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- Muon mass effect
- Electron and muon combined results
- Radiative correction systematics
- Details are in BAD1586 V10



Method
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Reconstruct only Dl pairs.
3-D fit by Lepton momentum, D momentum 
and cosThetaBY.
Simultaneously fit to both D0l and D+l
distributions.
Fit for

B->Dlν BF and FF slope

B->D*lν BF and FF parameters (slope, (R1 and R2))

Isospin constraint on B -> D(*) (π) lν decays.



3D fit (projection plots)
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The fit uses 3D binning ~240 bins each for D0l and D+l



Muon mass effect (1)
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Muon mass was neglected in decay rate 
formula (details in BAD1586 V10).
Need additional terms in phase space and FF.

Lepton momentum D momentum
Without muon mass

With muon mass
B -> Dlν

1.1

0.9

1.0 Ratio = with/without

Effect is small



Muon mass effect (2)
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We included muon mass effect only in B -> 
Dlν and B -> D*lν

Effect on FF parameters is not small



Results (1)
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Electron results

Muon results

Electron and muon results are consistent.
Slopes and D BF agree with previous Babar measurements.
D* BF has a fair agreement with previous Babar measurements.



Results (2)
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Electron and muon combined results

G(1)|Vcb| is twice as precise as world average.
F(1)|Vcb| is as good as existing best 
measurement.

(We fit for common values, χ2/ndf = 2.0/4)



Comparison with others
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Our result

BaBar
B- D*0lν



Systematic uncertainties
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Electron Muon

Main source of systematic errors :
Not well measured B->D**lνBF and FF parameters
Unknown B->D(*)ππlνcomponent

Input parameters : D*+ BF, R1 and R2

Corrections : Electron PHOTOS and Muon PID



Radiative Corrections (1)
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Comparison with and without PHOTOS
Electron momentum Muon momentum

PHOTOS off
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PHOTOS on

Ratio = on/off



Radiative Corrections (2)
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KLOR = radiative correction for K decays.
BLOR = B decay version of KLOR

Florian Bernlochner is working on this.

BLOR
MuonElectron

Born
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Ratio = BLOR/Born



Radiative Corrections (3)
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Plan for systematic error estimate :
Replace MC histograms by BLOR and perform fit.
Difference from nominal fit can be systematic 
uncertainty.

Electron
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0.8

PHOTOS vs BLOR

Ratio = BLOR/PHOTOS



To do list
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Further systematic study on 
Radiative correction
Lepton PID

Write PRD draft.



Comparison with previous measurements
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Previous Babar measurements
B0 -> D*-lν mode (arXiv:0705.4008[hep-ex]) 

Slope = 1.191 ± 0.048 ±0.028

B0 -> D*-lν mode (arXiv:0712.3493[hep-ex]) 
Slope = 1.15 ± 0.06 ± 0.08

Our result
Slope = 1.227 ± 0.083

If we float R1 and R2
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R1 and R2 floated results

R1 and R2 floated results



Results without isospin constraints.
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Results without isospin constraints on B -> 
Dlν and B -> D*lν decays.
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|Vcb|

We used (Okamoto et.al., hep-lat/0409116)

and (Raiho, arXiv:0710.1111[hep-lat])
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