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I. Introduction 

At preaent the original experilllental dat, :04 ~e'ftonic weak 
clecaya ot the cha1"1118d Ьeryone Ьесам availa~ {f/ : -'Jip\ t)l.ere ia no 
yet satistaёtory theoretical descrlpti~n. .~t ~· ~~· In tact., 
the pbeDOJDenological шodels bue~ on ·~~:~/·~. ~cry, QCD, 

Ьеg шodels and current algebra h~ .......... ~.· . : .•. · .. · .. · :1. ·. $tJr,t, particular-
ly'when the three - or 110~ -~ас,~~··. . .. · erecl. In addition 
the;y lead to the contraclicto17 reaulta '· •\~leee, it ia uee
ful to have rel1aЫe if roup ~-~·~~:l.r.t,e tor а JDOre 
eftect1ve aeuureJDent and ana)3e.:L8 ·. ot tЬ. ~~t. 

In this paper we propqae to uae tЬie ·~..olc>Sical chiral 
Lagrang1an utbod (PCLII) for that put-jc)ae • . ··~. 18 Ьesecl on the 
nonlinear realization of apont.ouely 'Ь# .~ QJ111118try 
SUDxSUD wi th the YSCUUJD ataЫ11'ty group SQD(~j)~ft•• • ). Тhе JRean1Dg 
ot the nonlinear realizat.ion ia that .the ~~-~. ;t1alda (the o-ae
aona) are 1dentified with tЬе eyllll8t17 Q'OUp; ·~ correapon
ding to the generatora which are Jiot Ьoun4ecl· ьt : * ''.oonaervation 
lan. ТЬе PCLII reproclucea the currant alpЪra '·re-ia/5/iD the "t.ree" 

' .. '-. ')" 

approxiJRation. Ав а rule , the PCLII с1оее no't conta.ia t:ree paruetera 
except the phyaical value8 &8 8888&8; coupling COD8~tв,a.o. 

1'hia aethod haa been succeaetulR uee~ to cleeorJн · tЬе hadronic 
1ow- energy processe8/6/ encl gene~l1secl to .the ~cl IR8aona/71. 
In the peper 7S/ the atrong t.ite:r:aot1on ch1.ral a~ry su4xзu4 
etfective Lagrangian hu Ьееn conatructecl. It eh0ul4 н notecl that 
JIOLII attracte attention of phya1ce 1n v1ew ot the 1'1ret eucceaetul 
atteapte of u~ authora to 4еdцоа tha cJ11ral. etfeetin :Lagrensiana 
fi'08 QCD аа the low - energy l.iJii.t/9/. In add1t1on, 1f1tbn h88 re
oently· oalculatecl tha Ьsryon atatic oЬaracter1at1oa on tЬе Ьеа1а of 
tha nonlinear eolutiona ot chiral d;ynaaice/101. · 

ne paper ~ organizecl аа followa. In aeot1on II we conetruet 
tha pheno88nological Lagrangiana. In aection III tЬе t.wo~ DODlep
tonio waat decay aapli tuclea are calculatecl. !Ье J!'e«<Ulta are d18CW18ecl 
1а eeotion п. 
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II. The phenomenological Lagrangianв . 

Our calculationв of the two-body nonleptonic decay amplitudeв 
1 

of baryonв are Ьавеd on the following Lagrangian 

""Р = ~мм --р мв т + ----F вв . 
~ rA... s + tl-....- S + t:A... w cЛ..vv 

rpMM 
The term о(_ s iв the effective chiral su4xsu4 meson-meвon 

вtrong i nteraction Lagrangian hвving the form/7/ 

х:м= ~~ Tr(дtt M д'м+)+ m~F: (е-,л,,.ес:М е'Л,., ес ) . 
-, ~ч 

where М is the 4x4-matrix of the 15-plet of 0-mesonв, F~= 93 MeV 
iв the pi on leptoni c decay constant, rnF is the mass of F meson, 

and ЕЭс is the СаЬiЬЬо angle • . 
The chiral s u

4
xSu

4 
meson-baryon strong i nteraction Lagrangian, 

~на , has the following form:/B/ 
s 

:1;" = В ( 'ijl'D"- mo) В - :}д ( « (В 'j1jsVi В) d 

+ ( 1- d) ( В ir ys 'lt В )f 1 lJJ · 
Here ;}д=. 1.25 i s the axi al-vector current r enormalizati on соnв- · 
tant, mo i в an averaged baryon mавв ( 2.26 GeV for charmed and 
О. 94 GeV for вtrange baryonв, reвpectively), а :. 2/3 iв the mixing 
parSJDeter of d and f couplings defi ned Ьу 

( - В) - 1 - а. )' {mn1 О"' & {.a.n) 
вvi. d(t) - 2 B[ml\} l"' Q. в, +н D(&n1 tVi. )0. Bm , 

~
.~ . 

. et<"<·- . 3 

~,;;!• , ~{ • . 

.... ._.._......_. 

.. r"JT 
~ -;~ 14 

' . 



' 

where B[ jk) repreвent the baryon fieldв 
1 

в ~ ikl = о ) . The covsriant 
1 

derivative of baryon tenвor is given Ьу 

-в \J ~"в - Bq · "dt- \.mn) -в ) V В) ... ~ 
JJA'D - (mnJ t,Y~ в(! -( J~ i f ei. (2)' 

and 

'DPi о: - ~ Tr [А~ e.xp(-tj·A) dJt ехр('~·А)] 

V, = Лjl, A i ""}sЛ i /l, J• о: Ф, /Fж , 
е( being the Cartan form, 

ф - is meson fi eld. 
' 

JA . [ . fA )] е, (?) = - ~ Tr v, ехр (- L j>· А) д ехр ( L). А . 

The weak i ntersc tion Ls grsngian, ~vv, ie choвen in curr ent
current fo r m wi th the univereal Permi conвtвnt, (; = 10-5/~2 , snd 
в tri c t ly ea tief i ee the f ollowi ng eelected rules: 

IL'!.TI 1 
:! • ("octet dominance") lt..SI 1, IA.C 1 = о ( 1 ) 

lt. Т 1 = lt.S 1 = 1 l!.C 1 = 1 ("20- plet dominance") ( 2 ) 

Prom ref . б we have t he following ехрrеввiоnв for (1) and (2 ) ruleв 

Х.<1> = G (( 1 . J2)(J'' . Js-) (J:!Io , J')( \; . 1- ] 
w Vz J_fi - L r J-4+1. ')'- '_ti+Vj 'JA ~ч~)t\;"с. 

and/7/ 

х~(2)~ ·~ [ (~ - ~~){+~- L~~)- (~9- i_~0)(~'~\ r)-tn.c.], 

where ~'V iв вum of ;z:(1) and JP(2). The currentв are nonli -w ~w 
near real izat i on of chi ral вymme try s u4xsu4 

4 

~ 

-

J;_ = - Fт. о.Р Ф'-. f.\. q>j ~ фk + 
J 

- а в ) ' в(mn) - m в ,) (a.nl i B(rn~] ( v,) Q )? в - B[Sn) (Vi)O. zr Bm + 

j .• J tt( В Viir ~s В\ + .(1-tX) (В VLir ~s В) f 1-+ ... 

у~ 
The next Lagrangian,~vv• correeponds to the baryon-baryon 

trane i tione that lead to baryon -pole contributione. We 8hall con~ 
в truct it phenomenologicall~ on the ba8i8 of the rule8 (1) and (2 ), 
СР - invariance of weak interactione. Let us con8ider the fundamen-
tal representat i on of su3 • Then, only one form, )(~~· exi 8t8 

that transforms 88 octet under s u3 tran8formation8, it i8 

Xo(f' = { Л 1 +i.Лl, Л"- <~sJ.tt - { Л3 -~- ~>--~,Л,-~- ,л.,.}.r, 

3 

where 2 .. , 
matricee 
we have 

-..р&& 
ol...w (1)= 

Х •• -= О • U8ing the commutation relation8 for the 
лi the form X .. rmay Ьу presented 88 ~>..) .. ,.. Then, 

Dw Tr(~B.B}Л~+Fw tУ(ТВ.В1Л6), 

where Dw and r w are phenomenological (D- and F- coupling) 
parameterв which are to Ье fixed from experiment, В ie the field 
of the octet of 1+ baryons. In а вimilar wву we conetruct the 
(2). In the fundimental repre8entation of s u4 there i8 onl~ one ten

Г] 
8or, Т i~1l , that tran8forms 88 20- plet 
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The вignв of the experi mental values of S and Р ( Sexp . and Р ехр.) 
in ТаЫе I are choвen in accordance with theвe relations. The nume

rical valueв of S and Р correвpond to fixationв 
. -8 

1!'/D = 1 ·(ref.J) and "1!\v = -4.45"10 GeV. 

We note that the value of Pw in fact coincideв with the вymmetry 
breaking parameter, 

G ~ / F:ll' • 4.6 10-8 GeV, in firвt order in Р;1 expanвion. 
In ТаЬlе II there are liвted two-body nonleptonic decay 

ampli tudeв ot light charmed ьаrуоnв л:, Л", д·. т·, and their par
tial widthв calculated when GwBB = Fwвв. 

rv. Diвcuввion of the reвultв. 

The ЕСLМ hав been applied to the calculation of the nonleptonic 
dесаув of the charmed and вtrange baryonв. The baryon-baryon tranвi
tionв have been вpecified , phenomenologically Ьу one parameter which 
may Ьу interpreted ав the chiral вymmetry breaking one in the cor
reвponding order in F; 1 expanвion. Ву the noni eptonic dесаув of 
the вtrange baryonв we have demonвtrated that our reвultв agree 
with the experi mental data, with the exception of ~-~nп- , wit
hin the accuracy of Ре~. The latter iв defined ав the вquare of the 

2 . 2 
Goldвtone and baryon mавв ratio,(mк /МN) ~ (20-30)% and (mp/M. ) 
~ (40-50)% for the вtrange and charmed baryonв, reвpectively. The 
diвcrepancy of the calculated and meaвured valueв of the ~- decay 
amplitudeв iв moвt likely due to the fact· that we have not taken 
i~to account the reвonance pole contributionв/4/ • We neglected 
аlво the chiral вymmetry breaking effects / 6- 8/ 

We have only two experimental valueв for nonleptonic dесаув of 
the charmed baryons, that iв/ 1 / 

Г( л:-.' р Ко ) = ( 1. 0 ~ ·-~~) · tO"~-· 

Г ( л: ~ Л0 n") =- .( 0. 5~ ~ 0 .5) · 10" s-'. 

Our reeul tв (see T.aЬleii) are twice as large ае the experimental 
values and are in agreement when their rat~o ie compared. We hope 
that taking into account the pole contributione from reвonancee Ьу 

/12/ . "hard" pion method one may descriьe more accurately the nonlepto-
nic decays of the baryons. 
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и неnептонвые p4cll'aдbl . c:orp8нJвlx в очарованных барионов 

м,то.ц tek~~~ . кilpam.~ nаrраНJIНанов примеНJiетсs 
дnJI ~ AJ~ .... . кеМптов..х сnабых распадов и оча
роваа... -~кРаО,W_;у·'·Ое~'~МОrичеекие JtИрапьные 
narp..,._.. ,eт~:Y~-.,.. · IiPaввnaм отбора октетной 
в .u.ццa~ott· ~восТil~ '·Ja.Nxca.- амппитудw распадов ' ' _. . _· t.' . <' ' ... ' . . . '. .: ;' . ' ~ .. -

н DPOвeдeiiO'- ~Р88t1811Ие реэуm,'i'атов · с , э•спериментапьНЬIМИ данными. 

оияи. 


