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Baseline	
  selecIon	
  	
  
1. 2 Same Sign isolated Leptons (2SSL) 
Ø  |η| < 2.5 (2.4) for e(µ), 
Ø  Pt >= 30 GeV, 
Ø  Veto on Z boson mass  & low resonance mass  
Ø  for electrons fake rate and charge misidentification are incorporated 

(from CMS 8 TeV) : 
  à fake rate (arising from hadronic jets),  
  à Charge mis-identification [ 0.3% for 1.479 < |η| < 2.5 (cms  
         endcap),  0.03% for |η| <1.479 (cms barrel)] 

  
 
2. At least 4 Jets (Pt  50/30/20)  
3.At least 1 CSV loose b-tagged jet (Combined Secondary Vertex 
at loose operating point ~ 10% mis-tagging rate)  
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Met	
  and	
  Ht	
  cuts	
  provided	
  from	
  TOP-­‐13-­‐017	
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²  Results from cut & count Analysis 

Ini'al 2SSL Jets	
  ≥	
  4 B	
  jets	
  ≥	
  1 

Signal 2.56e05	
  	
   2.3e03	
  	
   649	
   583	
  

6+jets	
  	
   3.91e07	
   3.34e04	
   9920	
   9111	
  

W+jets 8.18e07	
   3.99e04	
   2730	
   1464	
  

Z+jets 8.98e06	
   4.46e03	
   4210	
   240	
  

Main 
background 

Sig = S
S +B

= 5.4

 
 
 
 
 
Total B = 
10816 
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² MVA  Analysis : Input Variables   
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² MVA  Analysis : BDT Response & Optimal cut    

BDT cut 

Signal efficiency  Background rejection  

Significance   

Sig = S
S +B

= 5.99 at BDT_Cut =0.136
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² Shape Analysis : Template fit on MVA-BDT output 

Sig = fits
fitσ
= 2.9

Sig = fits
σ fit
2 +syst.shifts2

=1.6

Inserting systematic uncertainties...  
uncertainty on level of 50% for tt+jets 
uncertainty on level of 10% for Z+jets 
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² Summary of Same Sign di-lepton final state:    

#	
  Signal #	
  Background Significance Significance	
  including	
  
systemaIc	
  uncertainIes 

Cut	
  and	
  
count 

584 10816 S/√(S+B)	
  =	
  
5.46 

S/√[	
  S	
  +B	
  +	
  ∑	
  (syst.	
  Shi_)²]	
  	
  =	
  
0.128 

MVA	
  cut	
  
and	
  count	
  
 

490 6220 S/√(S+B)	
  =	
  5.9 S/√[	
  S	
  +B	
  +	
  ∑	
  (syst.	
  Shi_)²]	
  	
  =	
  
0.398 

MVA	
  
template	
  
fit 

584 10816 Signfit	
  /	
  σs_fit	
  =	
  
2.9 

Signfit	
  /	
  √[	
  (σs_fit)²	
  +	
  ∑	
  (syst.	
  
Shi_)²	
  ]	
  =	
  1.6 

uncertainty on level of 50% for tt+jets 
uncertainty on level of 10% for Z+jets 

the significance is less affected by systematic uncertainties when 
using a Template fit 
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