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ÅATLAS performed very well both in 

Run 1 and in Run 2 

ï20.3 fb-1 at ί=8 TeV 

ï3.2 fb-1 at ί=13 TeV  

ÅTop quarks are produced in large 

numbers 

ï5.3M recorded at ί=8 TeV  

ï2.3M recorded at ί=13 TeV  

ÅSuch numbers allow for an incredibly 

rich research programme 

ïDifferential measurements 

ïWe can focus on leptonic decays to reduce 

uncertainties 

 
 



7/8 TeV results: differential measurements 
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Resolved l+jet analysis at 8 TeV (Accepted by EPJC, arXiv:1511.04716) 

Boosted l+jet analysis at 8 TeV (Phys. Rev. D93 (2016) 032009, arXiv:1510.03818) 

Resolved di-leton analysis at 7 and 8 TeV (arXiv:1511.04716) 

http://arxiv.org/abs/1511.04716
http://arxiv.org/abs/1511.04716
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.032009
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.032009
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.032009
http://arxiv.org/abs/1510.03818
http://arxiv.org/abs/1511.04716


Royal 

Holloway 

Department 

of Physics 

Motivations for differential measurements 

ÅProbe several variables and compare with predictions 
ïNew physics can be strongly constrained using top  

ïNon resonant, model independent search 

ï Improve PDFs prediction in extreme regions 

 

ÅUnfolded results at parton level 
ïComparison with NNLO predictions 

 

ÅUnfolded distributions at particle level 
ïClosest to detector and not dependent on generator 

ïProvides top modelling for next generation of MC generators 

ï It is a legacy measurements independent of generators available today 
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Resolved l+jet analysis: topology and selection 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

t 

t 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

b 

W 

t 

t 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

ɡ 

lepton 

b 

W 

t 

t 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

ɡ 

lepton 

b 

W 

t 

t 

Single lepton with pT > 25 GeV 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

ɡ 

lepton 

b 

b 

W 

W light quark 

light quark 

t 

t 

Single lepton with pT > 25 GeV 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

ɡ 

lepton 

b 

b 

W 

W light quark 

light quark 

t 

t 

Single lepton with pT > 25 GeV 

At least 4 jets with pT > 25 GeV 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

ɡ 

lepton 

b 

b 

W 

W light quark 

light quark 

t 

t 

Single lepton with pT > 25 GeV 

At least 4 jets with pT > 25 GeV 

Select two highest pT b-jets (70% WP) 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 



Royal 

Holloway 

Department 

of Physics 

Resolved l+jet analysis: topology and selection 

ɡ 

lepton 

b 

b 

W 

W light quark 

light quark 

t 

t 

Single lepton with pT > 25 GeV 

At least 4 jets with pT > 25 GeV 

Select two highest pT b-jets (70% WP) 

16/06/2016 Michele Faucci Giannelli, Royal Holloway University of London 5 

Leptonic Top:  

Å lepton  

Å ET
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Hadronic Top:  

Å two light jets  

Å other b-jet 
Top selection is identical at reco and particle level 
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Results at particle level 
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11 variables measured 
Å Hadronic top pT, ώ 

Å ὸὸӶ system mass, pT, ώ 

Å Production angle (… Ӷ
) 

Å Longitudinal boost (ώ
Ӷ

) 

Å Out of plane momentum (ὴ Ӷ
) 

Å Azimuthal angle (ɝ‰ Ӷ
) 

Å Scalar sum of pT of all objects (( Ӷ
)  

Å Ratio of pT of W and top (2 )  
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