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Semileptonic B-decays
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By F. Bernlochner

Overconstrain unitarity condition

→ Test of the Standard Model
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|Vcb| from inclusive moments
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B → Xclv

XC

B

1. Non-perturbative QCD dynamics

2. Need experimental data

3. Spectral moments!!
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State of the art: Previous measurements
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 El
B   Energy of the lepton (in frame of B) 

 MX  Mass of the inclusive X system 

 q2    Lepton mass squared 

B → Xclv

XC

B
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State of the art: Now
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(and their correlations!)

El
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MX

q2    
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Capturing moments

1. Good resolution 

2. Know the background

3. Calibration
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Improve resolution 

    Kinematic Fit: 

● B meson mass

● No missing momentum

● Positive Mx
2
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Background subtraction
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1. Signal-probability 
2. Linear calibration
3. Correct bias of linear calibration
4. Reconstruction effects

Equivalent for MX
 and El

B
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Background subtraction fit
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● Binned likelihood fit: 

pyhf & cabinetry

● Nuisance parameters: 

particle identification, 

charm modelling, 

formfactors etc. 
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Bin-wise signal probability

Background shape from simulation 

Normalization from fit
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Generated vs Reco
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Correct for the mismatch between generated and reconstructed <q2n> 
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Spectra of generated and reconstructed B → Xclv
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Linear calibration

Each point corresponds to a different lower thresholds qth = (1.5, 2, 2.5, … 8.5) GeV
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Moments of inclusive semileptonic B decays
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Status

-  Kinematic fit to improve resolution in MX
-  Background subtraction via signal probability wi(q

2) 
-  Apply event-wise calibration
  

On-going

□  Further calibration steps and systematics

□  Background enriched sidebands and resolution studies


