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1. INTRODUCTION 

The construction of the standard theory of strong, weak and 
electromagnetic interactions leads to a substantial progress in 
the elementary particle physics.This theory very well describes 
the high energy physies and is an important step to build 
a unified theory. 

However, the problem of the low-energy description of had
rons within this theory is not completely solved yet. There 
are open questions in the foundation of confinement, the com
putation of hadron spectrum, the explanation of the selection 
rules for the nonleptonic weak decays of hadrons, the descrip
tion of strong and radiative decays of baryons, the deduction 
of thespontaneous chiral-symmetry-breaking Lagrangians,etc. 

In phenomenological approaches, e.g. for nonleptonic weak 
decays of charmed baryons, usually the PCAC hy.pothesis and 
factorization of the amplitudes are used. In this approach 

o	 the "hard" component o f gluon corrections is taken into ac
count by the effective Hamiltonian and the nsoft" gluon cor
rections are "absorbed" by the wave functions of the baryon
ground states. As a result, the knowledge of the wave func
tions becomes very importante 

To find the latter, quark (nonrelativistic) models, bag 
models/ 2 / , etc. are us ed , The approaches based on these models 
to two-body nonleptonic weak decays of the A~-baryon lead to 
djscrepant results. Additionally, th~y are characferized by 
a large number of parameters and complicated calculations, 
which practically makes impossible the calculation of many-bo
dy decays. 

Nevertheless, it· is useful to have reliable though rough 
branching ratio estimates for a more effective measurement 
and analysis of the experimento 

For this aim, in works/ W the phenomenological chiral lag
rangian method (PCLM) was proposed, which gives reasonable 
results for low-energy hadron processes. Recently, the PCL~t 

has attracted attention of physicists in view of the low-ener,.i 
gy limit of QCD and of that it takes effectively into accounti the quark-gluon interactions at large distances. The PCLM con
tains a minimal number of phenomenological parameters and in 
the "tree" approximation reproduces the current algebra re
sults.	 . . 

...
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In the present·work the PCLM, including the strong interac
3+ 1+tions of pseudoscalar mesons and:2 -'2: -baryons, is used to 
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.~ Ndescribe strong decays of these baryons. 
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O--mesons, respectively. Only decays with one final pion are 1J N ' 
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coenergetically allowed and the coefficients C i come out from 
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N N~the grQup structure of the Lagrangian (I) (see Table I). c, ,.Q N"tl 
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~ ~ ~The partial widths for the ;+ -+ ~ + + 0- decays are defined 
by 
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5	 3 (3)aS(M) (~ ) 2 C~ M [ (M + m ) 2 - /l 2]2[ (M - m) 2 - /l 2 ] 2ri 
3 4F 1 M 2	 M2 f::tr	 

j'gs (M) 1+where qs (M) = ; Mo m ,/l are the masses of the }+ '2-

I(jIi~ 

and O-~hadrons. The dependence of as(M) on the m~ss M reflects ~ I 

the breaking of the symmetry of strong interactions. 
1, i 
I IThe mass values are the experimental ones/5~ for the undis ~ 

covered the values are taken from / 6/ . 

The experimental data for the known decays of the resonance 

~ ( ~ 

I
~baryons are satisfactorily reproduced by using the "universal" I 

constant 

. M 2 
as(M) (--) = 0.54.a

's (4)
3 4 Ftr 

This means the following phenomenological dependence of the 
initial coupling constant g s = gs (M) 

2 
26 Frr as (M)	 (5)M2 

The tendency ofas(M) to decrease for heavier resonances ag
rees with the behaviour of as(M) arising in other approaches 

• d ib h' o . f 3+ d 1+ bused to ese r i e t e strong ~nteractl.ons o 2 - an 2 - aryons 

by	 means of 0- -mesons 171,
 

The calculated widths are given in 'Table 1.
 

1+ 1+ 
3.	 THE "2 .... "2 + 0- DECAYS 

I
I The SU(4) x SU(4) - chiral invaria~t lagrangian describing 
~ Jstrong interactions of ~+ -baryons and O--mesons has the forro I 

t., = ~A[a(BYIl AiB)d+ (1- a)(BY Ai B)r ]DIl<l>i
Il (6) ~l 

Jwhere a is the mixing parameter of the d- and f-couplings defi  \:ned by 

m(SAiB) =--.!.ã a	 (À iY5 )bB[an](ÀiY5)b B[mn]+(_)B
d( f) 2 ~ mnl 2 a b [ bn] 2 a m • 

and the chosen value a = j- satisfactorily describes the semi

leptonic decays of usual a~d charroed baryons. 
+ +

The matrix element for ~ .... ~ + 0- can be parametrized as 

follows: 

. M + m -
A e = - 1 gA ( F ) Ce U (p ) Y5 U (k') •	 (7) 

tr 

where k , p , q are the corresponding momenta of the initial, 
final baryons and of the pion. There allowed are only one-pion 

'decays 161 and the Ce reflects the group structure of the Lagran
gian (6) with respect tq the d- and f-couplings'(see Table 2); 
~A = 1.25.
 

1+ 1+

The partial widths for the - .... - + 0- case have the f oI lo

2 2 
wing forro 

ri	 = qs(M)(S) M [(M -m )2_g21i [(M + m)2 - g2 ] (8)
4 'M2	 M2 1 

M + ms.,	 = gA (-F- ) . (9) 
tr 

The dependence of gs = gs(M) (9) on the baryon masses re
sults from the breaking of the chiral symffietry and is analo
gous to that in other approaches / 7 / . 

The results for the widths of strong ~+ .... ~+ + 0- decays 

are listed in Table 2. 

4.	 THE PRESENT PAPER YIELDS THE FOLLOWING
 
RESULTS
 

i) the phenomenological chiral lagrangian method is propo
3+ 1+

s ed for the description of strong decays of'2 - and 2"" -bary

ons; ii) the corresponding widths are calculated; iii) it is
 
shown that one has the satisfactory agreement for the availab
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Tabl.e 2. strong decays ~+ ~ ~+ + 0-' 

The widths are given in MeV 

c, :Decoy mode r t h 
J 
H2/3D .I++	 .-.. A+ c;r+ 3.29 ;1
(\

L~ - Ac Cj{0 

C C 

2/3~ 4.78 

LO + (jj'  2/313 4.85-- A IlC C 

~ 1+ "0 (jj+ 1/3 f213- - - Il 0.09'-'c -......c 
,......... GíO
 

-........	 - Il
 -t/3 {3 0.30.	 ........,c
 

~IO ,..--..0 (jT0 .. 
- -- - I 0.20-1/35..........,c '---"'c
 

,.......,+ CI 0.531/3 ~ 2/3 -- - J("-"c 

le	 experimental data (in the case ~+ -+ ~ + -: 0-) when the strong 

coupling constant qs(M) depends on the initial baryon mass 
through (5). 
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3+ 1 + 

CHJlbHbJe pacnagbJ 2 - H 2 -oqapoBaHHbiX 
oapHOHOB 

B paMKax HapymeHHOH KHpanbHOH SU(4)xSU(4)-TeopHH pac-
3+ 1t 

CMOTpeHbl CHJ1bHbJe pacnagbJ 2 - H 2 -5apHOHOB. IlpH pactJeTe 

BepoHTHOCTeH pacnagoB \~ -5apHoHoB npegnorraraeTC.ff yMeHbme

HHe KOHCTaHTbl pacnaga 1~ -6apHOHOB C pOCTOM MaCCbl pacna

gaiO~erOC.ff pe3oHaHca. IlorrytJeHHbie pe3yiTbTaTbi /B paMKax TotJ
HOCTH KHparrbHOH SU(4)xSU(4)-TeopHH/ ygoBrreTBOPHTerrbHO Boc
npoH3BOAHT HMeiO~HeCH 3KCIIepHMeHTaiTbHhle gaHHWe. 

Pa6oTa BwnorrHeHa B fla6opaTopHH TeopcTHtJecKoH ~H3HKH 
OIDUI. 

llpenpHHT 06'beli.HHeHHOro HHCTHTyTa R:lJ.epHbiX HCCJieli.OBaHHif. )ly6Ha 1987 

Kalinovsky Yu.L. et al. 
3+ 

Strong Decays of Charmed ~- -
1+ 

and 2- -Baryons 

E2-87-906 

In the framework of the broken chiral SU(4)xSU(4) sym-
3+ + 

metry strong decays of -
2 

- and _1_ -baryons are considered,. 
2 + 

To calculate the decay probabilities of the {- -baryons, 

the decrease of the decay constant with increasing masses 
of the decaying baryons is assumed. The obtained results 
within the expected accuracy of the chiral lagrangian me
thod satisfactorily reproduce the available experimental 
data. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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