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The Top quark 
·Large mass: ά ΫαέȢέή З ΪȢάα З ΪȢαΫὋὩὠ 

(ATLAS, CDF, CMS, D0 Collaborations, 
arXiv:1403.4427) 

·It decays before hadronization  

       O  unique possibility to study a bare quark 

·Masses of Top, W and Higgs are bounded: 

       O  important consistency test on SM 

·Large Yukawa coupling 

       O Special role in electroweak symmetry  

           breaking and in BSM physics scenarios 

·Privileged window to search for new physics 
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Top pair final states 

Top pair production and decays 
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·ὸὸӶ pairs produced mainly by 
ὫὫ ÆÕÓÉÏÎÓψχϷ ͽχὝὩὠ and 
by ήή ÁÎÎÉÈÉÌÁÔÉÏÎÓ ρσϷȢ 

·Almost every top quark decays  
ὸO ὡὦ 

ὡᴼὰ’ ~33% 

ὡᴼήήᴂ ~66% 

·Hadronic channel, single 
lepton channel and di-lepton 
channel 
 
 

 
 

 



ὸὸӶ inclusive cross section: summary  
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All  measurements are 
in good agreeement 
with the Standard 
Model 
 
The experimental 
uncertainties (~4%) 
are better than 
theoretical ones 
 
The most precise 
measurement is the 
one made in dilepton  
Ὡ‘ channel 

„ὸὸӶ @ ί χ TeV „ὸὸӶ @ ί ψ TeV 

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/TOP/ 
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ὸὸӶ inclusive cross section 

Extract both total  and fiducial  ὸὸӶ production cross section, b-jet reconstruction and 
tagging efficiency in 1 btag and 2 btag samples, with significant reduction of major (btag) 
systematics 
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ί χ TeV, ᷿ ὒὨὸτȢφ ÆÂ  
ί ψ TeV, ᷿ ὒὨὸςπȢσ ÆÂ  

EPJC 74 (2014) 3109 

Measured  total  cross section   
7 TeV: Ɑ◄◄Ӷ Ȣ Ȣ ἸἪ ȢϷ  
8 TeV: Ɑ◄◄Ӷ άήάȢήȢ ἸἪ ȢϷ  

NNLO+NNLL calculations  

χ 4Å6ȡ „ ρχχȢσ ω Ȣ
Ȣ pb 

8 TeV: „ ςυςȢω ρρȢχ Ȣ
Ȣ ÐÂ 

▄Ⱨ channel , the most  sensitive one: 



ὸὸӶ differential cross section measurements 

Resolved  topology  Boosted  topology  

· Top-quark decay products are well 
separated and can be recostructed 
individually . 

· Top-antitop kinematic evaluated from 
the reconstructed decay products. 

· For high-pt top quarks the decay products 
tend to become more and more collimated. 

· Standard reconstruction becomes less 
efficient searching three distant objects. 

· Hadronically decaying top quark is 
reconstructed in a single large radius jet. 
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The high statistics at the LHC allows to perform precision differential  „ Ӷ 
measurements , which could unveil unexpected features (BSM). 

Different strategies are used, depending on the involved energy. 



ὸὸӶ differential cross section:  
resolved topology 
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arXiv:1502.05923,  Accepted  by JHEP 

ί χ TeV, ᷿ ὒὨὸτȢπφ ÆÂ  

· Top-antitop  differential  cross section  where ὢ ά ӶȟὴȟӶȟȿώӶȿ, ὴȟ  and ώ  

· Cut-based analysis in the l+jets channel 

· Top quark reconstruction based on particle level objects 

· The unfolded data distribution for ὴȟ is softer than the NLO prediction . Quite large 
discrepancy observed for ὴȟ larger than 200 GeV 



· High-ὴ top cross section measured for the first time  

· l+jets channel with ὴ ὸ σππ GeV 

· Boosted hadronic top defined as a single large-Ὑ jet 

· Fiducial (boosted top jet) and total  (parton tops) phase space measurements 

 

 

 

 

 

 

 

 

· General tendency of the MC predictions to overestimate the data, especially at high 
ὴ, confirming what seen in resolved topology.  

 

 

ὸὸӶ differential cross section:  
boosted topology 
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ί ψ TeV, ᷿ ὒὨὸςπȢσ ÆÂ  

ATLAS-CONF-άΪΫήȤΪία 


