
09/28/2007 Collab Meeting,     K. Hamano 1

Global Fit for Branching 
Fractions and Form Factor 
Slope of B->D(*)lν Decays

- Toy MC study
- BF renormalization

- Systematic study

- Details are in BAD1586 V6
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3 kinematic variables

D0

D+

Lepton momentum D momentum cosBY

D

D*

data

The fit uses 3D binning ~120 bins each for D0 and D+

Backgrounds
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Current Fit Result (Run2 only)
We use isospin constraint on B -> D(*, **) (π) lνdecays

f+0 = f+-/f00 is not Gaussian constrained
D(*) decay BF are fixed based on toy MC study.
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Correlation
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Toy MC pulls
Mean and r.m.s. of toy MC pull distributions.

Based on 960 toy MC fits.
Bias is small but need to be corrected.
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Other results

We renormalize BF to inclusive BF :
BF(B->Xclν, El>1.5GeV) = 0.0454 ± 0.0003 ±0.0008

Renormalized BF are

We assume D/D*/D**/D(*)πlν saturate the decay rate for 
El>1.5GeV

Contribution of D(*)ππlν and DsKlν need to be evaluated.

G(1)Vcb and F(1)Vcb with the fitted/renormalized BF
G(1)Vcb = 0.04818 ± 0.00185 / 0.05038 ± 0.00193

F(1)Vcb = 0.03505 ± 0.00103 / 0.03665 ± 0.00051

Correlation between these is -0.228



09/28/2007 Collab Meeting,     K. Hamano 7

Systematics uncertainties 1 (%)

Not yet done

“BF ratios” are ratios of 
D**/D(*)πlν BF  
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Systematics uncertainties 2 (%)
Fitted BF Renormalized BF

Not yet done

PID uncertainties need to be re-evaluated. Current : correction on and off.
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Systematics uncertainties 3 (%)

Not yet done

“BF ratios” are ratios of D**/D(*)πlν BF 

PID uncertainties needs to be re-evaluated. 
Current : PID correction on and off 
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Remaining systematics (Plan)
We use a 3D efficiency matrix.

Efficiency 
= # of selected events/# of generated events.

Radiative Correction (PHOTOS)
We generate MC without PHOTOS and apply the efficiency 
matrix to get reconstructed, event selected and re-
weighted MC without PHOTOS.
Then, fit with the MC to get systematic uncertainties.

Bremsstrahlung
We apply a electron energy correction given in BAD 664 to 
estimate the systematic uncertainty.

Higher Xc states (B->D(*)ππlν and B->Ds
(*)K(*)lν)

We generate possible modes and apply the efficiency 
matrix to see the effect on fit results.
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Current Results (Run2 only)

Renormalized BF
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Fit results without i-spin const.
Fit results without isospin constraints.

Gaussian constraints on f+0 to avoid high correlations.

Isospin is conserved for both B->D*lνand B->Dlν.

Thanks to new charm decay BF from CLEO-c (arXiv:0709.3783). 

Pulls are calculated 
by the differences 
from nominal values

-2.083
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To do list
Systematics to be done.

Effect of D1->Dππ

Radiative correction (PHOTOS)
Bremsstrahlung

Effect of B->D(*)ππlν and B->Ds
(*)K(*)lν

contributions.

Quote complete covariance matrix for statistic 
and systematic errors.

Unblind to full Run1 – 4 data. (Before RC?)
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Backup Slides
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Toy MC pull plots 1

D slope

R1

D* slope

R2
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Toy MC pull plots 2
BF(B+->Dlν)

BF(B+->D*lν)

BF(B+->Other lν)

f+-/f00
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pD dependent B->D BF weight
B+->D0 (uncorrelated) weight (an example).

Fit with 3rd order polynomial. 

Procedure to get systematic uncertainty.
1.Fluctuate weight by Gaussian random

number and re-fit.
2.Make re-weighted histograms
3.Perform fitting and get systematic error.
4.Repeat above ~400 times to get

uncertainty distributions -> rms.

G(1)Vcb F(1)Vcb
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Comparison of D* FF parameters

hep-ex/0607076v1
B0->D*-l+ν, D*-->D0πs

-

ρ2 = 1.179 ± 0.048 ± 0.028

R1 = 1.417 ± 0.061 ± 0.044

R2 = 0.836 ± 0.037 ± 0.022

arXiv:0707.2655v1 [hep-ex]
B-->D*0l-ν, D*0->D0π0 

Use R1 and R2 from hep-ex/0607076v1
ρ2 = 1.15 ± 0.06 ± 0.08

Our current results
ρ2 = 1.338 ± 0.076 ± 0.052

R1 = 1.443 ± 0.076 ± 0.093

R2 = 0.680 ± 0.099 ± 0.051
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Fit with previous R1 and R2
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ISGW2 FF for B->Dlν

Differential decay rate

w

ISGW2

HQET, CLN
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