
Experimental status of B  D(*)l

Christoph Schwanda (Vienna)

Joint workshop on |Vub| and |Vcb| ( Vxb 2009)

October 29-31, 2009, SLAC



2

B  D(*)l  width

• The F(w) and G(w) form factors can be parameterized based on
HQET and dispersion relations
[Caprini et al., Nucl. Phys. B530, 153 (1998)]

• Form factor parameters are 2, R1, R2 (
2) for D*l  (Dl )

• F(1) and G(1) from lattice QCD

form factor

M.Okamoto et al.

[Nucl.Phys.Proc.Suppl. 140, 461 (2005)]
G(1) = 1.074 +/- 0.018 +/- 0.016

F(1) = 0.921 +/- 0.013 +/- 0.020
C.Bernard et al.

[Phys.Rev.D79, 014506 (2009)]
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• Experiments do not “extrapolate the rate to zero

recoil (w=1)” but fit the f.f. parameterization over

nearly the entire phase

• Thus |Vcb| excl. relies not only on lattice QCD but

also on the f.f. parameterization

Experiment

dominated

(backgrounds)

G(1)|Vcb|, 2B  Dl

Theory dominated

(lattice)

F(1)|Vcb|, 2,

R1, R2

B  D*l

Uncertainty on

|Vcb| excl

Experimental

observables
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Belle B  D*l

• Untagged analysis of B0  D*-l+

and B+  D*0l+  based on 140/fb

of Belle Y(4S) data

• Reconstruct D0  K- + and

D0  K- + + -

• Then D*+  D0 +
s and D*0  D0 0

s

• Reconstruct B momentum using

kinematics and the remaining

particles in the event

• Calculate

w=p(B)p(D*)/M(B)M(D*) and

three angles that fully describe

the decay

[arXiv:0810.1657] preliminary

[arXiv:0910.3534] preliminary
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• Fit these 4 variables to the differential width
(binned fit to the projections in w, cos l, cos V and )

B0  D*-l+ B+  D*0l+

signal

w cos l

cos V

w cos l

cos V
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• Good consistency between isospin states

• Both analyses measure all four observables
(F(1)|Vcb|, 2, R1, R2), in contrast to, e.g., the

BaBar B+  D*0e+  analysis [PRL 100, 231803]
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• Reconstruct D0l and D+l
(l=e,μ) combinations in

207/fb of Y(4S) data

• Fit F(1)|Vcb|, G(1)|Vcb|,
2
D* and 2

D using the

kinematic variables p*
l, p

*
D

and cos B-Dl

• No slow pion systematics
for D*l

[PRD 79, 012002 (2009)]

BaBar B  DXl  global fit

Dl

D*l

F(1)|Vcb| = (35.9 +/- 0.2 +/- 1.2) x 10-3

G(1)|Vcb| = (43.1 +/- 0.8 +/- 2.3) x 10-3
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BaBar B  Dl  with hadronic tag

• Use 417/fb of Y(4S) data in which the hadronic decay of one B is

fully reconstructed

• Reconstruct B0  D-l+  and B+  D0l+  on signal side in 10 bins of w

and fit G(1)|Vcb| and 2

[arXiv:0904.4063] submitted to PRL

D0l

Dl
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G(1)|Vcb| = (43.0 +/- 1.9 +/- 1.4) x 10-3

efficiency correction
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HFAG winter 09 average
D*l Dl

F(1)|Vcb| = (35.49 +/- 0.48) x 10-3

G(1)|Vcb| = (42.3 +/- 0.7(stat) +/- 1.3(syst)) x 10-3



11

D*+

D*+

without new Belle: F(1)|Vcb|=(35.49+/-0.48)x10-3,

2/ndf. = 39.6/21

with new Belle: F(1)|Vcb|=(35.75+/-0.42)x10-3,

2/ndf. = 56.9/21
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Convenor’s questions

• How consistent are existing measurements

between experiments, and how well do they

respect isospin symmetry?

35.9 +/- 0.6 +/- 1.4BaBar B+  D*0e+  [PRL100, 231803]

34.4 +/- 0.3 +/- 1.1BaBar B0  D*-l+  [PRD77, 032002]

35.0 +/- 0.4 +/- 2.2Belle B+  D*0l+  [arXiv:0910.3534]

34.4 +/- 0.2 +/- 1.0Belle B0  D*-l+  [arXiv:0810.1657]

F(1)|Vcb| (10-3)
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Convenor’s questions (2)

• What can be done to determine the sources

of the observed discrepancies?

•Discrepancies arise when

combining with LEP data

•Slow pion efficiency cannot

explain the difference

•Maybe we should check the

assumptions in the LEP

measurements more

carefully?
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Is there a systematic difference between

2- and 4-parameter measurements?

• Problem with

parameterization?

• Artefact of the averaging

procedure?

35.6 +/- 0.3 +/- 1.0
F(1)|Vcb|, 2,

R1, R2

35.9 +/- 0.2 +/- 1.2F(1)|Vcb|, 2

F(1)|Vcb| (10-3)Measured

BaBar global fit [PRD79, 012002]
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Convenor’s questions (3)

• How much improvement in precision can be
expected by 2011 (or similar date)?

• Experiment
– Belle will reduce slow pion tracking uncertainty by moving

to the full data set (710/fb)

– Belle will also try to catch up by doing a tagged analysis of
B  Dl

• Lattice
–  Ruth’ talk



Backup
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Belle B0  D*-l+  systematics

[arXiv:0810.1657] preliminary
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Belle B+  D*0l+  systematics

[arXiv:0910.3534] preliminary
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BaBar global fit systematics

[PRD 79, 012002 (2009)]
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BaBar B  Dl  tagged systematics

[arXiv:0904.4063] submitted to PRL


