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charmless modes:
 Two Body: ππ, Kπ, KK
 Quasi Two Body: a0π
 Three Body: ρπ

motivations:
BR measurement: rare decays with BR<10-5

direct CP violation: tree-penguin interference
extraction of α
in presence of penguin diagrams

Dalitz plot amplitude analysis
isospin-based analysis

all charge
combinations
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PEP-II and BABAR @ SLAC

Asymmetric Collider
@ Y(4S) resonance

BB pairs in a coherent L=1 state

E(e-) = 9.0 GeV

  E(e+) = 3.1 GeV

βγ = 0.56
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PEP-II and
BABAR

Luminosities

1999-2000 DataSet

20.7 fb-1 on-peak
         (22.7 106 BB pairs)

2.6 fb-1 off-peak

daily integrated
luminosity

integrated
luminosity
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BABAR Detector
Instrumented Flux Return (IFR)

(resistive plate chambers)

Superconducting Coil (1.5T)

   ElectroMagnetic
Calorimeter (EMC)

(6580 CsI Crystals)

Detector of Internally
Reflected Cherenkov
light   (DIRC)

11K phototube array
  144 quartz bars

Drift Chamber (DCH)
(40 layers)

   Silicon Vertex
   Tracker (SVT)
(5 double-sided layers)
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Analysis Strategy
background contamination:

large contamination from continuum
(light quark production)

σ(qq)/σ(BB)*Br ~ 105 -106

background suppression
through topological variables

                             bkg: jet-like events     signal: spherical events
selection of the B candidates on kinematics

rejection factor against continuum background ~ 103

particle identification
K/π separation in the momentum region 1.5 < p < 4.5 GeV

two analysis methods to extract signal yields:
cut&count
maximum likelihood fit
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Background Suppression:

Fox-Wolfram moments
cosine of the angle between

sphericity axis of B
and

the rest of the event
cosine of the B decay axis

     with respect to the beam axis

momentum flow around
                    the B thrust axis

flat distribution: signal

peaked distribution:
background
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Background Suppression (II)

A linear Fisher discriminant is built from
     the momentum flow around the B thrust axis

new variables:
      momentum-weighted sum

      of the roe track cosθi to the jth power
to be included in a Neural Network

Fisher discriminant                        Neural Network output

signal

signal
background background

three body modes a0π
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Selection of the B candidates: kinematic variables

∆E: energy difference between
B candidate and beam energy

mES: energy-substituted mass

  the beam energy
  is known with
  better precision

than the B
candidate
energy

mES

control sample
D0π-

a0π
signal MC

background

∆E
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Particle Identification:
DIRC:

Cherenkov angle θC: cos(θC)=1/(βn)

kaon threshold ~ 500 MeV/c

K-π separation
        8σ @ 2GeV/c
        2.5σ @ 4GeV/c

DE/dx from
       SVT and DCH
       up to 0.7 GeV/c

Kaon Selection
  efficiency ~ 90%
  π mis-id < 10%

Kaon selector

θC vs track momentum
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Results: three body modes

from cut&count analysis
Number of events
for each Dalitz plot zone:

  Dalitz plot
  for π+- π-+ π0
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Results: three body modes (II)

mES distribution
          bkg: ARGUS shape

∆E distribution
          bkg: 2nd order polynomial

Submitted paper:
hep-ex/0105044

5.0σ stat. sig.
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Results: three body modes (III)

mode

ρ mass distribution
non-relativistic Breit-Wigner

ρ helicity
cos2(θH)
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Results: quasi-two body modes
maximum likelihood method analysis

including also the η mass distribution

efficiency:
3.1σ stat. significance

a0 mass distribution

from
   cut&count
       analysis

13.5%

mEC
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Results:
two body modes

ML fit

mES distributions
ππ and Kπ
candidates

∆E distributions
ππ and Kπ
candidates

Submitted paper:
      hep-ex/0105061
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Results: two body modes (II)
maximum likelihood fit

  mode

efficiency on KSKS:    36.6 +/- 4.6 %

mES distribution
from the likelihood fit

KSKS

1.5σ stat. significance
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Summary and outlook
with 20fb-1 in 1999-2000 dataset

already 11fb-1 accumulated during 2001

100fb-1 foreseen by June 2002
direct CP violation under study (see Sven’s talk)

with 500fb-1 the time-dependent Dalitz plot
                 analysis will lead to sin2α measurement....


