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Motivation

T-Odd correlations                   in two body decays 
were studied by the BaBar Colaboration[1] . 
Three body decays provide more T-odd correlations, 
one of the simplest is:                        . 
An example decay which provides this kind of 
correlation is:
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[1] BABAR Collaboration, J.G. Smith, hep-ex/0406063, contribution to Moriond QCD 
proceedings;BELLE Collaboration, K. Abe et al., hep-ex/0408141.



Theoretical concepts 1/2

The dominating process for this decay is the loop 
b->sss. 
Since     decays mostly into two Kaons, one can 
connect the T violating phase to the angular 
distributions of Kaons, which can be calculated.
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Theoretical concepts 2/2
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Longitudinal and 
transverse polarizations

Branching ratio

Halicity anglesn of 
kaons in phi1(2) rest 
frames 

Angle between 
two decaying 
planes

arXiv:hep-ph/0412180
Q=p(phi1)+p(phi2)



T-odd observables
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Statistical significance:
Sign function



Backup
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Second non vanishing eq. =>  T violating phase



BaBar results
BaBar Collaboration found [2]:
The Calculated CP violation (under      resonance) was:
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[2] arXiv:1105.5159v1



Generated Samples

Using FastSim ver. 2.7 following samples were simulated:
• 100k of 

• 500k of continuum background

Predefined cut on the simulation:
for    :
for    : 
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Background

The main SM background comes from                   . One can 
eliminate this background by making a cut on         invariant 
mass below               .  
Other possible  candidates for background are: 

Those channel can be effectively eliminated by using cuts 
on     mass.  
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Can’t be eliminated by 
using 



Sequence cuts

• The following variables were used to perform the 
selection:

• The optimization was done by maximizing the function:

2011-09-14 M.Chrząszcz 10



Gained cuts
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Variable Cut
0.014
0.6
10
5.27-5.30



Results
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• Signal efficiency ~16%

• Continuum  background fully suppressed

• After this simple selection one can expect 3,5k events 
a year(10 ab^-1). Much better than LHCb! =)

• Should be able to perform studies of angular
• distributions =>T Violation measurement feasible.  



Thank you for your attention

Special thanks for prof. Tadeusz Lesiak
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Backup
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Wilson



Backup
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Transition matrix elements
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2011-09-14 M.Chrząszcz 16



Backup

2011-09-14 M.Chrząszcz 17



Backup
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