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GLW analysis
M. Gronau, D. London, D. Wyler

 

PLB 253, 483 (1991); PLB 265, 172 (1991)
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ADS analysis
D. Atwood, I. Dunietz

 

and A. Soni, PRL 78, 3357 (1997)
Enhance magnitude of CP violation by using Doubly Cabibbo-suppressed D

 

decays
e.g. B–→[K+π–]D K–:

Observable:
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ADS analysis (Belle)
Belle collaboration, 657M BB pairs

 

[arXiv: 0804:2063, submitted to PRD(RC)]
B–→[K–π+]D

 

K–

 

(suppressed) and B–→[K+π–]D K–

 

(favored) modes are selected.

rB

 

<0.19 at
 

90% CL

Cut on Mbc, MD, PID likelihood, 
event shape
Fit ΔE to extract signal yield

CP asymmetry:

(with the conservative 
assumption cos

 

φ3

 

cos

 

δ

 

= –1)

Using CLEO measurement                        [arXiv: 0802:2268]

and φ3

 

,δB

 

measurements from Dalitz

 

analysis, 
tighter rB

 

constraint can be obtained.

B→Dfav

 

KB→Dsupp

 

K

30.2
8.2

3.6
7.5 10)0.8( −+
−

+
− ×=ADSR

26.013.0 98.0
88.0 ±−= +

−ADSA

o)22( 9
11

11
12

+
−

+
−=Dδ



September 13, 2008 A. Bondar WGV summary

V.Tisserand



September 13, 2008 A. Bondar WGV summary

Dalitz
 

analysis method

If                                is known, parameters (φ3

 

/γ,rB

 

,δ)

 

are obtained from the fit to Dalitz

 

distributions

of D→Ks

 

π+π–

 

from B±→DK±

 

decays

Need to know a complex form of the D0

 

decay amplitude, but only |fD

 

|2

 

is obtained from D*→Dπ
⇒ Need to use model description, model uncertainty as a result

Using 3-body final state, identical for D0

 

and D0: Ks

 

π+π-.

Dalitz

 

distribution density:

(assuming CP-conservation in D0

 

decays)

A. Giri, Yu. Grossman, A. Soffer, J. Zupan, PRD 68, 054018 (2003)
A. Bondar, Proc. of Belle Dalitz analysis meeting, 24-26 Sep 2002. 
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Belle Dalitz: fit results
Fit parameters are  x±

 

=

 

rB

 

cos(±φ3

 

+δ)

 

and  y±

 

= rB

 

sin(±φ3

 

+δ)
Unbinned

 

maximum likelihood fit with event-by-event background treatment
(ΔE, Mbc, |cosθthr

 

|, F
 

included into likelihood)

x–

 

= +0.105 ±

 

0.047 ±

 

0.011

y–

 

= +0.177 ±

 

0.060 ±

 

0.018

x+

 

= –0.107 ±

 

0.043 ±

 

0.011

y+

 

= –0.067 ±

 

0.059 ±

 

0.018

B±→DK±

x–

 

= +0.024 ±

 

0.140 ±

 

0.018

y–

 

= –0.243 ±

 

0.137 ±

 

0.022

x+

 

= +0.133 ±

 

0.083 ±

 

0.018

y+

 

= +0.130 ±

 

0.120 ±

 

0.022

B±→D*K±

Errors are statistical and 
experimental systematic.

 
Model error not included.

[preliminary]
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Belle Dalitz: fit results
B±→DK±

 

only: 

B±→DK±, B±→D*K±

 

combined: 

B±→DK±

B±→D*K±

B±→D*K±

 

only: 

Stat. CL of CPV: (1-5.5·10-4) or 3.5σ

 

!

Model error estimate is the same as in 
previous analysis. 

[preliminary]
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Comparison of measurements

B±→DK±

B±→D*K±

GLW and Dalitz

 

methods in Cartesian variables (x,y):
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UTfit
 

vs
 

CKMfitter

)100,54(]2[,)1278( ooo =±= σγ )113,29(]2[,)70( 27
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ooo == +
− σγ

K.TrabelsiV.Sordini
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Model-independent analysis
Model-independent way: obtain D0

 

decay strong phase from ψ(3770)→DD
 

data
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where )cos( 3ϕδ ±=± Brx
)sin( 3ϕδ ±=± Bry

Free parameters

Unknown, can be obtained 

from charm data:

(1)

(2)

(3)
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Binned analysis: DCP
[A. Giri, Yu. Grossman, A. Soffer, J. Zupan, PRD 68, 054018 (2003)]
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Binned analysis: DCP
[A. Bondar, A.Poluektov, hep-ph/0703267]

To use the limited CLEO-c data: 

• Find binning with optimal sensitivity

• Get rid of bias due to 

Good approximation: uniform binning in ΔδD :

21 ii cs −±=

But the optimal binning depends on D0 model. ⇒

 bias if it differs from actual one (same ~10°). 

causes unavoidable model 

sensitivity. Reduces as data increases (by 

applying finer binning).

21 ii cs −±=

122 ≈+ ii sc
Satisfy simultaneously for 

binning with 
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Binned analysis: (KS
 

π+π–)2

)](2[ jijijjiiijjiij ssccKKKKKKKKhM +−+=〉〈 −−−−

2 correlated Dalitz plots, 4 dimensions:

Can use maximum likelihood technique:

min),(log2log2 →〉〈−=− ∑ ijijPoisson MMpL
with ci

 

and si

 

as free parameters. 

For the same binning as in DCP

 

, number of bins is N2 (instead of N), 

but the number of unknowns is the same. 

With Poisson PDF, it’s OK to have Nij

 

<1. 

Can obtain both ci

 

and si

 

.

It’s convenient to use combined likelihood of (Ks π+π-)2 and B data 

to account for errors in ci

 

and si

 

.

(6)

(7)
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MC simulation of the bias in φ3
 

measurement

Model dependence for 2x8 bins  
in (Ks π+π-)2 case: 

No bias when changing 
the model, but stat. error 
degrades.

Model dependence for 2x8 bins 
in Dcp case:
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Instead of Conclusion
CKM’08 Book
Working Group V       Gamma(phi3) from tree decays       approx 12 pages
Recall                         AIM of the book is legacy of the B-factories.
Conveners are requesting very short ( up to 1 page) write-up on the following 
topics from the persons listed below:   
Proposed Table of Contents  and contributors 
INTRO, motivation  etc                                          (T. Gershon

 
& A. Soni)                        

Theoretical remarks on D*V                                    (R.Sinha)
BELLE recent results                                            (A. Bondar)
BABAR ..Recent Results                                          (V. Tisserand) 
Gamma from  fits                                                (V. Sordini

 
& K. Trabelsi)

CLEO-c inputs for gamma                                        (J. Libby and J. Rademacker)
LHCb

 
Outlook for gamma (phi3)                             (G. Wilkinson)

Prospects for gamma from SuperKEKB
 

(P.Krokovny)
Prospects for gamma from SuperFlavorFactory

 
(F. Martinez-Vidal)  

Total ~ 10 pages 
Deadline   Oct. 15 th

 
PLEASE SEND to us 
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