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Baryonic modes irB decays are emerging [1, 2]. Several charmless three-body baryonic
modes having rates of order 10are observed [1]. On the other hand, so far, only upper limits are
given for charmless two-body baryonic modes [1],

BB — pp) <2.7x10°7, BB°—AN) <69x107, BB~ —Ap)<49x10". (1)

A simple scaling ofVy,/Vep|? on theB? — A¢p decay rate hints ata 10~ rate for the charmless
case [1]. The smallness of two-body rates can be understood by usiegeagy release argu-
ment [3]. The two-body baryonic decays are in general non-factiolez In [4], a quark diagram
approach was used to study charmless two-body barngdaxcays. This approach was developed
and applied to the study of the two-body mesonic decays [5]. It is clos&tedeto the SU(3)
flavor symmetry. Note that it does not rely on any factorization assumption.

For theb — uud andb — qqd processes, the treét) and penguindp) operators respectively
have the following flavor quantum numbers

Or ~ (b)(ud) = H(bai) (4 Gk),  Op ~ (bG)(d'd) = H¥(bG;) (0 k). 2

with H{? = 1 = H2, otherwiseH* = H* = 0. The flavor structures dAS = 1 tree and penguin
operators can be obtained by replacth¢p s andHi? = 1 = H? to H{® = 1 = H3 in the above
expression. FoB to decuplet anti-decuplet decay, we use

d%ka — Ziu, qaqn — 7'M, (3)

to match thegigeq, g'g g™ flavor contents of final state octet baryons (as shown in Fig. 1). While
for octet baryons, we note that i}, has a flavor structure ?qPeap. — 5 6, 0°GP0° €anc and

GOk — EkaB,, Ea By, e By, QG — £1°H, Elbm%jy ePimag,, 4)

are used as the corresponding field#ig. In fact, not all terms in the above equation are inde-

pendent. They are constrained 2, + & By + € Z, = 0 = €' iDL 4 Mgl | gbimggl

Hence for each of thg q.q andq'q'g™ configuration we only need two independent terms.
Using the above flavor flow analysisBv— 22, %, 2% and %% decays, we have [4]

Hett = GTQQEmH}kgiH @Ijm+ GPQQEmHkgk”@”m, (5)
Heff = —\/éT]_%@EmH}k&ka@?.@”m— \/éngggmH}ké’am@?.@”m— \/épﬂggmH kgkiagfglim,
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Figure 1: Pictorial representation Pictorial representation (fiefhto right) of (a)T (tree) and (b (pen-
guin) amplitudes iB to baryon pair decays..
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Table 1. Decay rates foAS= 0 tree-dominated modes (top) and fAS| = 1 penguin-dominated modes
(bottom). For tree-dominated modes, we consider only tneglitude contribution with rates normalized to
% (B° — pp), which is taken to be % 10~7. For the penguin-dominated mode, we consider only penguin
amplitude contribution with rates normalized#(B~ — Ap), which is taken to be % 10~’. For compari-
son, results from pole model [6], diquark mode [7] and sura [8] calculations are shown in parentheses.

Mode A(1077) Mode B(1077) Mode £(1077)
B°— pp 1 (1.1,0.8,1) B-—np 109 (5.0,0,06) B2—pzt 096
nn 4.00 (1.2,0.8,0.3) 03+ 1.99 n\ 146
AN 0 (0,04-) pAT+ 619 (14,0.6,0.3) n0 048
SON 279 nAt 206 (4.6,0.7,-) 300 717
5050 0.91 0T+ 381 p=*+  1.85
pAT 190 (4.3,0.3,0.1) A%p  2.06 n=® 092
nA® 1.90 (4.3,0.3,-) 05+ 095 $0=0 340
5050 175 ATATF 1172 AtST  1.83
Atp 190 A°AT 391 AN 278
An  7.60 >03+  1.82 A%50 091
0N 1.34 ¥0=0 344
5050 0.44 AT+ 350
ATAT  3.60 A0 175
A0 3.60 $¥0=0 163
3030 0.84

Mode A(1077) Mode A(1077) Mode £(10°7)
B~ —Ap 1 (22,02<38) B°—3tp 007 (0.2,09,75) BQ—3"z+ 006
>°p 0.04 (0.6,0.2,3.8) AN 092 (2.1,0.2-) AN 0.60
=05+ 1.70 s 0.03 (-, 0.2,-) 5950 0.06
SOA* 028 (- 0.1,-) =050 078 =0=0  0.98
=03+ 0.13 SN0 0.26 (- 0.2,-) TtI 012
StATT 042 (2.0,1.1,7.5) =050 0.06 030 012
>*0p  0.07 >tAt 013 (0.6,0.6,7.5) =0=x0 012
=03+ 0.13 >0 0.06 050 012
>*0AT 053 >*tp 013 =0=0 012
TTATT  0.80 =0A  0.20 TEF 012
=03+  0.98 =050 0.06 =x0=:0 088
*0N0  0.49 030 024
AT 0.24 I 0.24

=030 0.45

Heff = —\/éT]_@gEmH}kéim SI jb%g‘ — \/éTz_@o—jEmH}k§ik| £bjm§5ﬂb + \/éP@@EmHkgkn Ebimgg!},
Heft = TlﬁggmH}kEika@?SIJbe@gn+TZ%QEmH}ksika@?Sbjm%L +T3%@§mH}k€ak|@?8”b<@g‘
+T,57 B ¥eaig B, €M%, — 5P, BrH eia ) €"° B — 5P, BuH 60 2| €™ %),

respectively, where only tree and penguin amplitudes are shown. brajehere are more than
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one tree and more than one penguin amplitudes. In the tagdinit, we have [4, 9]

1 () 1

0 _ 110 _ _ () " _gpl)
Ts5= §T335@’ T 237 _QTm@’ o ry
n_1t0 _+00_ _+0_ _ 50 n_pt) _p _plh _p0
= T@é o Tl%@ B T1@@ o Tm@’ P = P@@ o Pga@ o P@@ o Plff/;@’ 6)

and, consequently, only one tree and one penguin amplitudes are needed

For AS= 0 modes, we expect tree amplitudes to dominate.Their relative rates are estimate
by neglecting penguin contribution. Rates are normalized t@the: pp rate. A simple scaling
of [Vun/Vep|? on theB® — AP decay rate hints at a 10 rate for the charmless case [1]. A pole
model calculation also give®(B° — pp) = 1.1 x 10~ [6]. For illustration, we takeZ(B° —
pp) = 1 x 10~/ as the reference rate for these tree-dominated decay rates. SimilatlySfer 1
modes, we us&#(B~ — Ap) = 1 x 10~/ for illustration. Results are summarized in Table 1.

Since the charmless two-body baryonic mode is not observed, in [4] smmeénent modes
are suggested to search forAS8= 0 processes, there are many promising modes. In addition of the
B° — pp search, it is useful to search B — >°A decay andB~ — ATAT+, pA++, A%p decays.
For|AS = 1 processes, th&~ — Apdecay is still the best mode to search for. After the observation
of any of the above mention modes, one should also search for othelostibhated modes, such
asB? — pA*, Atp, 59540, 50N, =~ 5 andB~ — =50, S*AT+. For theBs case, one can search
for the pZ(*T, AN, =-=- andQ~ Q- decay modes. Although the above suggestions are obtainec
by considering the dominant contributions, we do not expect large maabficaf relative rate ratio
in most cases. The tree-penguin interference effects can be includedfigr the appearance of
data.

To conclude, we use a quark diagram approach to study charmles®tlydsaryonic decays.
The topological amplitudes can be extracted from data. We further apyphypastic relations to
reduce the number of independent topological amplitudes and obtairdidtmesresults. We have
pointed out several promising modes to be added to the present expetisgamtding list. The
discovery of any one of them should be followed by a bunch of other smiode
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