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We present recent results from tBeBar experiment on three-body charmless hadr@itecays.
The results include searches for the decay of chaByeesons to the final stab?Korrt and for
neutralB mesons taKKIm, KIK2n andKIKZn'. We also present a Dalitz-plot analysis of
chargedB decays to the final state™ m"77~. All analyses use a sample of approximately 465
million BB pairs collected by th&aBar detector at the PEP-1I asymmetric eneigjfactory at
SLAC.
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1. Introduction

The decays oB mesons to charmless three-body final states can include contributions from
both tree level and loop (or penguin) processes. The interferetaedre these different contri-
butions can give rise to dire€P violation. The interference between different intermediate states
in the Dalitz plot means that relative phases as well as magnitudes areaifieer\dtilising the
Dalitz-plot analysis techniques and in some cases combining these with timedéepanalysis
permits measurements of all three angles of the CKM Unitarity Triangle. Somee qgfdasible
intermediate resonances are not particularly well understood, parljctharscalars. By study-
ing as many three-body decays as possible and determining where cestaiiamces contribute it
provides more information on their nature.

2. Analysis Techniques

The results presented here are all based on a data sample of 465 BBlipairs collected
by the BaBAR detectorlﬂl] at the PEP-Il asymmetric eneigyactory at the SLAC National Ac-
celerator Laboratory. ThB meson candidates are characterised using topological and kinematic
variables. The former take advantage of the fact that the centre of mesgyg/s is just above
the threshold foiBB production and therefore thHg mesons are produced almost at rest in that
frame. The topological variables are generally combined in a multivariatgsamgMVA), such
as a neural network, in order to maximise their discriminating power. The kinewzsiables are
Mes= /3 — P> andAE = E5 — %s where(Eg, pg) is theB four-momentum in the centre of mass
frame. The topological MVAmMes andAE are used as inputs to a maximum likelihood fit.

3. Search for B — KIK2rmr+

The decayB™ — KKt proceeds mainly via thb — d penguin transition, which is sup-
pressed in the Standard Model (SM). Howeu4BAR has recently observed the isospin related
modeBt — K™K~ with a branching fraction of 5 10°¢ [B]. This analysis also reported an
unexpected enhancement in &K~ invariant mass spectrum around 1.5GeV. Similar structures
have also been seen in analyseBof> KKK andB — Kt decays and have been dubbed the
fx (1500, see for example]3]. If théx (1500 has even spin and its decays follow isospin sym-
metry one would expect the rate kK? to be 50% that t&*K—. Consequently any observation
or lack of a similar structure iB* — KK+ could provide information on the spin and/or quark
content of this state. ThBaBAr analysis, described in detalil il [4], makes no prior assumption
on the Dalitz-plot distribution and therefore includes all possible resarahthonresonant decay
modes. The analysis finds no evidence of signal. The branching frastbnpper limit are given
in Table[l. The lack of signal disfavours models wherefth@d 500 has even spin and decays with
isospin symmetry. More data are required to clarify this situation.

4. Search for B® — KIKIr®, KIKOn, KIKn’

The search for these decay modes is also motivated by the mysteryfaf #%00 as outlined
in Sectior B. There is an additional motivation for studying these modes, vghicat they provide
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Decay Mode Branching Fractiqd0~’) 90% CL UL (10~7)

BT — KIKOmr 25+24+0.9 5
B? — KIKOm® 27742406 9
BY — KIK9n 2173i+12 10
BY — KIKn’ 57732+34 20

Table 1: Branching fraction central values and 90% confidence lepekeu limits for the decay8™ —
KIKIm, B® — KIKIm®, KIKIn andkIK?n'. The first (second) uncertainty is statistical (systematic

the possibility of time-depende@P asymmetry measurements. Each of the final states is itself
a CP eigenstate since it consists of thi@@ eigenstate particles, two of which are identiddl [5].
Consequently there is no need for an isospin or Dalitz-plot analysis i todseparate the dif-
ferent contributions. In this analysis, described in detaillin fpEandidates are reconstructed in
their decays ta/y and three pions ang’ candidates are reconstructed decaying tor andpy.

No significant signals are seen. Table 1 contains the central values lofahehing fractions for
each of the modes along with the Bayesian 90% confidence level upper limitatieabeen calcu-
lated. The small signal yield in these modes unfortunately precludes pénfpa time-dependent
analysis with the present statistics.

5. Dalitz-plot Analysisof B — mrrmt

Studies of the Dalitz-plot structure &" — "™ m decays are importand for several rea-
sons. ltis in principle possible to extract the CKM angfeom the interference &+ — xomr™ and
other modes in thB+ — " i1~ Dalitz plot, such a8* — p%m". The information on the signal
Dalitz-plot model in this mode provides important input to the analysB’ef> 71" i~ 1%, which is
used to measure the CKM angie As with all charmless threebody modes the measurements of
branching fractions an@ asymmetries help to test QCD factorisation and other effective theories.
In this analysis, described in detail [ [7], the signal Dalitz-plot isobar moatetains contributions
from p°(770), p°(1450), f2(1270), fo(1370 and a nonresonant component. The fit projections on
the Dalitz plot co-ordinates are shown in Figlite 1 and the fit results avensimoTable[R. The
Dalitz plot is mainly dominated by the®(770). The x5 andxc2 components are found not to be
significant, precluding measurementyofvith the present statistics.

Acknowledgments

I would like to thank the principal authors of the analyses presented hdr&m Gershon for
their guidance in the preparation of this document and the conferensenpation. This work is
supported in part by the United Kingdom’s Science and Technology Facilibescil and the US
Department of Energy under contract number DE-AC02-76SF00515.

References

[1] B. Aubertet al. [BABar Collaboration],The BaBAR Detector, Nucl. Instrum. Meth. A479 (2002) 1
[ar Xi v: hep- ex/ 0105044].



Three-body charmless hadronic B decays at BABAR Thomas LATHAM

N

() 4 o 2 cO c2 —
=16 4 2 ]
10 - 9?2 E
7" 3 ]
£ ElR- 5
o 8 9 01 -
> - > ]
Ll E Ll 1

04 06 08 1 12 14 16 0325 3 . 355  3.65
My (GeV/E) My (GeV/E)

Figure 1. The fit projections onto ther* /1~ invariant mass in the low mass region (left) and the region

where thexo andxc, are expected (right).

Mode (Bt — Mode)(1079) Acp (%)
e Total 1524+0.6+1.2753 +32+4.4+31757
pO(770) 1", PO(770) — Tt T 8.1+07+1.2°%4 +18+7+572,
p°(1450 1+, p°(1450 — T 14404404703 —6+£28+20"32
f,(1270 1", £2(1270 — ' 0.94+0.2+£0.1+03 41425413712
fo(1370 1", fo(1370 — m*m  2.9+£05+05797 (<4.0)  +72+15+147]
T 1T T nonresonant B+0.7+0.6752 14147737
fo(980) T, fo(980) — 1T <15 —

XcoTTH, Xco — T 1T <01 —

Xe2Tl", Xeo — TU'TT <01 —

Table 2: Branching fraction an€P asymmetries for the various contributions to tinerr 71~ Dalitz plot.
Where a component is not signficant a Bayesian 90% confideneé upper limits is given. The first
(second) uncertainty is statistical (systematic).
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