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The Iatest results on top quark pair cross-section measurement
Katsuya Yamauchi (Nagoya Univ.) on behalf of the ATLAS collaboration
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Tevatron combined* 1.96 TeV (L=8.8 fb")

ATLAS dilepton 7 TeV (L=4.6 i) ATLAS+CMS Preliminary Sep 2014 5
CMS dilepton 7 TeV (L=2.3 fb'") _

ATLAS l+jets* 7 TeV (L=0.7 fi5") TOPLHCWG =
CMS l+jets 7 TeV (L=2.3 fi5") %

ATLAS dilepton 8 TeV (L=20.3 fi") = -
CMS dilepton 8 TeV (L=5.3 ft')

LHC combined eu* 8 TeV (L=5.3-20.3 fb'1)
ATLAS l+jets* 8 TeV (L=5.8 fi5")

CMS l+jets* 8 TeV (L=2.8 fis')

* Preliminary 250

Top quark 1s the heaviest elementary particle (173 GeV) in
the Standard Model (SM). Since 1ts mass 1s close to the
electro-weak symmetry breaking scale, the top-quark
production cross-section 1s sensitive to various new
physics models. Additionally, since the top-antitop pairs
are produced via the strong interaction, the measurement

of the pair-production cross-section 1s useful to test

perturbative QCD (pQCD) .
Top quark pair decay modes
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Top quark decays 1nto a b- Alljets 44% === NNLO+NNLL (pp) 150r_ + N
. ——— NNLO+NNLL (pp) 7 8
quark and a W-boson with B Czakon, Fiedler, Mitov, PRL 110 (2013) 252004

. . m,, = 172.5 GeV, PDF® a uncertainties according to PDF4LHC
a branching fraction of e 1 5
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about 100%. Therefore, the o = 182.9 + 3.1(stat) + 4.2(syst.) = 3.6(lumi)[pb] (e, 7TeV) (s [TeV]

ﬁn.al.state of tl}e top quark 0 = 2424+ 1.7(stat) 4 5.5(syst.) & 7.5(lumi)[pb] (e, 8TeV)
pair 1s categorized by the °

decays of two W-bosons.
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urjets 15% The experimental uncertainty 1s small enough to provide the input to the
pQCD calculations.

e+jets 15%

Differential cross-section measurement using lepton + jets events at 7 TeV Phys. Rev. D 90, 072004
\

B ﬂ. Data

ALPGEN+HERWIG
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,/Analysis method
ALPGEN+HERWIG
The top-quark pair 1s reconstructed with a MC@NLO+HERWIG

POWHEG+HERWIG
POWHEG+PYTHIA

W
MC@NLO+HERWIG

POWHEG+HERWIG
oligV POWHEG+PYTHIA

kinematic likelihood fit. Top quark decay 1n a

leading-order representation 1s assumed in the

likelihood fit. Reconstructed variables are .| ATLAS

f L dt = 4.6 fls”

\S =

ATLAS
f L dt = 4.6 fls”

\s =7 TeV

unfolded to correct for the detector response. €
+jets and ptjets channels are individually
unfolded and combined. The normalized cross-
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section 1s obtained by dividing by the measured
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- ATLAS Data
CT10NLO

det 4.6 fb MSTW2008NLO
NNPDF 2.3
\'s =7 TeV HERAPDF 1.5

- ATLAS Data
CT10NLO

det 4.6 fb MSTW2008NLO
NNPDF 2.3
\'s =7 TeV HERAPDF 1.5
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The results are compared to the predictions of
Monte Carlo MC generators and next-

to-leading-order (NLO) QCD calculations.
MC predictions agree with the data within the

Theory / Data
Theory / Data

uncertainties 1n a wide kinematic region.

However, the measured cross-sections are smaller
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than the predictions in high p;' and m,, regions.
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The distributions show some preference for
HERAPDF1.5 when used in conjunction with a el Lo b b 0.8t b b b b bon oo bog

: 50 100 150 200 250 350 800 250 450 550 700 960 2700
fixed-order NLO QCD calculation. P! [GeV] m. [GeV]
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Differential cross-section measurement for boosted top guark using lepton + jets events at 8 TeV ATLAS-CONF-2014-057
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Analysis method
The difterential cross-
low p; top decay

section for p; of the top

quark 1s measured for the %\,
hadronically decaying top 4
quark with p > 300 GeV.

The jets from high-ptop

quarks are collimated and
therefore treated as a single
: : : High p; top decay
jet with large radius.

ST 400 500 600 700 800 900 1000 1100 1200 300 400 500 600 700 800 900 1000 1100 1200
The p distribution of the

ST W Particle top-jet candidate p_ [GeV too quark p [GeV
large-radius jet is unfolded n% Pl P, [GeV] p quark p_ [GeV]

to correct for the detector 2 The measured cross-section 1s generally smaller than the prediction of NLO and LO +

response. Both of the parton parton shower MC generators after normalization to NNLO+NNLL QCD calculations

level and particle level of the inclusive cross-section. The discrepancy 1s between the measurements and the

cross-sections are measured. predictions ranges from 30% to 70% 1n the highest-p bin, depending on MC generators
< employed in the predictions.
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ALPGEN + HERWIG
MC@NLO + HERWIG
POWHEG + HERWIG

ALPGEN + HERWIG
MC@NLO + HERWIG
POWHEG + HERWIG
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POWHEG + PYTHIA

t)/dp. [fo/GeV]
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do(tt)/dp" [fo/GeV]
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