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The Top quark

Bosons (Forces)

e

/

Large mass a (Y cé€rBl BB 8)IDW
(ATLAS, CDF, CMS, DQOCollaborations,
arXiv:1403.442y
It decaysbefore hadronization
O unique possibility to study a bare quark
Masses of Top, W and Higgs are bounded:
O Iimportant consistency test on SM
Large Yukawacoupling
O Special role in electroweaksymmetry
breaking and in BSM physicsscenarios
Privileged window to search for newphysics
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oo inclusive crossection summar
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All measurementsare
in good agreeement
with the Standard
Model

The experimental
uncertainties (~4%)
are better than
theoretical ones

The most precise
measurementis the
one made in dilepton
‘Q ‘channel

400

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/TOP/
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ooinclusive crossection

m Hthannel , the most sensitive one:

EPJC 74 (2014) 3109
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Extract both total and fiducial 6d'production cross section, b-jet reconstruction and
tagging efficiency in 1btag and 2 btag samples with significant reduction of major (btag)

systematics
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oo differential crosssectionmeasurements

The high statistics at the LHC allows to perform precision differential ,, -
measurements ,which could unveil unexpectedfeatures(BSM).

Different strategies are used, depending on thenvolved energy.

Resolved topology Boosted topology

Top-quark decayproducts arewell For high-pt top quarks the decayproducts

separatedand can berecostructed tend to become more and more collimated
individually . Standardreconstruction becomesless
Top-antitop kinematic evaluated from efficient searchingthree distant objects.
the reconstructed decayproducts. Hadronically decaying top quark is

reconstructed in a single large radiuget.

QFTHEP 2015 Lorenzo Massa Top Physics Results with ATLAS +:



sssection
r e S O IV e d-t O p O I O gy arXiv:1?2.0&)3(9_?:\,/fc§eg%drI;i/ (.;HEE\P

Top-antitop differential crosssection (—) where® & M hgd s and ||

Cut-basedanalysisin the |+jets channel
Top quark reconstruction basedon particle level objects

The unfolded data distribution for 1) j is softer than the NLO prediction . Quité large
dlscrepancy observed fom Iarger than 200 GeV
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High-r) top crosssection measuredfor the first time
|+jetschannelwith nn (0 ) o MGeV

Boostedhadronic top defined asa single large'Y jet V
Fiducial (boostedtop jet) and total (parton tops) phasespacemeasurements
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Particle top-jet candidate P, [GeV] top quark P, [GeV]
General tendency of the MC predictions to overestimate the data, especially at high
n , confirming what seen in resolved topology.
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