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The BaBar Collaboration has performed studies of the de®¥s> A prr andB® — A pK~mrt
using a data sample of 46710° BB pairs. For the decaB® — A prr we measure the branching
fraction (B° — Apm) = [3.07+0.31("tat.) + 0.23(syst.)] x 107 and a branching-fraction
asymmetry compatible with zero. THe polarization for large values of th& energy in theB®
rest frame(EjT) is consistent with full longitudinal right-handed polaxiion. The decapg® —
NS PK 1" is observed for the first time and a branching fractié(8° — A pK~—mt) = [4.33+
0.82(stat.) +0.33(syst.) = 1.13(B(AJ))] x 10~ is measured where the last uncertainty comes
from the uncertainty on the branching fractigf(A; — pK~m"). Evidence for the resonant
decayB® — 5+ (2455pK~ is also found and the branching fraction is measured tdld +
0.30(dtat.) + 0.09(syst.) + 0.29(B(AZ))] x 1075, For the decay® — AFPK*® we obtain an
upper limit of 242 x 10~° at 90% confidence level.
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Figure 1: Projections of the two dimensional fit toes-AE for the decayB® — A prr

1. Introduction

Though approximately 7% d3-meson decays have baryons in the final state, the sum of all
exclusive branching fractions measured so far is only about[Jl% Hyary little is known about
the decay mechanisms behind these deddymesons decay dominantly ie— c transitions but
charmless three-body baryoriBaecays have been reported recently {bo[R]-[4]. Acommon feature
of these decay modes is a threshold enhancement in the baryon-amtilvesaiant mass spectrum.
This feature may also explain the increase in branching fraction with firtelstaltiplicity and the
apparent suppression of two-body decays to barylgn$][5],[6].

Both studies of baryoniB-decays are based on a data sample of about 42&ftrresponding
to 467x 10P BB pairs, collected at th¥(4S) resonance with th8aBar detector [[7] at the PEP-II
asymmetric-energg e~ collider, and assume (Y (4S)— > B°B°) = (Y (4S)— > B"B~) = 0.5.

2. Study of B — Aprr [B]

To studyB® — Apm, the A candidates are reconstructed from the decay mode prrt,
while the invariant mass af candidates has to be in betweehll GeVc? and 1121 GeVc?. For
such candidates a mass constraint fit requiring a common vertex fprahémrwas performedA
candidates for which this fit was successful are then combined with twas@ipfy charged proton
and pion candidates. The full decay chain is fitted to reconstru@%ivertex using the total beam
energy and the position of the beam spot as constraints and the probatitity wertex fit has to
be greater than 1@. To get a very cleamt sample the flight length of thd candidate divided
by its error must exceed 20. Event shape variables are used to tbéuzackgroundé e  — (g,
whereq = u,d,s or ¢, and are combined in a Fisher discriminant. The cut on the output of the
Fisher discriminant is made to reduce the background by 92% while keepbtgo? the signal.
We remove background from the ded®@y— AZp, A& — A", which has the same final state as
the signal, by requiring the invariant mass of tha— system to differ more than 20 Mge? (five
standard deviations) from the nomingt mass|[L].

For candidates which fulfill all requirements a two dimensional maximum likelinaod
performed in which the signal is described by two Gaussiansiggrand two Gaussians f&E,
and the background by an ARGUS functigh [9] fogs and a first order polynomial fakE. mes

is defined asmgs = \/(s/2+ po-pB)Z/Eg—pBZ, where (Eg,po) is the four momentum of the




Baryonic B decays at BABAR Marcus Ebert

x PL(EK)

o
Events/6 MeV

1 T

Figure 2: longitudinal A polarization Figure 3: AE distributign for the whole
measurement in the decBf — Aprm phase space in the decBy — A pK ™"

ete” system andpg the B candidate momentum, both measured in the laboratory frafie.
is the difference of reconstruct&®lenergy and half of the total energy/s, in thee"e~ center
of mass frame. The means of the narrd®& and mgs signal Gaussians, the parameter of the
ARGUS function, the linear coefficient of the polynomial #dE, and the event yields for signal
and background are fitted while all other parameters are fixed to valteis@t from MC. The one
dimensional projections of this fit are shown in fig{ife 1. Once the fit pesvttie best estimates
of the PDF parameters, theZlot technique [[10] is used to reconstruct the efficiency corrected
m(A p) distribution and to measure the branching fraction. Thpolarization is measured as a
function oijT using a four-dimensional maximum likelihood fitines, AE, EjT and co$y, where
cosh; is the helicity angle for thé\ decay.

The branching fraction is found to be

B(B° — Aprr) = [3.07+0.31(stat.) + 0.23(syst.)] x 1076 (2.1)
and the branching fraction asymmetry is found to be

.
o= PE AP = BB = APTT) 164 0 10(stat.) +0.02(syst.) 2.2)
PB(BO — Aprh) +ZB(B0 — Aprr)

which is compatible with zero asymmetry. The result for the longitudinal polisizeneasurement
is shown in figuré]2, wherB (E%) is the component of tha polarization in the direction oAl in
the BC rest frame. It is consistent with full longitudinal right-handed polarizatibthe A at large
Ex.

N

3. Study of B® — A pK— ™ [[T]

A& candidates are reconstructed from the dettdy— pK~ ™. They must have an invariant
mass between.277 GeV/c? and 2295GeVc?. They are combined witp, K~ and ™ candidates
to form B® candidatesB® daughters momenta are refitted with the constraints that they origin from
a common vertex and that the" invariant mass is equal to the nominal offe [1]. The fit probability
of this vertex fit must be greater than 0.002. If there are mul@8leandidates in an event, the one
with m(pK ~7") closest to the nominals mass is used. For multip? candidates with the same
A& candidate, the one with the highest vertex fit probability is used.
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Figure 4: Mass distributiorm(AJ ™) (left) andm(K~ ™) (right) for the resonant sub modes of the decay
BY — AdpK—mt

The phase space is divided into different regions to account fonaeees and efficiency
variation. To determine the branching fraction, the signal yield is extragtditstio theAE distri-
bution for candidates with.275 GeV¢® < mes < 5.286 GeV/ ¢? (fig.B). The branching fraction for
the resonant decay modB8 — 53+ (2455pK~ andB? — AJpK*? is obtained from the signal
yield extracted from background subtracte\; ") andm(K~7r+) distributions (figl}).

The branching fraction for the 4-body decay mode is found to be
BB — NI PK™mh) = [4.334+0.82(¢tat.) +0.33(syst.) = 1.13(A(AT))] x 10°° (3.1)

where the last uncertainty comes from the uncertainty ofifiebranching fraction for used;
decay mode. The branching fractions for the resonant decay maslfsuad to be

B(B° — S TPpK™) = [1.11+0.30(stat.) +0.09(syst.) +0.29(B(A; )] x 10°° (3.2)
and
BB — NTPKP) <242x107° (3.3)
at 90% confidence level.
4. baryon-antibaryon massdistribution
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Figure 5: baryon-antibaryon invariant mass distribution for theylbarantibaryon system from the decay
BY — Aprmr (left) and B® — ASpK—mtt (right)

The mass distributions fan(A p) andm(A; ) are shown in figurf]5. For both decay modes
a threshold enhancement is visible.
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