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ON ~(mTASTABILITY OF GAUGED :NON-TOPOLOGIC,AL SOLITONS: Pr~print 

IT}<~. 92-68/ 

"Brovkin L.Yu.,Markin. O.Yu. -m., 1992- 10 p. ", 

We note tha~ althousb the saaaed non-topological soliton
J 

(GaTS) 1s 'un_table 8aa1Dstfr8.mentatio~. it may live quite lo~g 

due to the,Coulomb potential barrler.Weeatimat-e the probabi11t.! 

of 'the frapentat.ion for separat.ion of, a smai,lfrasment £r~ :t~e "/ 

fermion.-:fl~ld GNTS in'theoJ,"Y" wit.h decenerate .vacuu.s,an~ 1?riefly 

discuss the' fragmentatlQD, of ,the ""eel· Q-ba'll. 

MY 3aMeUeM.· 'aTO. ZOTS ICIl,lHGpo8011H11e .Re'l'OnO,lOrneCKHe ,CO.lH­
, , 

"TOllY (KIfTC) HeCTa6H.lDH"OTHOCHTe~J.HO~MeHTaI.tHH. OHH "OIT-t~~HT.' 
:>,' \', 

oueHHsaeM BepOsrTHOCTh cz,parweHTBQHH BCJl7''1ae SUAe..eHH."" WAJlOrO 

~parMeHTa H3 ~epMHOHHoro KHTC B TeopHH C BwpoZAeHHWMH BaKl~H H 
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'PAnicles: 

'CODf~"t.iOn<bu~with tile ~1'tIe -Nu. eve~. 

CI) . 

I/!J 3,/,,(, (, ) ~ -(), e1EQ 1 <.. m --:;,i (8) 
or tr't~ 11'"fOo • " 

( 
' 'tk.. p4.ro. ... t fer ,) 

QmR:1:. 18 9 tiM. 'JAr.er iDdepenclellt,J,v of • .... tllaa 8..ri.~'1~, 

bJ' t.be cODdlt.1CID 

"E 'l~t
t."~ +tln-.

" it,..R 
(once aaaln nec!ecUna 1:be kinetic enern). TM ~rll1OD .1"... 
,) ,': ' 

, tot ~... llllUtau. aTS char.e .ubla acaln.~ cla••ical deciQ' iD'tO Q 

,.. DWIbeI' ~ftlal_" J .depead. GIl ~ char._ dtnrlbutl~., 

the fn,pen~a an4 ~ ~ .... 1;be fiaa1OD·. ~a (_ ,dD ~ 

. carry QUt .hereiD tile 'etailed ""1:rab 01 \be fla.taD Pi'DOe••) • . ~. . .. . ". . ,', . 

1161 1e A...t1~ (tbal 1a c~iDlr U. ca.. tOl""" Qf;~' 

.~. lj.'»l); ~. t.bta flll.lOB t ••IUtr.e1:1.11:rGllaPz'Oft~b". '!he' 

IlOl'. So it. tbe Uaht.8t. of the tr t..\ 1a'lm~ ( . 
.' '. . .' \ . 

•II latloo ..11 tor 'the reral ... qJl&'oa:Ua1:i~ t.c .beftlid, ... 

SeQ) 11\. (8)ahollid be re»laoedbv,.rn >SC.). 

.' . . 

. 11'-::. ~:J~~~)t~ ...z)~{) Vj.~f./··· (,'~ CI-~\ ~ ···.·G·.~ )t;"1. ~.l!. ~\]'.'.' ,:
en:.· ..:.J­ . ~ ...', r ­ .D:)- n "'..3 J" Q.l~ B,.-J flO'. 

. J,. .' . . ~ . . . ... 
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(1) ,E. (a '~Q~~» m'.:' . 

..~Q~~_ Q ';~.t.the lI'f'll ita ~l.: .. 
.' '1Ii* d......oe seQ) OIl tra.~fc~Jit(. 'MCOIIddftlftt1Vefor 

. Kvea'U' tbit GIltS cklee Dot ua4aNG toM oJ.a••_lf~.-
. '~. - .. , . .' ......' . I 

UDIl. 1lIle ••twa _.eliDe.b etillllO..tble ... Yo .ett.'ta u. 
nobabUttv .. «m.~ the~~~ of oraePut1cle. frca 'tbe 

"'.,1th8»1.: 1'-panlale .aees .tI\l'~. Coll1a-b ~ll1a.l 
barrier oree.ted bJ' the re.t -of the CJIft'S. -cauiq • ..,. tbiI; __ 

.all Q. lIQ that t"- 11ft i. unata'le ...1aJdft.....ttoD. ror 

lar".Q... ~ (62) .>••. it 1. pOSSible ~.t.icID· ~\a ,.,.10101•.f._ iAto ~~ tJIe· CwlO11b hPotlaiora of _~. Nasa 

cMDiI-. the· .1~_t,lOD. ~'etu.at.eJ,v.tt.r.. ca'••ical fleatOl1. th8 

t~t. uit still clo.. ,(&PPrOXi_te17 .t .t.he dtetaace .R(8» 

ead. if 'there are dDJ¥ two of tbIiJI. "Uh t.be ~Z'.ee fl' &Ad. ~)Q, 

SfAc:e ".areaot latneated 1a tbe aJI1D of _1lIU'101o1e.' _ 

the lIfIlIAZ'ed D-1:rac _.'U,OD for tbJt I/lU'tlcle ....,. fQaa\1ce 

/41 tor the correct.De.•a of the procedu,n): 

t c: E(iii} ele.-L) ~ m "'J(;'74.1~{~ '?J » ... , 

..... ' <_ 
Ut) 

j E -6 (Q) ­ E (Q ­ q..)'~ E(.~) - -!e).crtQ-~J 
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CI) with. 

.(~,~j»\A - ",1 ) if ~ 0 .(11) 
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, - • Al~~b jB.lis. VIe'lft'S 'tb8 ~lcl. 18 ....l ...·Ud AQlUU... _ 

••• QDly .ppra.chl118 t.O t.he .'r8l1UCt.ce~ for .at..'. we ".RM
, .	 . 

tbe ••• of VIe .particle cOIIiDIr liP to the _de., to lie' ()0Iln.u~ 

aDd lIliual t.o that tor the part;lcle iD 'the' redcm after 'the 

barri.r. Such aD a»praz1llailon 18 Justified 1a ca_ u tlae 

illi.... 
, ' . 

of .the 
. -

I:eclon wher.· t.h.: ••a 
·L· 

cbar&c.. (1... 
, 

U. 

th1ca... of the ITS aupface ,.... J\4 ) 18 _11 t1S cOllPllr..s wlth 

the t.hicba•• oi the barrier. 110 tha~ t.h. particle pa•••• a1JiO.t 

all ita 'INa! under t.he barJ;'ler with the conat.aot ,nollzero .-as 

m.	 ~) , 
SUice iD/of r e::. m Q. k ('":.1 «0'.1" ,r	 Q) I) 

OA. 0lII1 ue theSeN\lclas.lcal ,approxs.-t1oo aDd abtaiD the 

pa.SS "19- coeff,iclent 
" ' e.'f ... £-~
 

o ~ exp (-'-} Y mD..:. (( _ ~'P).1 'dr (14)
 

"	 'RIQ) .' " . 
Deaate IJ:RCQ}. • 'f =.R/r &l\d ~~a1Odl... 1= r Ift-t. 'the 

'th1cb••• of the l!al'rier . ~'l "'Q ,~~<. 1. It.. alt.itude 1:> _(' .: 
.,.' M - Q (~+A fI ct/· / fl') ~. ' 

'ftu!n the iIltearal is approximately equal to 
,9.M 

Rf"1nt - ("'- ",e ).) tf"df =' '{r mJ. R: J~!hTJ3'~56 
"	 . J. qs- , \~ ~(.}~(~5) 

TU.	 "robability of the particle separation ('" D) is 

" ,.~	 ezpollent1ally ..11 for latae Q (but, of cour_. Q<Q mel: other­

wise the rest of the ITS. whlch creat..s the "external" fleld 

'for t.he tunnel1J\c particle; ls unstable itself). The calcalat10n 

, 
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l ..." -t.J:': '"""'.'	 ',. ,'II' 
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a1:IoYa Certa1ab 1a litoill _lid for-. ~1; .1oth ""trq"\ , 

(q~<Q-q) it one ~•• 1I.7-(Q), CQ-l) '. , '7 'j.{fJ-'J;) '• 
Ih" I-t a. dll1CU........, Q-ball.. If 'the coaplu acalarf1eld 

~'(fl (i)4IQU$-)po.~.... a PUCed clar.e, 

~ -±~r !)~ rJl@f~-e4-r)t- v{ I) - ~ &;'11).1) (18) 

pupdQ-bdl ar1_a ill a theo1T with, SlIltab~. potaD'ti&l D( /.h ' 
~. ror the »oteJlt.1al 

t!!:. ." Z_ 1.2. j,1.-/ ' v =- J.l' l. r­	(17)' .., 'r~ 

the Q-ball .UU·CY 

31--	 =~J,.Q [-I ~, - (e- .362..)%J 
(18) 

-	 I ' ~O 11'}o. J.. 

where Q i. thtI char•• of ~ ball and rJ. = f f - 3/t ~J.. 1.) ~ 

l	 1 '. 
'Since d BldQ >O.f1'a8JleDtatlon (~1sllion) is profitable for '&DF~. 

'l'he puaed Q-ball doea not. hold the particle .aa aDd' is 

descrlbed in teras of cla.sical !ielda (three ot tohell). TberefCU'8 

one CaD try to calculate the possibility of its fra&Jl!l8Dta~i.OD 

100itiDa for the transitlon amplitude 

~~ ~Wtl;>" ! [rJl1JIJ~1LJ/J e.~~' ~9) 

by the steepest descent _thad. 5111111&1" too the prahl.. , .of 

nuel..tion of new vacuUIR bUbbl~a f9r a a1nAr~e scalar . fielel 15/_ 



,\,'.......
~- ~ . 

'::~': ,):" 
. ,

." .. 

>' •••;>' 't~flll'! If ii' i~;' I· f . ·1 f ';,; .''-, 

.'.~ Ill," I : l it ~. ,IJ !' f.' . ..' I i r ,;
Ctl 

~ " . m '.: . f I f I I ,. If 1.1 I' !. '1_. ! c J: ., t. ~! I ! . 'I!J ~..:, 5' f· 1'1 I f ~ 1 • I .-" t-~ I' f ,. . J, .. ..:J, I.E, . ':: 
' ~. I ! I .. ... I... f i J I · II ..!; ..lifo , " '. :~T " 'I:.. f i ,~ if,~. - .. ' £.. ~ i I' ­

~ . J f "I .... :1:.4; ",.,-t'l~ r-, .~~. .II ·~ • ? i J I I'i! I rio 0: ~Ip ;,1,;, ~ . It ':. f 
~ . . . If.. f·It ! ~ I( ... t i' i I, . J:>!: f.)0'.... 0 

" Ct CI ......r .'' . ... - I i '.••• '-.l'........... 1..." + ,""

"'-. ,(- Q..e i I r ,I i f r.' I' l t' f .. '"\ ~ a!' ! 

.. .....; ;S . i hi. !J ~It i~ '1 i!1J; ~ .:J i
 
.. ,a.... 'J' V ,,;Jot,. J,'. : , ... ;" 

:,. ,.... ~'" :T'·' . ~ .~ J f I· ..f.".' 5.~. i t\. .... ",:.1.....1 l' - . .~, f'" 1..:. ..........'..:ow·"
;'~ •.'=... • ... ' I 1iIi, " 

~ 
." . .. 

.
r '~' • .... f D 

( .. 
f 

'. ." .7:'.~.-I ~ 'I". · .' ..•.. 0 :.... . . ;''!' ~.•. J. '.'f. . .. . I. 
, . "~ .' ~ f· .. . '.' " .. "•.' .it. 11:,. .., ,.' . ..•'. 

, '·,,"'Yk.· ~ .• '1 r ., '1. , J ". ' . ..8· .q, . ':,1 .. ' '/ "l ' ' ." .' '.. ....•. .'.'., . I; (:!.: .'. '.: ..'. '. . ...' . ' . 
, ': '.:tli-, ~ Ii- f .1" i ·Ii·· . '.: f "'1; '\'." ·.f·...• ~. '. ,..

~.Ol' ... ..: 

t 
. " 1111 .,•• 'r:;lt",.. . Il'~ , r 

......• ' .••.1!.~ ..~ ~t;. "tc .. ·Er·~ ..'~I· .' .·f· · ;'··.1·· .~'" ··f.·· '. ....g . !: I..'. ...__~ 
'!'" 

"~;' 
,.' 

. 
. 

.it ,-
'.

,It 
" 
I· j. .•.. 

. 
, 

' 
.~ 
",
, ' 

.' • 
.,.. ~ 

. '. 
~ 

; 
.' '., 

. . 
.... ,'.

~ • '. " . .' 

;.~ .-I~_~ 

~,'~
~.:~.
~:", 
~ . ,,

{' ­ ;.,r ·l·.lfil1 .' .. g' t . 
'".:. ~.' .•..,.t~ ....~." ..".II·· ... &' ..•. I ..• '. 

I, 

i f ~'I~.. J. ;::::.~· ...I . .i."I! 't...... ·.....r.....~. 1,', .; ! : I.. ~ "J ~ i'" . 
t; i ,.· 1.;·..1.'. 8::: r.t..' I !'.. r·.·· .~. :.,.Q . . . . ft· flf'.""'" '. ' .. '. r··~· ....... ~, , .... '.. ..,8 .'; ... . lIII 

: .. . r 7' .lD'... ..' '..1~ .• ' '0, .l... ,. £. ... < . .."" 
~'." 'v,"s ~.; . '0· 

. 1" f· ~..""lo ·r 
•. .2. t;i.' ""'.:'< r!>!,. . "'," 

;( ...&'" toO. "'I ." ::..... '. 'ct' 

.. r· f· iii" l!I' 8 "' .. 1:1 . 

,..,.I.:I';~: . .8, ..' " . . If '. .' .. ;-~. 
... 

. ~. . ".iCJl·
• ,'., .. toO ..,'. .~ f... I,·· ·.Ii··' <. 

. f 'tr, ..... &. . 
J,. ...,..' ·is·'.·.. Q.'. f- .• :.:.;.',: . . . .• "1' i .. l :'" .....•.s:. "" . r· 

~ ., !*I.. '.. .... ~ Ii: ' 
a fl:l f I ! ~ . f 
~~ 

/. 
l~;>; i i( f i J...:. 

,,1 

. . 

',1."'. tJ t
 
,-.:: "- ~
 1,l <,,'i,J"t i l".:;""l~j~j.l ' 

), 

::i.e :-::., ~-"'i~,\"'" _~...~. _".'~ 



/" 
_"1"'~ ..'" ".;0' '. [~,.,. 

.,--. 'I. _'---'-'",,-:,,_""--:.... ~~ -.--.---~ • r--- ,,' .,:­, ~"",\ t,
~ -"r~ 

" -/' 
.,.N 

" 
~"i. 

9 ,~ 

.~"I.·. Ie. 8" 
.~ .x; r;;... .l....8wja,..8cIIatiQ. a...tJIia.. r...I!.•~ _t""'......u •••• Y.a.D.p.1H6 

Z.e.B...... 8.0.1_. 'hP~SDt. ..ILAB..~91/52-A 

j.O.TI.t.lta~k., Pnpdnt. 1m 43-82 

4.' .8.PoPOV/IP1II.. Ib.,-•. '1801'. r1a.1W10.' .11.P. 254 

V.D.!I2r. V.S.Posl'o", D... :VoU.re.....IIJIi4.fl•• 19T8. V.21 .P.529 

V.D.an-. ,.S.POpO'r. I nad.n•. lIT8.' .28.P. UT
 

5.C.G.Cal1•• a.Col.... l/PbFs.Rev.19TT.,.18D.P.l1f2
 

8.R.lJaJar.... BoUt.c.•.ud Ia.tllBt.oll8. ~-1Io1lollll'4 hbl.
 

ea....•at.erdG-R." York-oOafftCi. 1982
 

7 .1.G:r:1Aate1n//llJc;l.PIw•• 1988;' •321B.P.439
 

!.D.BPQBKlB•. O.D.MaPKBB 
o MeTBC'l'S(1l1Jn.BOOTB R8JD1OjlOBO,ma 'HeTOUOJIOrneouJ: COJIBTOB($. 

ItOIJ;lUSC811'O x IIeqa'l'JI 09.07.92 ~OPMBT ,60X90 r/8 ()flce'tH.ne'il.
1cJ1.-ne'i.J1. 0.75. Y't.-BS,U.J1. 0.5. TIIJP9zt40 SIts. 38KSS 68. ' 

_&XC 3649 -Una .,- KOR. I,' 

OTIISqaTSBO 11 ~. - II7259. MocKB8. B. 'llepeMylllR,BBoK8Jl. ,25 ' 




