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Comparison 

Paper No. JHEP09(2012)029 PRD 84, 092004 (2011) 

Goal  Search anomalous ttbar 
production in high boosted all 
hadronic final state  

Measure ttbar production cross 
section in semi-leptonic channel 

Note  The PRD paper is referred in  the 
JHEP paper for selecting a ttbar 
control sample to measure the 
scale factor. 

 final state (1+2 channel) 3 jets 1 lepton, 1 Missing Et, 4 jets 

diagram 
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Comparison 
Paper No. JHEP09(2012)029 PRD 84, 092004 (2011) 

Event 
selection 

(1+2 channel) 
-1 type-1 top candidate 
-1 type-2 top candidate: 
     -at least 2 jets, W candidate 
pT>200, b candidate pT>30(no b-
tagging applied) 
     -W tagging on W candidate (2 
subjets, W mass cut, mass 
drop<0.4) 
     - require top mass on W+b  

-Muon: pT>20, |η|<2.1 
-Electron: electron veto to reject 
converted photon, Et>30, |η|<2.5, 
remove 1.44<|η|<1.57 
 
-Exact one iso-lepton from primary 
vertex, Irel <0.05 (0.10) for muon 
(electron) 
 

-At least 4 jets, 1 jet pT>25,|η|<2.4, 
not overlap with lepton(∆R<0.3) 
-Missing Et>20 
-At least 1 b-tagging jet 
 

Jet 
algorithm 

CA8 AK5 
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Paper No. JHEP09(2012)029 PRD 84, 092004 (2011) 

Compare the 
selection of  
ttbar control 
sample 

Muon ttbar control sample:  
 
Semi-leptonic ttbar decay, t->W b, 
 W->μν, at least 2 jets. (Nearly the 
same event selection to the PRD 
paper, except larger jet pT 
requirement.) 
 
Isolated muon pT>45, |η|<2.1 
Reject event if additional electron 
(pT>12) or muon (pT>10) in |η|<2.1 
 
Leading jet pT>200, 2nd jet pT>30 
At least 1 b-tagging jet (it can be 
dropped). 

The selection semi-leptonic channel 
itself: 
 
-Muon: pT>20, |η|<2.1 
-Electron: electron veto to reject 
converted photon, Et>30, |η|<2.5, 
remove 1.44<|η|<1.57 
 
-Exact one iso-lepton from primary 
vertex, Irel <0.05 (0.10) for muon 
(electron) 
 
-At least 4 jets, 1 jet pT>25,|η|<2.4, 
not overlap with lepton(∆R<0.3) 
-Missing Et>20 
-At least 1 b-tagging jet 

purpose of 
the control 
sample  

To select the semi-letonic ttbar 
events to measure the scale factor of 
W selection efficiency of type-2 top 
candidate 
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My imagination of the control sample 



Conclusion 
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• Which algorithms is used for the control sample of the JHEP 
paper, CA8 or AK5? 

 



Conclusion 

6 

• Which algorithms is used for the control sample of the JHEP paper, 
CA8 or AK5? 

 

CA8, because the control sample is supposed to provide the type-2 top 
candidate, which is similar to its type-2 top, in other channel, i.e. 
control sample.  

 

Therefore, I guess the JHEP paper use the same selection of  PRD 
paper’s except the jet requirement to obtain the semi-leptonic ttbar 
events, and then perform the scale factor measurement. 

Actually, they (JHEP) adjust the jet pT increasingly so that jets will be 
merged - that also hints it uses CA8 algorithm (has larger size than AK5) 
to cluster particles together. 



•Back up 
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• Back up 
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JHEP text 
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JHEP text 
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PRD text 
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