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New observables for the top charge asymmetry at the LHC  
In contrast to AC in  production, the asymmetry in tt ̄ + j final 
states has the advantage that it is non-vanishing at LO and 
NLO calculations are available  
  

tt̄

Incline Asymmetry at the LHC Energy Asymmetry at the LHC
Incline asymmetry Aφ,q tests the charge asymmetry of the qq ̄-channel Energy asymmetry AE tests the charge asymmetry of the qg-

channel qq ̄ contribution to AE is exactly zero 

1. The incline asymmetry tests the charge asymmetry of the qq-
channel with expected asymmetries of up to −4% (depending of 
the phase space definition) 

2. The energy asymmetry tests the charge asymmetry of  
     the qg-channel with expected  asymmetries of up to −11% 
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 are all defined in the ttj CM rest frame ΔE, φ, yttj
https://doi.org/10.1007/JHEP07%282013%29179

https://doi.org/10.1007/JHEP07%282013%29179


HLT_Mu50_v* / HLT_Ele50_WPTight_Gsf_v* or HLT_Ele115_CaloIdVT_GsfTrkIdT_v*  
(No isolation requirement!)

2D kinematic cut:


 OR 

 GeV


Exactly one muon(electron)


Tight identification requirements for both  and  channels

 > 55(80) GeV and |η| < 2.4

MET > 50 GeV;  > 150 GeV

At least three high  AK4 jets with  |η| < 2.4 

(jet1) >150 GeV & (jet2) > 50 GeV,  (add) > 100 GeV


At least 1 b-jet identified with the medium criteria of the CMS DeepJet algorithm 


 > 500 GeV,    ,   


AK8 PUPPI jets with  > 400 GeV and |η| < 2.4 (in case of Boosted or Semi-Resolved 
reconstruction)
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For boosted reconstruction:  
At least one top/W  tagged jet (DeepAK8)
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Baseline selection for semileptonic channel 

mtt̄



Control Plots 
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JEC Uncertainty Correlation and Grouping for Run2
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Extracting the asymmetry directly from Combine

Unfolding with the Combine tool enables us to extract the asymmetries directly from the maximum 
likelihood fit that is performed, hence all error propagation is taken care of: 

AE =
r1 * Nunf(ΔE > 0) − r2 * Nunf(ΔE < 0)
r1 * Nunf(ΔE > 0) + r2 * Nunf(ΔE < 0)

After few simple steps, we can introduce the asymmetry directly in the fit by using: 

r1 =
Nunf(ΔE < 0)
Nunf(ΔE > 0)

* r2 *
1 − AE

1 + AE
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Blinded results (AE)
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Blinded results (AI)
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To do: 

The results section is not yet included in the analysis note

Start the object review. 

Start looking into EFT interpretations 
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 + jets channele
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Unblinded results 
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Control Region

Same selection as SR but:



χ2 > 30

Njets < 4

CR region included on the 
fit ( ) to try to constrain 
the W+jets normalization 
factor


Maybe train a BDT? 


Mtt̄


