
  

Status of ttbar → cZ Wb → cll vlb

Isis Van Parijs



  

Object selection

   Object selection:

● Lepton pt:  

– Electrons and muons: pt > 20 GeV

– Electrons |eta|: <2.5 en muons |eta|< 2.4

● Jets: pt > 40 , |eta| < 2.4 , EEoverHE() > 0.3

● Cone 04

● B jet discriminator: CSV loose

Cutflow

● Number of jets ≥ 2

● Number of b-jets ≥ 1

● At least 1 OSSF pair

● Z mass window of 15 GeV 

● Top mass window of 35 GeV 



  

Revising the object reconstruction



  

Old Object reconstruction
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Combine OSSF pairs 
→ take the one closest 
to Z mass

Efficiencies from MC information:
Є(Z|MC) = 97% for signal
(no fake leptons)

Combine OSSF pairs 
→ take the one closest 
to Z mass



  

Old Object reconstruction
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Remaining lepton

Efficiencies from MC information:
Є(l|MC) = 89% for signal
(no fake leptons)



  

Old Object reconstruction
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Take CSVL jet with 
highest pt

Efficiencies from MC information:
Є(b|MC) = 75% for signal
(no fake leptons)



  

Old Object reconstruction
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Light jet (or non 
selected CSVL jet) that 
gives mass closest to 
top mass 

Efficiencies from MC information:
Є(j|MC) = 87% for signal
(no fake leptons)



  

New object reconstruction

● Z/W boson reconstruction stays the same
● c and b jet: choose the two highest pt jets

– Avoids using b-tagger 

– Efficiency of selecting the right b and c jet changes 
from 78% to 87%

– How to disentangle these two jets? 



  

Transverse momentum jets

Signal = red
WZ = blue pT is almost the same



  

M(l,b) vs M(l,l,c) for Zct right jet 
combinations

Highest pT jet in M(l,b) Second highest pT jet in M(l,b)



  

M(l,b) vs M(l,l,c) for Zct wrong jet 
combinations 

Second highest pT jet in M(l,b) Highest pT jet in M(l,b)

Maybe use this to do a fit instead of the MVA?

Highest pT jet in M(l,b) Second highest pT jet in M(l,b)



  

M(l,b) vs M(l,l,c) for Zct all jet 
combinations

Second highest pT jet in M(l,b) Highest pT jet in M(l,b)Highest pT jet in M(l,b) Second highest pT jet in M(l,b)



  

M(l,b) vs M(l,l,c) for WZ all jet 
combinations

Second highest pT jet in M(l,b) Highest pT jet in M(l,b)Highest pT jet in M(l,b) Second highest pT jet in M(l,b)



  

Checking the MVA



  

MVA with only WZ for training: 
overtraining fixed!



  

MVA only WZ for training and testing 
with fake leptons

Rise in significance! 

→ still need to include new variables



  

Conclusions

● Looking for a way to disentangle b and c jets
● Found variables to do a template fit instead of 

the MVA
● Solved the overtraining in the MVA



  

Back up



  

MVA: only WZ for training (no fakes)



  



  



  



  



  



  



  

Nb of events with fake leptons



  

Nb of events without fake leptons
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