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Recap

For the RC sample, we’ re considering to: 

Assign a systematic uncertainty on the templates considering BR uncertainty (from PDG) 
on the B->DDX and inclusive D decays. Assign 100% of uncertainty for the B->DX 
component (and for the unknown decays?). 

Remaining components seems more solid and have small fraction: remind that real D 
background is a small component of our background. 

Studied all my channels, same conclusion: RC and WC samples have different 
composition, cannot take the WC as a whole for a proxy of the RC.
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d(B_tag,D_vertex)

During the SL meeting, they suggested me to look at the distance between the B-tag 
vertex and D vertex to further reduce the real D background (2%). 

Real D background

B− → D0eν

It seems we cannot exploit this information.  



Efficiency
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Evaluate the # of events produced:

 = 746 408ND0ℓν
prod = σY(4(S)) ⋅ f+− ⋅ ℒ ⋅ ℬ(B+ → D0ℓν) ⋅ ℬ(D0 → Kπ)

 = 1 540 010ND−ℓν
prod = σY(4(S)) ⋅ f00 ⋅ ℒ ⋅ ℬ(B0 → D−ℓν) ⋅ ℬ(D− → Kππ)

 = 2 803 003ND*0ℓν
prod = σY(4(S)) ⋅ ℒ ⋅ ℬ(B+ → D*0ℓν) ⋅ ( f+− + f00 ⋅

τB0

τB+
⋅ ℬ(D*− → D0X )) ⋅ ℬ(D0 → Kπ)

 = 1 224 546ND*−ℓν
prod = σY(4(S)) ⋅ f00 ⋅ ℒ ⋅ ℬ(B0 → D*−ℓν) ⋅ ℬ(D*− → D−X ) ⋅ ℬ(D− → Kππ)

ϵ =
Nreco

Nprod

Given the , we can evaluate the efficiency:Nprod

Where  , ,  , , , 

, , , 
, , and 

. 
BR are taken from dec files.

σY(4(4S)) = 1.1nb ℒ = 1444/fb f+− = 0.515 f00 = 0.483 ℬ(B+ → D0ℓν) = 2.31 %
ℬ(B0 → D−ℓν) = 2.14 % ℬ(B+ → D*0ℓν) = 5.49 % ℬ(B0 → D*−ℓν) = 5.11 %
ℬ(D0 → Kπ) = 3.95 % ℬ(D− → Kππ) = 9.38 % ℬ(D*− → D−X) = 33.3 %
ℬ(D*− → D0X) = 66.7 %

Efficiency
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Nprod Nreco Our efficiency Efficiency 
(Philipp)

746 408 141 926 (19.01 +- 0.03)% 19%

2 818 431 439 280 (15.59 +- 0.01)% —

1 540 010 124 445 (8.08 +- 0.02)% 6%

1 187 773 65 720 (5.53 +- 0.02)% —

D0eν

D*0eν

D−eν

D*−eν

Efficiency: electron sample

Improved a bit the efficiency respect the Philipp’s sample.
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Nprod Nreco Our efficiency Efficiency 
(Philipp)

746 408 156 809 (21.00 +- 0.03)% 20%

2 818 431 515 671 (18.30 +- 0.01)% —

1 540 010 138 679 (9.00 +- 0.02)% 6%

1 187 773 76 424 (6.43 +- 0.02)% —

D0μν

D*0μν

D−μν

D*−μν

Efficiency: muon sample

Improved a bit the efficiency respect the Philipp’s sample.



BR reweight
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Update branching fractions

The correction of the branching fractions leads to a modification of the form:

Nnew
j = NMC

j

ℬnew
j

ℬMC
j

where  is the # of events in MC for the j-component,  is the update branching fraction 

and  is the branching fraction in MC.

NMC
j ℬnew

j

ℬMC
j

ℬ(B+)(MC) ℬ(B0)(MC)

MC (dec file)

BR reweight: muon and electron sample
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The correction of the branching fractions leads to a modification of the form:

Nnew
j = NMC

j

ℬnew
j

ℬMC
j

ℬ(B+)(MC) ℬ(B0)(MC)BR reweight: semitauonic decays



Gap modes
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In our MC,  the gap channels  and   have been generated with phase-space 
leading to a very soft lepton momentum.

D(*)ππℓν D(*)ηℓν

ℬ(B+)(MC) ℬ(B0)(MC)Gap modes

It seems physically less plausibile than a decay kinematic in which the hadronic particles are 
more correlated to each other. 

Idea: remove these gap modes in our MC sample and replaced them by 

B → [D** → D(*)ππ]ℓν B → [D** → D(*)η]ℓν

Process Sim.events Lumi (ab-1) D** FF model

B0: 16, B+: 14 BLR

B0: 16, B+: 14 BLR

B0: 3.2, B+: 2.8 BLR

B0: 3.2, B+: 2.8 BLR

B0: 1.8, B+: 1.8 BLR

B0: 1.8, B+: 1.8 BLR

8 ⋅ 106

8 ⋅ 106

8 ⋅ 106

8 ⋅ 106

8 ⋅ 106

8 ⋅ 106

B → [D′￼
1 → Dππ]ℓν

B → [D*0 → Dππ]ℓν

B → [D′￼
1 → D*ππ]ℓν

B → [D*0 → D*ππ]ℓν

B → [D*0 → Dη]ℓν

B → [D′￼
1 → D*η]ℓν

Skims completed on grid, reconstruction is ongoing.
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Same approach for the semitauonic gap modes.

ℬ(B+)(MC) ℬ(B0)(MC)Gap modes

Process Sim.events Lumi (ab-1) D** FF model

B0: 44.2, B+: 40.8 BLR

B0: 12.8, B+: 11.1 BLR

B0: 6.3, B+: 6.5 BLR

B0: 6.3, B+: 6.5 BLR

3 ⋅ 106B → [D′￼
1 → Dππ]τν

B → [D*0 → D*ππ]τν

B → [D*0 → Dη]τν

B → [D′￼
1 → D*η]τν

B → [D*0 → Dη]ℓν

B → [D′￼
1 → D*η]ℓν

Skims completed on grid, reconstruction completed. 

NB: Only MC15ri samples are available.

3 ⋅ 106

3 ⋅ 106

3 ⋅ 106
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Summary and next steps
Finalise the strategy for the real D systematic uncertainty. 

Reweighted the BR of our MC with the update ones. 

Fill the gap (ongoing). 

Next steps:

Reweight  FFs (ongoing: familiarize with Hammer tool) 

Validate the last background ( ). 

Xℓν

Xℓν



Backup
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dz(B_tag,D_vertex)

Distance between the B-tag vertex and D vertex.

dxy(B_tag,D_vertex)

B− → D0eν B− → D0eν
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d(B_sig,D_vertex)

Distance between the B-sig vertex and D vertex.

B− → D0eν


