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General Motivation

Contributing Amplitudes:
  CKM suppressed trees, penguins, ...

Can be used to study:
  Interfering SM amplitudes
  CP violation
  Effects of new particles in loop
  (window on higher energy scales)

Constrain models
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Analysis Strategy
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General Analysis Strategy 

Find small number of signal events (Small branching fractions ~10-6) 
in a sea of background events. Challenging Analysis. 

Event candidate composition.

Loose event selection (event shape, Particle ID, D-vetos, ...)
[reasonable high number of signal events vs background events].

Maximum Likelihood-Fit (see next slide).

  [Fit Validation with toy MC experiments.]
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Likelihood Fit
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Maximum Likelihood-Fit with components

Discriminating variables x

Modeling Probability Density Functions with MC and sideband data.

Fit on data to extract branching ratio and polarisation fL.

[Signal MC,                  , B+B- B0B0 MC, ...]

j = signal, continuum bkg, {charmless bkg, charm bkg, ...}

Pj = Pj (      ,      , {    ,NN}, resonance masses, helicity, 
event shape variables
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Results

[Signal MC,                  , B+B- B0B0 MC, ...]
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                 vs
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     strong coupled to gluon and cc

Constructive interference of gss and gqq
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Search for
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No clear signal found.

x 10-6
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                           Picture
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Consistent with interference of gss and 
gqq.

Consistent with interference of gss and 
gqq if there is a sign flip for P-V decays.

Modes are estimated from theory with
fits to data for poorly known
parameters. 
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Theorie vs Experiment
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QCDF Beneke, Neubert, NP B 
675, 333 (2003) (“scenario 4”)

SU(3) Chiang, Gronau, 
Rosner, Suprun, PRD 70 
(2004) 034020

pQCD Keum, Pramana 63 
(2004) 1151

SCET Williamson, Zupan, 
PRD74 (2006) 014003, 03901; 
Wang Wang, Yang, Lu
arXiv:0801.3123

[Renormalization scale, quark masses, decay constants and form factors]

[QCDFactorization; pertubativeQCD; SoftCollinearEffectiveTheory; flavour SU(3) relations] 
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Observation of                         (P-V decay)
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Axial-Vector Mesons
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b1(1235) dominat decay through

qq - light quark model
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New measurment of
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Clear observation

Evidence
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Compare with Theory
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K1A and K1B are non-mass eigenstate 
strange partner of a1 and b1.
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Naive prediction: 1-fL ~ O(1/mb
2)

Unexpected small fL for penguin
dominated modes.

Evidence for new physics?

Polarization in V-A decays 
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Polarizations of Charmless Decays

Longitudinal Polarization Fraction (fL)
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Helicity Amplitudes
longitudinal: A0

transverse: A-1 , A+1

Tree decay fL~1
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Theory Predictions
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Cheng & Yang 2008
[arXiv:0805.0329]

New experimental
search at BaBar.

Prediction is about 
       3 x

(                  ) = 

x 10-6



Jesko Merkel, TU Dortmund

Search for
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Added 100 signal MC events

No Signal found.

Puzzling lack of 
agreement with the
theoretical estimation.
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Conclusion
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General analysis strategy for rare charmless B decays.

Search for 

Observation of 

New analysis with decays involving axial-vectors.
Prediction good for A-P modes. But where are the A-V modes?
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BACKUP SLIDES
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BaBar at PEPII

Asymmetric beam energies
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PEPII BaBar Luminosity
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Background/Signal

Larges background from 

Kinematic Variables        and 

Event shape for background
suppression.


