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We study two-body weak decays of charmed barydfis =, andES into an octet or decuplet baryon and
a pseudoscalar meson employing the(®Wavor symmetry. Using certain measured Cabibbo-favored modes,
we fix the reduced amplitudes and predict the branching ratios of various decays of charmed baryons in the
Cabibbo-enhanced, -suppressed, and -doubly-suppressed f®@856-282097)01211-3

PACS numbgs): 13.30.Eg, 11.30.Hv, 11.40.Ha, 14.20.Lq

[. INTRODUCTION charm changing Cabibbo-favored decagsO=AS=—1) is

As more new datd1-4] on charmed baryons have be- Hw=Gglc1(ud)(sc) +c,(sd)(uc)], (1)
come available in recent years, the theoretical study of non-
leptonic weak decays of charmed baryons has acquired sigghere aF:(GF/\/E)VudV:s'EqZEa')’#(l_ vs)Q, repre-

nificance. Earlier, it was hoped that like meson decays thgents color singleV-A current and the QCD coefficients at
spectator quark process would dominate for charm baryofhe charm mass scale are

decays also. However, this scheme does not seem to be sup-

ported by experiment, as the observed branching ratio for c;=1.26+0.04, c,=—0.51+0.05. 2
decays such a4/ —3 " 7% E°K™, forbidden in the specta-

tor quark model, are significantly large thereby indicating theThe effective weak Hamiltoniafl) transforms as an admix-
need of nonspectator contributions. Generally, these contrture of the6* and 15 representations of the $8) flavor,
butions are treated through the current algebra approach anghich can be expressed as

soft pion technique$5]. Unfortunately, the calculations of

both pole terms and factorizable contributions have their H® = /20 {BEP™B"H?. .+ BMP2B"HP

own uncertainties associated with many parameters and even W \/—985{ mPo B Hin a) + By PnB Hin )

by adjusting all the parameters, agreement with the experi- +2a. {BAP™B"HP. . —BMpagnHP

mental observations is far from satisfactg. \/—gsA{ mPo B Hina =By ProBHi )

An alternative to the above approach is to employ the 2 _ _
flavor symmetry approacf7—9]. Though this approach in- +7gm*[ BﬁPngH‘[’avcﬁBﬁPgBdHf’a‘C}
volves a number of unknown reduced amplitudes, it has the
advantage that it lumps all the dynamical processes together. 1 1
In contrast with the badly broken $4) charm scheme, —§BﬁP§B”HFn,C]+§B§P§B“an,a]], ©))
SU(3) flavor symmetry is expected to be more reliable for
the study of charm baryons. Recently, one ofR<C.V.) and
Khanna[10] studied the Cabibbo-favore(CF) decays of H15:\/_§h B2PCBPHY 4+ B2PCBIHP
charmed baryons in the $8) flavor symmetry generated by W™ 2 271 Petd® Hac) T Pbtd® Hac)
u, d, ands quarks. In this work, we extend this approach to
study Cabibbo-suppressedCS and -doubly-suppressed —EEPCB“Hb _ E?PCB”H" ]
(CDS B.—BP/DP decays (where B, represents the 5P a” ne) 5 el d Tina
charmed baryon anB/D the octet or decuplet baryon and 2
Pa pseu?oscalai meisog,igseectlydyslng the data.ava|l- + 7h10[ ngngH?a o BngBdHf’a o
able onA; — A7 /277 /E°K™ decays, we determine the
reduced amplitudes, which are then used to predict branching 1 1
ratios and asymmetry of various CF, CS, and CDS decays. + —nggB”H?n o~ —nggB"H?n a)J
Similarly, we also studyB.—DP decays, where we use 3 © 3 '
v o i i _ _
B(AJ—ATTK /E*°K™) to fix the reduced amplitudes. n \/EhBS{B?nPrannH?n,a)—'—BE ?anH?n,a)}
Il. THEORETICAL FRAMEWORK + \/EhSA{Bﬁng]BnH?n,a)_ BEP%BnH?n,a)}’ (4)

The structure of the general weak current current

HamiltonianH,, including short distance QCD effects for the Where the QCD coefficients; and c, get absorbed in
the reduced amplitudesg’s and h’s. Here, B?

=(—-E22,E!,A)), andB? denote the antitriplet of charmed
*Present address: Department of Physics, Punjabi Universityparyons and octet baryons, respective®}, denotes X 3
Patiala-147 002, India. matrix of the uncharmed pseudoscalar meson nonet
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Pl 7% K* A recent CLEO measureme}8] has reported the follow-
pa| == P2 KO ing set of P)/ and PC amplitudes (in the units of
= "2 : B GpVy Vi X102 GeV?):
K~ K° P}

AN —A7")=-3.0%8 or -43'58
with
B(A; =An")=+12.7"3L or +8.93%,

1
P%Z—Z{ﬂ'o-i- 7 sinf+ 7' cosd}, (13

V2 AN =3t 7% =+13"99 or +54733
1 + 0y — 2.3 +3.4
szﬁ{_q_r%_ 7 sing+ 77’ COSg}, (6) B(AC -3t )=—17. > 59 Of —4.1_3.0.
It has been shown[10] that the present data on
sz{— 7 cosH+ 5’ sinb}, B(A, —pK?°) prefers the following set:

whered governs they-»' mixing and is related to the physi- A(A; —A7*)=-3.0"03, B(A;—>A7")=+1273,
cal mixing as
AN =3T70=+54"03, BA!—-370)=-4.13;.

0= Oigea— d’phy- (7) (14)
The amplitude for the decay proceBs—BP is defined Further, experimental branching ratB(A; —E°K*)
by =(0.34+0.09) % [10] yields,
(B¢P|Hw|B;)=iug {A—ysB}ug ¢y, tS)

|[A(AS —E°K)|2+Cy|B(A; —E°K™)|?=14.42+3.82.

whereA andB are, respectivelys-wave andp-wave ampli- (19

tudes andig are the Dirac spinors. This gives the decay rate\/5rioys dynamical mechanisms considered for the charm
baryon decays indicate that ti®eV mode of this decay is

I'(Bi—B;+P)=C,{|A|?+C,|B|? . . : :
(B r+P)=Caf A"+ C[B[T © highly suppressed. This decay in tR&/ mode can neither
and asymmetry parameter occur through the spectator quark scheme nor from the equal
o time commutatorETC) term of the current algebra. Even
2 RAB*) through the §)~ baryon pole, it acquires a negligibly small
a=———, (100 contribution[11]. Therefore, takingr(A; —E°K*)~0, we
(|AI*+[B[%) fix
with B=\/C,B. The kinematical factor€,, C, are given by IB(AY -EOK*)|=+(16.52£2.19. (16)
) 2_ 2
1:|p_C| m (11)  Using the decay amplitudes off A7 /12 T 7 E0KT,
8m m; we express the reduced amplitudes as
(m—mg)2—mj 11 \F
Co=— 5, 12 _ ] TSt O A e +l A+
2 (mi+mf)2+mg ( ) gBS 2 \/§<2 ™ |AC> 2<A7T |AC>
wherep, is the center-of-mass three-momentum in the rest
frame of the parent particlen, , m; are masses of initial and —(E°KTIA) 7, 17)

final state baryons, respectively, ang, is the mass of the
meson emitted.

IIl. NUMERICAL CALCULATIONS AND RESULTS

1|1 5 3
05, 5|E<2+WO|A:>— \[5<AW+|A:>
A. Cabibbo-favored mode

To illustrate the procedure, we discuss the main steps in- +H(EKTAL) 1, (18

volved in the determination of the reduced amplitudes. Tak-
ing the H3; component of the weak Hamiltonian in Ed8) 1 3
and (4), the decay amplitudes of various Cabibbo-favored , _ | = /s +_0/x+ \ﬁ FIA TN O At

decays of antitriplet charmed baryons are obtair&8,10. 910 [\/§<2 A+ 2<AW Ac)= (KA T
There are seven reduced amplitudes in each ofPtiieand (29

PC modes. Assuming* dominance of the weak Hamil-

tonian, we reduce the number of unknown parameters from Which can be used to determine the other decays. For in-
to 3 in each of these modes. stance, the\ ; —pK® decay amplitude is expressed as
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_ 1 the signs, for the sake of comparison. The decays
<DKO|A§>=E{\E(AW+|A§>—<E+WO|A§>} 20 AKY3OKYE 7 remain unaffected by the sign of
B(A; —E°K™).

=—-7.49+1.35 for PV mode

B. Cabibbo-suppressed mode
=+4+18.45-3.91 for PC mode, (20 . o
The effective weak Hamiltonian for these decays

where the error is calculated using the average of errorfAC=—1, AS=0) is given by
given in Eq.(14). Thus we calculate ~ -
. = Hy=Gg[ca{(ud)(dc) —(us)(sc)}
B(A. —pK")=(2.67£0.74%, 21 e
(As—pKI=( ? - +c,{(dd)(uc)—(ss)(uc)}], (29
and -

whereG[-= — (G /\/2)V,4V*, and other quantities have the

a=-0.99+0.39, (22 usual meanings. Choosindi§,—H3) components of the
. ) ] ) ‘weak Hamiltonian in Eqs(3) and(4), decay amplitudes for

which agrees with the observed experimental branching ratig,rious Cabibbo-suppressed decays are obtafied). As
of (2.1+0.4)% [1]. Following this procedure, we determine the same reduced amplitudes appear here, the CS decay am-
the branching ratio and asymmetry of the remainingpitydes can be expressed in terms of those of the CF modes.
Cabibbo-enhanced decays taking negative and positive sigii§ the following, we obtain some of these relations using
of B(A; —E°K™). For A;.—~3 7 decays, isospin symmetry &* dominance oH,,:

e (EOKHAL)=—(pKT|E)=(2" 7|52 (30)
—tanfc(E° K" |AY=—(pK |Eo) = 7T |Eg)s 30
B(A{ —X%m")=B(A{ —3 " 7?), ) +.0 C+ _0:0 =0 O—«;
V2 tagc (S 70 A Y= —(nKOEY=(EKOEY), (31
(0.87+0.20%=(0.87+0.22% (Expt) (23 3 L
_ . + N\ _ +_0 +
which holds well, and ta””C{ \[2<A7T Ae)= ZE A
a(A; =307 ) =a(A; -3 7% =(—-0.45+0.31+0.06). =(3 a7t EQ=—(E"K'ED, (32
(24)
1 + 0| A+ 3 +IA T
For AJ—3 77, we obtain —tanfc E@ A+ SATAL)
c c — =c/
=(0.55+0.19% at ¢yp=—19, 33)
(25 —tanfe] — V2(S T m AT+ (EOKT|AL
C c c
with the negative sign oB(A_ —Z°K™) and _ —\/§<E°K+|A+)=—(E+K°|A+>=<pﬁ|:+
Cc Cc =c /1
B(Ag—3"7)=(0.97£0.23% at ¢ppn,=—10°, (34)
=(1.23+0.28% at =-19, 2
( 8% ¢phy —tanﬁc{(EoKﬂAZ)—\ﬁ(/\wﬂAZ)]
(26) 3
ith th itive sign. A t CLE t 2
wi e positive sign. A recent CLEO measuremgd] =\/;<AK+|A;'>, (35)
BlA:~277) 0.11+0.03+0.02 (27
= =0.11*=0. .02, 3 1
B(A; —pK™7") —tan0c| \[§<Aw+|A§)—E<2+w°|A§>
combined withB(AJ —pK™ 7")=4.4+0.6% [1] yields
B(A; —3%#)=0.48+0.17, (28) +<E°K*|A§>] =2(27%|Ep), (36)

which seems to prefer the negative sign of 3

B(A¢—E°K*). Recently, the branching ratio of —tanac{ —(EKT|A+ \/%(Arrﬂ/\b

Es—E%" has also been measured in a CLEO-II experi-

ment[4] to be (1.2:0.5+0.3)%. For this mode we obtain

values (4.141.27)% and (0.0%0.02)% for negative and _L<E+WO|A+>:\/§<EOW+|:+

positive signs oB(A S —E°K ™), respectively. Thus experi- V2 ¢ e

ments seem to prefer the positive sign. Therefore, in Tables o+

I(a) and b), we give branching ratios of CF decays for both =— 23" 7%E]), (37)
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TABLE |I. (a Branching ratios and asymmetries of CFB.(&BP) decays for
B(A; —E°K*)=-16.52-2.19. (b) Branching ratios and asymmetries of CB.(BP) decays for
B(A, —E°K*)=+16.52+2.19.

@
Decay Asymmetry BR%)
Af—pK® ~0.99+0.39 2.67-0.74
Af—Azm? —0.94+0.242 0.79+0.18?2
T3t a0 —0.45+0.322 0.87+0.222
Af 3Ty 0.92+0.47° (0.76+0.43° 0.50+0.17° (0.55+0.199)
O —0.75+0.38" (—0.89+0.46° 0.20+0.08° (0.16+0.06°)
307t —0.45+0.32 0.87-0.20
Al —EKT 0.00 0.34-0.09"
EJ—En" 0.03+0.31 4.14-1.27
ES 37K 0.03+0.29 4.18-1.28
208070 0.72+0.41 0.52-0.15
”%: 7 —0.96+0.38" (—0.95+0.32°¢ 0.29+0.08" (0.37+0.08°)
EOLE%) —0.63+0.40° (—0.60+0.48° 0.12+0.05° (0.08+0.04°)
Ed~E - at —0.96+0.38 1.30-0.36
= 0.00 0.38-0.10
0_,30K0 0.07+0.67 0.11-0.07
20— AKO —0.85+0.36 0.68-0.49
(b)
Decay Asymmetry BR%)
AL —pK® —0.99+0.39 2.67-0.74
Af—Am* —0.94+0.242 0.79+0.18%
Af—3* a0 —-0.45-0.322 0.87£0.222
AT —=3Ty —0.96+0.34° (- 0.96+0.32° 0.97+0.23° (1.23+0.28°)
S —0.91+0.40° (- 0.90+0.45° 0.24+0.08" (0.16+0.06°)
F o307t —0.45+0.32 0.870.20
Af—EKT 0.00 0.34-0.0¢
BB —0.24+0.23 0.070.02
ES-3HKO ~0.23£0.22 0.07-0.02
Ed-EO70 —0.99+0.37 0.78:0.20
20.E%% 0.14+0.34° (- 0.25+0.299 0.19+0.06° (0.25+0.079)
EVE%) —0.99+0.42° (—0.99+0.47° 0.18+0.06" (0.15+0.05°)
BB at —0.96+0.38 1.30-0.36
203K 0.00 0.38-0.10
59 39KO 0.07+0.67 0.130.07
EJ—AK® —0.85+0.36 0.68-0.49

Anput.
PFor ¢pny=—10F.
For ¢pny= — 1.

=0+ A+ We give the decay asymmetries and branching ratios for the
c) o= c ecays, in Tables(H#) an or both the signs o
—tandc) 3(E°KT[AL) csd in Tables (8 and Ii(b) for both the si f
B(A; —E%K™). In the present analysis, we find that the

B \ﬁ(AqﬁlA*) 2 s A decaysZ; —pKYA 7" andE2—3 " #*/E K™ are domi-

2 2 nant for both choices. Among theA_; decays,
. 0 Al —AK"/py and A —3"K® are dominant for negative

=VB(AT"|ES)=—VIXA7E (38 and positive signs OB(AJ —E°K™), respectively.
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TABLE II. Branching ratios and asymmetries of CB,(~BP) decays forB(A. —E°K*)=—16.52+ 2.19. (b) Branching ratios and
asymmetries of CSE.—BP) decays forB(A; —E°K™)=+16.52-2.19.

Decay Asymmetry BR % Decay Asymmetry BR %
@ (b)

Al —pa® 0.05 0.02 A —pn® 0.05 0.02
A;—>n77+ 0.05 0.04 A§—>n77+ 0.05 0.04
Af—AKT -0.54 0.14 AFSAKT 0.97 0.02
Af—3HKO 0.68 0.09 AF—3HKO -0.98 0.12
Al —3OK* 0.68 0.04 Af—3OK* -0.98 0.06
Al —pn —0.74%(-0.69") 0.212(0.17") Al —py —0.452(-0.03Y 0.042(0.02%)
Al —p7’ —-0.973(-0.99% 0.042(0.06") Al—py' —0.992(-0.999 0.052(0.06")
=+ —pK° 0.87 0.19 =5 —pKO -0.98 0.36
Ec*—uw 0.65 0.23 EiAm -0.79 0.14
:C E%K* 0.08 0.03 Ef—EKT 0.08 0.03
Eq—-3ta® -0.89 0.28 Eq—3tad -0.18 0.08
EC—EO * -0.90 0.28 Ei-307" -0.18 0.08
S —0.75%(—0.81b) 0.192(0.21°) S —0.982(-0.98 0.082(0.119)
Erosty —-0.56%(—0.14%) 0.022(0.02") BEfo3Ty —-0.992(-0.99° 0.052(0.03Y)
E2—pK- 0.00 0.03 =2%-pK 0.00 0.03
2%-nK° -0.58 0.04 2%-nK° -0.58 0.04
B0 A RO 0.65 0.03 295 ARO -0.79 0.02
B3t 0.00 0.03 B3t 0.00 0.03
B3040 -0.18 0.01 503040 -0.89 0.04
B3 ot -0.99 0.08 B3 ot -0.99 0.08
E0-E K" -0.92 0.06 295 K* -0.92 0.06
EI-E%° —0.40 0.04 E0-5%° —0.40 0.04
209 -Agp 0.262(0.83") 0.005%(0.003%)  E%—Agy —0.892(-0.889 0.022(0.009")
205 Ay —-0.822(—0.77Y) 0.022(0.02%) 205 Ay —~0.992(—0.999) 0.042(0.04%)
2930, —-0.75%(—0.81P) 0.032(0.03%) 20930 —-0.98%(—0.98Y 0.012(0.029
2030, —0.56%(—0.14" 0.003%(0.002% =230 —0.992(-0.99° 0.0062 (0.005)
°For Bony=—10°.

Forgyn=— 1.

C. Cabibbo-doubly-suppressed mode

For the Cabibbo-doubly-suppressed decay€€ —AS —tanzac{ \/—@+ 7oA )~ \/7<A77+|A )
= —1) the effective weak Hamiltonian is

= 6(AKH|E)=6(AKOED), (42
Hw=Gp[cy(us)(dc) +c,(ds)(uc)], (39 < ) (K

- 3

where Gi.= — (G /\2)V,V%,. Here also the CDS decays —tanzﬁc{ - \/%(Aq-ﬁlf\:)_ \/—<2+ 7O AL)
can be expressed in term of the CF modes. Ushglomi-

nance of the weak Hamiltonian, we obtain the following de-

cay amplitude relations: +F(EOKF A =—(pKOYAD)=(nKT|A]). (43

_ HOKFIAT i i i
tarfc(E°K A ) Calculated asymmetries and branching ratios of the CDS

decays are given in the Tables(H] and Ili(b). Among E

=\2(pn®|ES)=(n7"|E decays, 2 -3 KYSK*/nmt/pn® andE—3 "K' are
2920 = (- |EO found to be dominant modes for positive as well as negative
=—\V2nm|Ec)=(p7 |Eo), 40 choices of B(AJ —E°K™). However, branching ratios of

AJ decays show drastic differences between the two
choices, even their decay asymmetries also acquire different

3
—tar?6c| \[§<AW+|AC+> \/—<2+ mAL) signs.
=\2(3KHES)=(3 KBS IV. Bo(H+*—C(d*+P(07) DECAYS

o _ The matrix element for the baryor)(* —(3)*+0~ de-
=(3"K'EY=—V2(3°KED), (4D cay process is i
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(@ Branching ratios and asymmetries of CDS
EOK+) —
Branching ratios and asymmetries of CDB.(BP) decays for

16.52+2.19.

(b)

B(A; —-E°%K")=+16.52-2.19.
Decay Asymmetry BR % X tarf'6.)
Al —pK° 0.03 3.15
A —nK* 0.03 3.16
El—pn® 0.00 1.41
Ef onmt 0.00 2.82
:§_>AK+ 0.56 0.54
ES—-37K° —-0.97 4.39
E; SO0k -0.97 2.19
Er—py 0.522(0.76) 1.473(1.159
Ef—py —0.89%(—0.80" 1.41%(1.68)
20 pm- 0.00 0.79
2% -nx° 0.00 0.40
29 AKO 0.56 0.15
E2-30K0 -0.97 0.62
23 K" -0.97 1.24
2%-ny 0.522(0.76") 0.412(0.32")
2% -ny’ —0.892(—0.80") 0.392(0.47%)
(b)
Decay Asymmetry BR % X tarf6.)
A7 —pK® —-0.19 0.06
Al —nK* -0.19 0.06
El—pn® 0.00 1.41
Eo—nm’ 0.00 2.82
EiAKT 0.56 0.54
Ei-37KO -0.97 4.39
Ei-30K* -0.97 2.19
Er—py —0.892(—0.72Y) 1.882(1.129)
Ef—py —0.94%(—0.96" 3.05(3.56")
20 pm- 0.00 0.79
2% nx° 0.00 0.40
29 AKO 0.56 0.15
E3-30K0 -0.97 0.62
= -0.97 1.24
2%-ny —-0.892(—0.72b 0.532(0.329)
2% -ny’ —0.942(—0.96") 0.862(0.99%)
¥For pny=— 00.
®For Pony= —

M=(D,P|H.|Bc)=

whereP,

|pe/®m

I(B—B+P)= 6wm “jcr +

iP,WE(C—ysD)ug dp,

is the four-momentum of the meson awd is the
Rarita-Schwinger spinor for a spin 3/2particle. C and D
denote thep-waveandd-waveamplitudes, respectively. The
decay rate and asymmetry parameter are computed from

+ D3, 45

(44)

TABLE IV. Branching ratios of CF B,.—DP) decays.

Decay BR %
AJ—ATFKT 0.70+0.402
AFATKO 0.23+0.13
Af—3* T 70 0.46+0.18

Fo3xty 0.21+0.11°(0.14+0.109
AF—3*07% 0.46+0.18
Af—E*K* 0.23+0.09%
EfosxtKO 0.00
E;_)‘:'*O + 0.00
Eo—3*TK™ 0.13+0.07
E.3*0KO 0.06+0.04
EdE*070 0.26+0.10
20509 0.13+0.06" (0.08+0.06°
EduE*mt 0.50+0.20
E0-0°K* 0.45+0.18
Anput.
PFor ¢pny=— 10F.
°For ¢pn,= —19.

2 RgCD*)
=0 (46)
(ICl*+|D[?)
whereD is defined as
- Ef_ ’ 1/2
D=pD = 4
PO, P E T, (47)

E; is the energy of the final state baryon in the rest frame of
B. and the other quantities have the usual meaning. The
weak Hamiltonian for decuplet baryon-emitting decays is
given by

HS = V2j gl €matD ™" PIBH, o} (48)

H\l/\?: \/Eks{emprmnanBcH?a,c)}

+ \/Eklo[ emndDmaCPEBdH?a,c)_ émanmacprdH?a,c)
2 ~mdc a
Eman P B H(ac

+ \/EkZY[ emndﬁ]aCPEBdH(ba,c)_" emnbmacprdHFa,c)

2 [mdcpnpapb
= EmneD M PIBHE: o (49)

wheree,, is the Levi-Civita symbol an® ,,,. represents the
totally symmetric decuplet baryons.
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TABLE V. Branching ratios of CSB.,—DP) decays. TABLE VI. Branching ratios of CDS B.—DP) decays.
Decay BR % Decay BR % (< tarf'6c)
A AT 0.05 Al —ATKO 0
Af—AT 7O 0.08 A —AK* 0
ASHA* 7 0.0005? (0.000001°)
AF =AYy 0.0022 (0.002°) Eq—AT T 3.00
A —A7* 0.08 Ei—A*ta® 4.79
Af3*TKO 0.006 E{ A% 4.39
A —3*0K* 0.01 B3k 0.99
Es—-3*tKO 0.45
B LATKS 0.12 El—Aty 0.032(0.0001°)
= L AKO 0.04 Ei—Aty 0.38%(0.39")
=c
B3 *a 0.07 .
= to-
Bl 3%y 0.04%(0.03) Eoo AT 028
B3ty 0.0072 (0.009") Bc—A-a 8.73
ot wx0 EO A0O 1.36
He =3 7w 0.07 ~(C) o
E+*>E*OK+ 0.06 ‘:CHE* K 0.56
c E‘C’—>E*°K° 0.06
E-A° 0.012(0.00002°
He—a K- 001 =0 a0y 0 11(a (0.11%) |
20, A%0 0.01 St v
EOs* g 0.009 For ¢pn,=—10.
:’0‘)2* Oﬂ_O 0.06 bFOf ¢phy: — 190
B¢ )
=0 0 a b . . .
Ec—2"y 0.008 (0'0041)) for the 15-part of the weak Hamiltonian in our model. Thus,
Ei-3*0y 0.0042(0.004%) the number of unknown reduced amplitudes is reduced to 2
= i 0.16 (js andkg). Generally, thew-exchange diagram contribu-
E0,E*0KO 0.004 tions to thePV mode are small and are invariably suppressed
B0 Er K" 0.06 due to the centrifugal barrier f{d— D+ P decays. There-

fore, we ignore them in the present analysis. The experimen-
3For ¢pn,= — 10P. tal values[1]
PFor ¢pn,= — 1.

Decay amplitudes for the CF, CS, and CDS modes are B(A; —AT"K™) = (0.7+0.9%, (52
obtained by taking thed%,, (H3,—H3,), and H3, compo-
nents of the weak Hamiltoniaf8,10]. Here, we have four
unknown reduced amplitudes in each of tR& and PC B(A¢—E*°K") = (0.230.09%, (53
modes. Dynamically, in contrast toB(3)"—B(3)"
+P(0)” decays, the description ofB(3)"—D(3)*
+P(0)" is considerably simpler. It has been sho\@] that  then yield(in GEV, (Vi X 1072 GeV?)
the prime feature of these decays is that they are factorization
forbidden and arise only throughv-exchange diagrams.
Also Kohra[13], while performing a quark-diquark analysis, __ C_
has observed that most of the quark diagrams allowed for Ke=—9.104.15, a=—77.14:12.45. (54
()T —(3)"+0" decays are forbidden fog)"—(3)*+0"~
decays due to the symmetry property of the decuplet baryysing these, we calculate the branching ratios, which are
ons. There exist only two independent diagrams which corjsted in the second column of Tables IV, V, and VI, for
respond to Cabibbo-enhanced, -suppressed, and -doubly-suppressed
modes, respectively. In the Cabibbo-enhanced mode,
Al =3* T 7%3* 07 and B2 E* 7" /Q K* dominate,
whereasZ_ decays remain forbidden in the present model
like in other theoretical models. In the CS sector, we find
that the decays Aj —A"7YA%7", Bl ATTKT/
S* a0 07t and E2-3* " are dominant. In the
CDS mode, A —ATKYAK™ decays are forbidden and
ES AT a IAT YA T B0 AT 7 /ACHO decays are

A=d;D*¥"B, s M3+d,D33"B, ;Mp. (50)

This amounts to the constraints

1
k8 = § klO ’ k27: 0, (51)
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dominant. We hope that the observation of these decays wilind then predict the branching ratios and asymmetries of
decipher the strength of various weak decay mechanismsarious decays. This work was motivated by the observation

particularly of thel5-part of the weak Hamiltonian. that various dynamical models used for studying these de-
cays do not come close to explaining the data\qrdecays.
V. SUMMARY AND DISCUSSION Ir_1 the flavor symmetry approach various processes respon-
sible for the decays are lumped together in the reduced am-
The two-body weak decays of charmed baryoh$,  plitudes. However, the results obtained here, may be affected
—_t

2, andE? into an octet or decouplet baryon and a pseuby the SU3) symmetry breaking, as is evident from the
doscalar meson are analyzed in the framework of33fla-  charm meson decay$4] and theA . and=? lifetimes[1]. In

vor symmetry, for Cabibbo-enhanced, -suppressed, anthe present framework, the inclusion of the SlUsymmetry-
-doubly-suppressed modes. We fix the unknown reduced anfreaking effects would introduce a large number of param-
plitudes from certain measured Cabibbo-enhanced modeaters which cannot be determined with the available data.
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