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B → D(*)τν typical example of B decay sensitive to New Physics:   
→ same Feynman diagrams as the light leptons, but the decay can       
     also be mediated by a charged Higgs boson 
→ Spin zero Higgs does not couple to all helicity states, affect D and     
     D* differently
→  Use of τ hadronic modes can give interesting information on             
     charged Higgs couplings (Phys. Rev. D78:015006, 2008)
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Measure ratios of BF: several uncertainties cancel in the ratio 
Use only leptonic τ decays 
   
 

Consistent slight excess over SM prediction
Large uncertainties! Measurements statistically limited 
Update previous  BaBar measurement (2008) to full dataset 
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 Require hadronic B
tag

 

 Reconstruct τ → l ν
τ
ν

l
 (l = e,μ)

→ improved PID, increase acceptance at 
     low momentum 
Charge correlation between B

tag
,D(*),l

Reject combinatoric Background:
 q2 = (p

B
-p

D(*)
)2  > 4 GeV2

 P
miss

>200 MeV

If multiple B
tag

+D(*)+l combinations, select      

 the one with smallest E
extra
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Use Boosted Decision Tree to suppress background
Dedicated Data control region for BB/continuum  background
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 Use m2

miss
 to discriminate signal from background:

 Largest background from B → D(*)l ν,either fully reco or feed-down 
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Unbinned ML fit           

2D: m2

miss
 , p*

l
                   

→   4 Signal channels      
      D0, D*0, D+ ,D*+               
→   4 D(*)π0 channels 

Fitted Yields:                  
4 D*τν                             

4 D*lν                               

4 D**lν
Fixed Yields (yellow):    
Charge cross-feed          
combinatorial BB       
continuum
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Poor Data/MC agreement  for p*
l
  shape and normalization for 

continuum events
Use off-peak data to re-weight continuum events
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Largest systematic from backgrounds

Small uncertainty on efficiency ratio ε
sig

 /ε
norm

 

Statistical uncertainty still dominates → next generation B factories! 
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SM prediction from                       
Phys. Rev. D 85, 094025 (2012) 
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Measure R(D*)  in full 2HDM parameter space
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 Measurement of B → D(*)τν on full BaBar dataset
 → Much larger improvement than √ L

Scorecard:
→ First Observation of  B → Dτν with 6.8σ

→ 3.4σ excess over SM prediction (3.2σ w.r.t. PRL 109, 071802 (2012))
→ Not compatible with Type II 2HDM model
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