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Outline: BaBar physics with open charm B decays 
 
 

QCD tests and 
 

precision measurements 

Rare decays (annihilations, exchanges), 
 

searching for NP 
 
 

(*)
 

B D* ω π B Ds φ 
 

(*)- D
 

 
 
 
 
 

(*)+
 

B D π, D*π B Ds s 
 

 

B D(*,**) π 
 

 

First observation of 
 

“lower vertex production” 

γ related measurements 

B- D0 Κ∗−
 

 
 

Baryon physics 

B- Ds
(*)+ Κ−π−

 B- Λc pπ−, Β0  Λc p 
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B D* ω π 
 
 
 
 
 

Measurement of the Branching Fraction 
 

Excellent laboratory to test factorization 
 
 
 
 
 
 
 
 
 

B->D*(ωπ) favored 

over B->(D*ω)π 
 
 
 
 
 
 
 

Comparison with τ decay 
(Ligeti, Luke, Wise, Phys. Lett. B 507, 142, 2001) 
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BaBar Preliminary 
 

Yield: 1799 +/- 87 ev 

Analysis based on 232M BB 
 

hep-ex/0604009 
 
 

 

D*ππππ0
 

non-resonant 
 

contamination 
 
 
 
 

 

D0 Kπ, K3π, Kππ0 ω πππ0
 

BR(B0 D*+ωπ-)= [2.88 ± 0.21(stat.) ± 0.31(syst.)]x10-3 

 

 

to be compared with CLEO [1] : 
 

 

[2.9 ± 0.3(stat.) ± 0.4(syst.)] x10-3 

 

[1] Phys. Rev. D64, 092001 (2001) 
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Study of m2(ωπ) distributions 
 

 
 
 

BaBar Preliminary 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

From study of B D*ρ, D*D*, D*Ds* 
 

 
 
 
 

 
 
 
 
 
 
 

This analysis 

Very good agreement 
 

with factorization prediction 
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B D D* π, π 
Analysis based on 65M BB

 
BABAR-PUB06/046 

 

 

D+π- D*+π- 
Branching fractions 

 
 
 

BaBar 

Preliminary 
 
 
 
 
 
 

D0π-
 D*0π-

 

 
 

 

Peaking background subtracted 

(~ 2-4% of the signal, depending 

on the mode) 
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Analysis of the difference in the 
 

I=1/2 and I=3/2 strong phases 
 
 
 
 

Cosines of the difference δ in 
I=1/2, I=3/2 strong phases 

 

 

(B  Dπ) 

(B D*π) 
 
 
 

A δ≠0 is an indication of 

interaction in the final state 
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B D(*,**) π Analysis based on 231M BB 
BABAR-PUB06/057 

 

Analysis based on partial reconstruction 
 
 

One B fully reconstructed B+ 
+

 

B+ D(*)0π+, D(*)0ρ+, D(*)0a1 

B0 D(*)-π+, D(*)-ρ+, D(*)-a1
+

 
 

The recoiling B Xπ 
 

mx reconstructed using 

energy-momentum conservation 
 
 

Yield extracted from missing 

mass spectra 

BaBar 

Preliminary 
 
 
 
 
 
 
 
 
 
 

B0 
 

BaBar 

Preliminary 
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BaBar preliminary BaBar preliminary 
 
 
 
 
 

Missing mass 
 

spectra 
 

 
 
 
 
 
 
 
 
 

Background 

subtracted 
 

 
 
 
 
 
 

Many systematics cancel out in the ratio 
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B Ds
(*) φ 

 
 
 

Predictions for Branching 
 

Fractions in SM: O(10-6) 
 

 

In some MSSM with R-parity 

violation: BR O(10-4) 

(Phys. Lett. B 540, 241, (2002)) 
 

 

Sensitive to new physics 

Analysis based on 234M BB 
 

hep-ex/0512028 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

BaBar 

Preliminary 

 

 
 
 
 
 
 
 
 
 
 
 
 

@ 90% CL 



Analysis based on 234M BB 
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Predictions for Branching Fractions are 

very small O(10-4) in Standard Model 

 

 

D *
-
D + 

 

 
 

only limits with the present data 
 
 
 
 
 
 

Ds
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@ 90% CL 
 

Giovanni Calderini 11 

 

 

mES 
ICHEP06 - Moscow 



Analysis based on 324M BB 
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B- Ds
(*)+ Κ−π−

 

 

 
 

BABAR-CONF06/009 
 
 

Example of Ds lower-vertex production (“correlated production”) 

No exclusive decay of this kind 

had been observed yet 
 

In this class of decays, the 
 

B0 Ds
+K0K- 

is very interesting for 
 

time-dependent CP asymmetry 

and Sin(2β+γ) 
 
 

Existing limits by 
 

ARGUS and CLEO 
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BaBar 

Preliminary 

BaBar 

Preliminary 
 

Nyield=393 ± 25 Nyield=164 ± 17 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the Ds channel, peaking background components due to B- charmless and 

charmonium decays with the same set of particles in the final state 
 

Estimated and subtracted: Nsignal=370 ± 26 
 

 

Branching fractions extracted 

(14.2 σ) 

(9.6 σ) 

 

First 
observation 
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s 

B- D0 Κ∗−
 

Analysis based on 234M BB 
 

Update of a previous result with x2.7 more data 

hep-ex/0604017 

Decay mode relevant for γ analyses (RCP±) 
 

 

BaBar 

Kπ Preliminary
 

 

 
 
 

D0 reconstructed in Kπ, K3π, Kππ0 

 

Nyield=144 ± 13 
 

 
 

Kππ0 

K*- 
in K 0π-

 
Nyield=185 ± 19 

 

 
 
 
 
 
 
 
 
 

BR(B- D0 Κ∗−) = (5.29 ± 0.30 ± 0.34) x 10-4
 

 

K3π 
Nyield=195 ± 18 
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B- Λc pπ
−, Β0  Λc p 

 
 
 

Theoretical interest in the suppression of baryonic 2-body 
 

wrt 3-body decays 
 
 

In the 3-body decay, Belle found hint of baryon-antibaryon 

invariant mass peaking near threshold 
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Λc
+p 

Analysis based on 232M BB 
 

hep-ex/0607055 
 
 
 
 

Nyield=50 ± 8 
 
 
 
 
 
 
 
 
 
 

Λc
+pπ−

 Nyield=571 ± 34 
 
 
 
 
 

Λc pKπ BF 
 
 
 
 
 
 
 
 
 

4σ higher than the Belle measurement! 
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Ratio of the two BFs 
 

 

 
 
 
 
 

Analysis of baryon-antibaryon mass in the 3-body mode 
 

 
 

BaBar 

Preliminary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

m(Λcp) 

Also in BaBar data, in the 
 

3-body decay there is an 

enhancement in the 

baryon-antibaryon mass 

distribution near threshold 
 

(quasi-resonance?) 
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Summary 
 

We have measured the Branching Fractions for several 

exclusive B decays to open charm final states. Many of 

them are precision measurements and tests of QCD. 
 
 

Many measurements more precise than the PDG values. 
 
 

Quest for rare decays, searching for new physics 
 

More stringent limits! 

First observations! 

B- Ds
(*)+ Κ−π− B- Ds

+ Κ−π−
 

 

New results in charm baryon physics 
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20 ICHEP 

Integrated data sample to date 
 
 
 
 
 
 

V 
Project Run 5 

at 415 fb-1 delivered 
IV by August 21 

 

 
 
 
 
 

III 
 

II 
 
 

I 

 

 
 
 
 
 

Belle: 
peak: 1.627 x 1034 cm-2 sec-1 

integral: 624 fb-1 
 
 
 
 
 
 
 
 

Total Babar Logged To Date: 370 /fb 
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