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Summary
•  b  s penguin  transition

– time-dependent CP measurements
• Is New Physics or just Standard Model ?

• Summary of experimental results in several channels
B0  K+K K0, ’K0, KSKSKS, KS, KS, 0KS

•  extraction
• Various method: GLW, ADS, Dalitz

– Concentrate on some  detail
• Dalitz Model

•  systematics for 

2006 summer results  



Is there  New Physics in b s?

–  b  c measure sin(2 )
with small theoretical unc.
 (0.1-1%)

• Positive deviation ? (in QCDF)



Analysis technique



sin(2 ) in (cc)s BaBar

BB00   J/ J/ 00,,
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                  ccKKSS, , 
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          J/        J/ 00  
CP-odd

CP-even
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sin(2 ) = 0.710 ± 0.034 ± 0.019

A = 0.070 ± 0.028 ± 0.018

Averages over all modes,

In the process of splitting them…

sin(2 )WA = 0.674 ± 0.026



Measuring 

B0 D*+D* Ks

Dalitz time dependent CP analysis

(94%CL, model-dependent)
hep-ex/0608016

B0 Dh0 (h0 = 0 etc.)

Dalitz time dependent CP analysis

 cos2  > 0 BaBar 87% CL
hep-ex/0607105



Dalitz TD CPV in B0  + 0

• Obtain CP parameters for 2-body and 3-body

modes simultaneously by time-dependent Dalitz fit
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hep-ex/0607112



K0: sin2 eff = +0.12 ± 0.31(stat) ± 0.10 (syst)

TD CPV in B0  + K0: results

 measurement (not sin2 )

Rejected

(within SM)

4.6



 TD CPV in B0  'K0
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“sin2 ” = +0.58 ± 0.10(stat) ± 0.03(syst)

       A      = 0.16 ± 0.07(stat) ± 0.03(syst)

 Observation of tCPV

    (>5 ) in a single b  s mode



  TD CPV in B0  KSKSKS

“sin2 ”  = +0.66 ± 0.26(stat) ± 0.08(syst)

       A      = +0.14 ± 0.22(stat) ± 0.05(syst) 

176 ± 17

K
S
K

S
K

S 
signal
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TD CPV in B0  0KS

“sin2 ”  = +0.33 ± 0.26(stat) ± 0.04(syst)

       A      = 0.20 ± 0.16(stat) ± 0.03(syst) 

425 ± 28
0K

S
 signal
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”sin2 ” with b  s penguins

Is there a negative trend?

Naïve average of all b  s modes

sin2 eff = 0.52 ± 0.05

sin2 ccs = 0.674 ± 0.026

Most of channels have

 ~0.20 stat error:

 more statistics !!!

Need full Dalitz analysis



 extraction 

Tree-only process, 

Constraint for all New Physics

scenarios



Gronau London Wyler



Atwood Dunietz Soni



Sensitivity only by combining…

– No constraint on  with current statistics



B  D0(*)(KS
+ -) K Dalitz

No mixing and CP

violation in charm

decay



D0  KS
+ - : Dalitz model



B  D0(*)K: results on 



Statistical sensitivity to  

Error on  depends on 

true value of rb



Model Systematics

– Generate MC experiments with different models

– Evaluate                         for each coord.x = i=1
8 xi

2



CP-tagged sample
DCP ± =

1

2
D0 ± D0[ ] 2A(DCP ± f ) = A(D0 f ) ± (D0 f )

CP invariance

Ian Shipsey

CKM 2005



Conclusion & Outlook
• Two B-factories analyzed almost 1 ab-1

– Still 1 ab-1 (at least) to come

• Many b  s transitions channels analyzed
• Observation of CP violation in ’K0 transition

– No clear deviation from SM  (Stat errors ~0.20)
• Statistically limited, theory model uncertainties!

•   extraction

– Large statistical  error
• Some sensitivity from combination of modes

– Dalitz approach
• Stat limited: Babar ±41  (small fitted rb )

• Dalitz model systematics (10 deg)

• Model indipendent approach

–  synergy with charm factory (1 deg ?)

± 30 deg (WA)


