAAJifiUU 
noAJI 80 8peMeHu. /1 - t =0-c-850; 2 - t =850-;-1700/. 

t =:: 740 aMnnHTy)J.a YMCHblllaCTCH OT c(t):: 417 )1.0 

c(t) ::: 3 11, llpH'ICM HHTCHCHBHOCTh H3llY'ICHHH 3HeprHH H 

CKOpOCTh YMCHhlliCHHH c (t) B03pacTaiOT nocne )J.OCTH:lKC

HHH llpH t""fl40 BCilH'IHHhl c(t)-=-3,5TT, fioKa4772:_c(t)2.'_317, 

Ha6nJOJJ.aeTCH 3aMeTHaH MOJJ.ynHU.HH <· (t) c nepHOJJ.OM T 
1
=41' 

locHOBHOH nepHO)J. nynbCOHa B cpe)J.HCM MC)J.ilCHHO YMCHb

lllaeTCH OT T"'ll npH t=150JJ.o T=::J0,5 npH t= 6401. 

Kor)J.a c(t) cTaHOBHTCH MCHLllle :~ TT, nynLCOH TepHeT 

ycTOH'IHBOCTh, Ha'IHHaeT cHnhHO H3ny'laTL H "pa3aanHaa

eTcH". 3a BpCMH OT t::: 740 )1.0 t..:'8fi> B)J.BOe YMCHhlllaCTCH 

3HeprHH CaMOllOKallH30BaHHOrO KOne6aHHH, H c(t) H3MCHH

CTCH OT 317 )1.0 211. fiocne 3TOrO HHTCHCHBHOCTh H3llY'ICHHH 

YMCHhlllaCTCH, H CIIJ.C qepe3 flt"" 100 OHO BHOBh CTaHOBHTCH 

Cna6biM, T .K. 3aKaH'IHBaCTCH I}JopMHpOBaHHe nynhCOHa, HC

cne.D.oBaHHoro a pa6oTe 161. Ero aMnnHTYJJ.a Ha perynHpHoif 

CTa)J.HH MC)J.llCHHO H3MCHHCTCH BCilC)J.CTBHC H3ilY'ICHHH OT 

c(t)"'2" )J.oc(t); 11 lo6nacTL ycTOH'IHBOCTHI, 3aTeM OH 

pa3pylllaCTCH, HHTCHCHBHO H3nyqaJI. 

Ha3oBeM "neri<HM" nynLCOH, y I<OToporo ·11 < c(t) < 211 , 
H "TH:lKCilhiM" - HMCIOIIJ.HH 311< c(t)<411.B 3BOlliOUHHI<a)f()J.Oro - -
H3 HHX HCHO BH)J.Hhl TpH CTa)J.HH- 11 I}JopMHpOBaHHe, 21 YCTOH-

'IHBhiH pe:lKHM, xapai<TepH3YIOIIJ.HHCH cna6biM H3ny'ICHHCM 

H 31 pa3pyllleHHe npH nepexo.D.e a 30Hy HeycTOH'IHBhlx 

aMllllHTy)J.. 06paiiJ.aCT Ha Ce6H BHHMaHHC qepe)J.OBaHHC 30H 

ycTOH'IHBOCTH H HeycTOH'IHBOCTH no aMnnHTYJJ.e nynLCOHOB, 
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• 

1 

• I 

.... 

HBHhlM o6pa30M CBH3aHHOC CO CTpyi<Typoif llOTCHU.HanhHOrO 

penLel}la U(¢) = 2<1- cos¢) , pacnono:lKeHHeM aaKyyMoa 

nonH cp =211ll H HCYCTOH'IHBhiX peUICHHH ¢ =(2n+l>11 lcp. 
c pe3yn~TaTaMH pa6oThl I 6 1 I. n 

fiO)J.'ICpi<HCM, 'ITO B CYIIJ.CCTBOBaHHH TH:lKenhiX nynhCOHOB 

H Ha6nJO)J.aiOIIJ.CHCH I<apTHHC qe-pCJJ.YIOIIJ.HXCH 30H yCTOH'IH

BOCTH H HCYCTOH'IHBOCTH npOHBllHCTCH CllCIJ.HI}JHI<a ss-reo

MCTpHH DO cpaBHCHHIO C (x, t) - cnyqaeM. 

BpeMH :lKH3HH TH:lKenoro (r 1) H nerKoro (r2 ) nynLCOHOB 

llpHMCpHO O)J.HHaKOBO Tl "'600 , T 2 , 700 • 0THOUICHHC HX MaCC 

B COOTBCTCTBYIOIIJ.He MOMCHThl 3BOll101J.HH m l (t) :m2 (t) "" 4 • 

Cpe.IJ.HHH xapai<TepHhiH pa.IJ.HYC TH:lKenoro nynLCOHa Rcl ( t) 

npHMepHo a 1 ,5 pa3a 6onhllle, 'I eM R c 2 (t) neri<oro I 3a 

R c (t) npHHHT pa.IJ.Hyc, npH I<OTopoM JJ.OCTHraeTcH Mai<CHMYM 

}{ (r) I. 0TMeTHM, 'ITO nepHOJJ. T"' 11 TH:lKenoro nynLCOHa 

CYIIJ.CCTBCHHO OTllH'IaCTCH OT nepHO)J.a )J.ilHHHOBOllHOBhiX I<O

ne6aHHH Manoif aMllllHTYJJ.hl ypaBHCHHH 121, 1'=217 lnepHO)J. 

nerKoro nynLCOHa T"'7,4 I. 
HaM He y)J.anocL o6Hapy:lKHTh a paMKax ss -ypaaHeHHH 

121 ycTOH'IHBLIX cna6oH3nyqaJOIIJ.HX nynLCOHOB 6onLllleif 

aMnnHTYJJ.LI, T .e. c"' 6TT , 811 H T .JJ.. OnHcaHHaH "KacKa,nHax" 

3BOlliOU.HH nynhCOHOB MO:lKCT Ha6nJO,naTbCH H B ,npyrHX 

MHOI'OBai<yyMHhiX MO)J.CilHX. 

AaTop 6naro,napeH B.r .MaxaHLI<OBY H E.ll.XHJJ.I<OBY 

3a o6cy:lK,neHHe pa6oTLI. 
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