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Decay
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Analysis Folding

q2 = [m(m+m-)]2
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Angular Fit

3D differential decay rate: (4 variables, 8 parameters) 
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Angular Fit

3D differential decay rate: (4 variables, 8 parameters) 

Si - large hadronic uncertainties from form-factors
  → cancel at leading order under transformations:
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Motivation



Marek Biroš 7

Angular Fit - Folding

Not enough statistics for full 3D angular fit → fold distributions,
but lost sensitivity to S6 and S9 (and thus also AFB = ¾ S6)
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My Contribution to the Analysis

● Toy-MC Studies of the  Angular Fit
● validation of fitted functions

● Event Preselection
● n-tuple creation from raw ATLAS data 
(derivations)

● rough estimation of background yields after 
application of Run 1 cuts
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Toy-MC Studies of the  Angular Fit

Positivity test:
Tested functions f​i(FL & S3 & Si); ​i​∈ 4, 5, 7, 8

for 3 q2  bins     0.04-2, 2-4, 4-6 (GeV/c2)

Fit Validation:
Tested functions f​i(FL & S3 & Si); ​i​∈ 4, 5, 7, 8

for 3 q2  bins     0.04-2, 2-4, 4-6 (GeV/c2)

Number of events 1, 10, 100

S2B ratio 0.5, 1, 2

acceptance 1, from Run 1
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Toy-MC Studies of the  Angular Fit
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Results f5, S5,r = 1, Acc. from RUN1 
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Results f5, S5,r = 1, Acc. from RUN1 
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Results f5, S5,r = 1, No Acc. 
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Results f5, S5, n = 1,r = 1, Acc. from RUN1 
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Conclusion I - Toy-MC Studies 

● Toy-MC Studies of the  Angular Fit 

– Positivity range 

– Scan of the  phase space of the fitted parameters ( 3195 combinations)

● Npass       (improvement of the acceptance description needed)
●

● Fit-bias - pulls
● Fit-errors bias – pulls RMS

● Plans for future:

– After derivation from Run 2 data, repeat MC analysis with higher number of 
generated samples (100->1000) for responding number of sg & bg events, 
with improved acceptance 

– Find threshold statistics for full fit  (FL, S3, S4, S5, S7, S8 – together)

– Maybe:

● Test if mass fit & angular fit could be done simultaneously with higher 
statistics (now: first mass fit, then angular fit)  
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Baseline Cuts

Applied during derivation
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Optimized RUN1 Cuts
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Signal Yield
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“Antisignal” Yield
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Estimated Signal and Background Yields
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Asymmetry – bad reconstruction of B mass
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Conclusion II – Event preselection

● Event preselection

– n-tuple maker with simple kinematic variables

– Rough background estimation after application of cuts from Run 1

– Asymmetry between decay and CP-conjugated decay yields

– After correction on asymmetry – 12 bg events : 1 sg

● Plan for future: 

– Complete n-tuple (add trigger info, candidate info and true MC info ) 

– Event selection – cut/BDT optimization
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Thank you for your attention
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Backup
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Tau cut

●
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Tau cut

●

● The lifetime cut prefers the long-lived B-mesons and suppresses some 
short-lived hadrons. (X)

● Combinatorial background:  pp/cc/bb →X μμ  
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Results f5, S5, r = 1, Acc. from RUN1 
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Asymmetry
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Asymmetry - low statistics 
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Asymmetry - B mass
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Asymmetry - B mass before last cut
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Asymmetry - Δm before cut
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Asymetry - without B mass cut
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Asymmetry - charged
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Asymmetry - without B mass cut
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Asymmetry -
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Ad 2)
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Asymmetry - combined
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