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Recently the original experimental data on the semileptonic
decays of charmed baryon A% have been obtained 'Y ., However,
there is no satisfactory theoretical description of these data.
For example, in ref.’? total semileptonic decay width of the
charmed particles has only been calculated within QCD: there are
also rather rough estimations /3’ based on SU;, symmetry.

In this paper, we have calculated the partial widths for
semileptonic decays of ordinary and charmed, A , baryons using
the phenomenological chiral Lagrangian method ¢ /4.5/ (PCLM). To-
day a significant progress is achieved in substantiation of the
chiral Lagrangians from QCD 78/ . At first we considered the
charmless baryons for testing the currents and predicting the
branching ratios for the decays, for which only experimental
limitations are available. Then we calculated the partial widths
for the decays A} - Bev, A% » BMev, where B and M are the
1/2%baryon and the 0~ -meson, respectively (as it has been shown
in ref. /¥, there are no ‘A 4 38/2*-baryon transitions).

According to PCLM the strong interactions of pseudoscalar me-
sons and baryons are described by the SU, x SU, -chiral inva-
riant Lagrangian’%/
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where g, = 1,25 is the renormalization constant of axial-vector

current, F_= 93 MeV is the pion leptonic decay constant, M is
the averaged mass of baryonic multiplet (=M, for charmless and
= 2.69 GeV for charmed baryons, respectively), V, =A,;/2I,
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A =V L m=Agmt (A is the Gell-Mann matrix). We suppose
that the mixing parameter of f- and d-couples, a, defined as

1 pa b [mn] =m b . [an]
A?B[mnl(vi)a Bb + (=) B[bn](vi )a. 3 ’

m

(BV; Blyep)

has the same value, 2/3, both for usual and charmed baryons.
glikl  and 7, are the fields of 20-plet of 1/2* -baryons and
lé—plet of 0~ -mesons, respectively.

From the Lagrangian (1) for the 15-plet of hadronic currents,

we obtained

1 5 ib [mn] & i\b [2n]
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The week interaction Lagrangian has the usual current-current
form,

L,--S (] t*+he), /2]
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with the universal Fermi constant G==10’5/M2. Here Eu is the
leptonic current and J has the Cabibbo form

w

. 1 . .2 18 14 4 . .5 11 12 .
Ju=(Ju+1Ju+Ju +1Ju )cosz‘)c +(Ju+1Ju—Ju —1Ju )smec .

6, 1is the Cabibbo angle (sin 6, =0.23).
Assuming the absence of second-class currents and neglecting
the lepton mass (m,), we arrive at the matrix elements of beta

decay

M= ﬁ(pz)[fl(qz)vu—fz(qz)aw a,+

Ve

2 —
g(q )yuy5 ] “(Dl,)“e(kz)yu(l+y5) “u(k1) .

where a=k,+k, ., Py.Pp and Kk.,k, are the four-momenta of bary-—
ons and leptons.For the case of ordinary baryons, since q is
small compared to the masses of baryons, the approximations:

f1=f1(0), g =’g1(0) and f, =0 can be used. The form fac-
tors, partial widths and branching ratios for beta decays charm—
less baryons are listed in table 1. They are in good agreement

with the available data’7/ . For the case of Agy q-dependence
of the form factors must be taken into account; using (axial-)
vector-dominance hypothesis we have
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t(a® =t m2/(mZ-d*) .
/3/

g (a® =g (0 m2/(n -a?,

where m are the masses of D* .Dy (if AS=0) or F* . Fa(if

[AS] =1 ) which, except for D* are not available, and we suppo- E
sed Mp*=Np, =My, =Mpy* =2,01 GeV 7/, We must also know the
magnetic form factor f5,(0) ; from SU, symmetry we have

f,(0) = (f"-4f%)/y® and f,(0)=-t" for Cabibbo-favoured

(A%, » Aey) and Cabibbo-suppressed (A* -nev) decays, respecti-
vely. Here "=y /2M ., fp=up/2M .oup and ,_ are the nuc-

leon magnetic moments. The form I:J?actors, partial widths, theore-
tical and experimental branching ratios for ordinary baryons are
listed in table I. Agreement with the experiment is obvious. As
one sees from the table decays T >X%%wv and E ™5 3Z°ev must be
suppressed and B (E°,X‘tey) =2.6-10"* (whereas B®* <
<1.1:10-3 ),

Beta decay of A*; have been calculated in the cases: (A)f,=0;
(B f(a)=£,(0), g(@)=g(0); and (C) when f(q),g(q) are defined
by (3), the results are collected in table II,

Four-body semileptonic decays of A, when m, ~0 are described
by the diagrams shown in fig.l. For virtual charmed baryons, the
masses of which are not yet known, we have used the mass estima-

tions from ref.’® ,

7 e e /M
/M /
/ /
’ ‘ ’ /
B — B B — B
s uﬂyHH‘ W S
v v
Three-approximation diagram. (s) and (w) corres—
pond to strong and weak interactions. !

Partial widths have been calculated by the integration of
squared matrix elements over phase space by using the Monte- .
~Carlo method and Kopylov's procedure/BfFortran subroutines for
the procedure are contained in the simulation program TWIST /97,
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The data available on semileptonic decays of Az are
B(AL»AeX)=(1.1£08)%, (1)
B(AY »peX)=(1.8+0.9)%, (ii)
B(A, »eX)=(45£17)%. (iii)

One sees from table II that the branching ratio of A* . Aev
is in a reasonable accord with (i)in (B) case.It follows that
the A+ sB-transition magnetic moment must indeed be too small.
vor decays A* 5 pevX from the table we have B! =0,08%, much
smaller than (11) Summing the partial widths of all decays
(further everywhere we use the results for (B)) we have obtained
I’'st = 2.3-10! sec.”! whereas the QCD predictions’?/ are (1.9 %
+ 0.5)- 1011 sec — 1, Using I'sl and (iii) we have estimated the
A% 11fet1me,’h = (2.0 + 0.7)- 1013 sec.

Authors are indebted to V.N.Pervushin for useful discussions.
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