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Motivation

measurement of o

— provides a stringent test of QCD calculations with heavy quarks

— allows a determination of the top-quark mass in a well-defined renormalization scheme
— see M. Pinamonti’s talk on Thursday

— sensitive to potential new physics

Differential measurements

—important background for processes with Higgs boson

- p. of t quark, mass of tt system — sensitive to the modeling of higher order corrections in QCD

~ rapidity of t quark and tt system — sensitive to the parton distribution functions (PDF)

- p, of tt system - sensitive to the amount of gluon radiation in the event, usefull for the tuning
of Monte Carlo generators

— opening azimutal angle between top quarks — sensitive to additional radiation in the main
scattering process => sensitive to effects beyond LO in the matrix elements

Measurement of lepton variable in di-lepton events - see J. E. Garcia Navarro’s talk
(variables defined by leptons only — no need to reconstruct tt system):

- lepton pseudorapidity, dilepton rapidity — sensitive to PDFs
- azimutal angle between leptons — sensitive to spin correlations
—single lepton p_; dilepton variables (p_, inv. mass, ...) — sensitive to the top quark mass
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Gcross section\

measurements
compared to
the NNLO QCD
calculation
complemented
with NNLL
resummation

\ (t0p++20) j

The most precise measurement:

Inclusive tt cross section [pb]
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NNLO+NNLL (pp)
Czakon, Fiedler, Mitov, PRL 110 (2013) 252004
NNPDF3.0, m, = 172.5 GeV, 0 (M,) = 0.118 + 0.001
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eu channel (Vs = 13 TeV, L = 3.2 fb*): Phys. Lett. B761 (2016) 136
[ o, =818 + 8 (stat.)+ 27 (syst.) = 19 (lumi) + 12 (beam) pb ]
— precision (4.4%) better than theoretical one (5.5%)
- some of the results were improved (with higher statistics)
— some of the new results not included in the plot
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https://www.sciencedirect.com/science/article/pii/S0370269316304397

Inclusive tt cross-section @ 8 Te'V (lepton+jets)
- arXiv:1712.06857 [hep-ex]

- discriminating variable SR1: \

— supersedes results from PRD 91 (2015) 112013

Selection:
- one e or u; =4 small-R jets; E ™

- ATLAS \1s=8 TeV, 20.2 fo' -
[ >4 jets 1 b-tag 1

- =1 b-tagged jet 0.15} —t = o

b ©TTr =-ZtoW data i
Measurement: ; i
— sample divided into 3 signal regions (SR) 0.1 L. )

SR1: > 4 jets, 1 b-tagged jet
SR2: = 4 jets, 2 b-tagged jet

SR3: > 4 jets, > 2 b-tagged jet (excluding SR2) 0.05F 4|_|_|7 :'": .

—each SR has its own discriminating variable

Fraction of events

SR1 and SR3: NN outputs |— : : . . -

SR2 invariant mass of two light jets m(jj) 00 SRR
0]

Results: a

—binned maximum-likelihood fit performed simultaneously in three signal regions

— fiducial cross-section (uncer. 4.5%): — inclusive cross-section (uncer. 5.7%)

[ olY=48.8+0.1(stat.)£ 2.0 (syst.) £ 0.9 (lumi) pb ] [ O,y =248.3 0.7 (stat.) + 13.4 (syst.) + 4.7 (lumi) pb ]

- the largest systematics from signal Monte Carlo modeling and PDFs

- theory prediction (NNLO+NNLL): [oﬁ=253i1135pb, M, =172.5 GeV]
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https://arxiv.org/abs/1712.06857
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.112013

Inclusive tt cross-section @ 8 IeV (T+jets)

Phys. Rev. D 95, 072003 (2017) |

Decay t— 7 v_b —one can investigate coupling of

the 3" generation fermions in single process
— deviation in BR(t— 7v_b) => indication of non-SM

Selection:

— one 7 (hadronically decaying);
- 22 small-R jets; E_™ss

- > 2 b-tagged jets

Measurement:
- sample divided into 2 sub-samples
Ty orong. T — SiNQle charged particle

T, . T —three charged particle (ZQ, = 1)

3-prong”
— for both sub-samples = 0 z° can be present

- BDT used to distinguish 7 -jets from g- or g-jets

Results:
— inclusive cross-section (uncer. 12%)

[ o =239+ 4 (stat.)+ 28 (syst.) = 5 (lumi) pb ]

- the largest systematics from radiation, JES,
and b-tag efficiency
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p, of  having the largest p_in the event

ATLAS B it > T+ jets
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Upper limit for any hon-SM process:

[Observed (expected): 22(22" fb )]



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.95.072003

tt to Z-boson cross-section ratios (@ 7, 8, 13 Te'V)
'JHEP 02 (2017) 117

tot fid

—ratios like o,;/0’, lead to cancellation of luminosity and some experimental uncertainties
—theoretical results: o, @ NNLO + NNLL; and o, @ NNLO QCD + NLO EW accuracies

—the ratio has a significant sensitivity to the gluon-to-quark PDF ratio

— results obtained from previously measured cross-sections except Z— /- @ 13 TeV (new):
- fiducial space for Z production: p_* > 25 GeV, |1 | < 2.5; 66 GeV <m, <116 GeV

Results from 13 TeV measurements:

—theory uncertainties dominated by PDFs uncertainties Data have power to constrain gluon
—data agree best with ATLAS-epWZ12 PDF set distribution function at Bjorken-x ~ 0.1
disfavor ABM12 PDF set
T T T T I T T T T | T T T T | T T T T T 1l T T T T T T I T T T g’ 1""? ATLAS
ATLAS | 2 | 13Tev,32 fb’:
13 TeV, 3.2 b i ‘ - 8TeV,202fb
i relatl\{e - 7TeV, 4610
]l data + total uncertainty uncertainty 1.05
| data;stat.texp. uncertainty \ 3.6 % ) 5
| data + stat. uncertainty 5
A ABM12 — —p—— 1: ggggggggggggggggggggggggggggggggggggg
\4 CT14 } W- |
B NNPDF3.0 — -
® MMHT14 - g i
O  ATLAS-epWZ12 —— 1 | 0.95- Q°=m;
[0 HERAPDF2.0 ——— B B - ATLAS-epWZ12 {
- W ATLAS-epWZ12+t
.('\.INLO QCD. inner uncert IIDDF only) e || N i ATLAS-epWZ12414+Z
07 08 09 1 1.1 '1.2 0.9"”' 1 1 |||||||
otot / ofid 102 107
tft(13TeV) = ~Z(13TeV) X
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https://link.springer.com/article/10.1007/JHEP02(2017)117

Differential tt cross-section measurements @ 13 TeV

Lepton + jets channel i All-hadronic ch |
, | ; E -hadronic channe
(JHEP11(2017)191 = i  pj-lepton channel |

. arXiv:1801.02052

—~ one e or u

Resolved topology: - .
- 24 small-R jets (= 1 b-jet) : ‘\ Eur. Phys. J. C77 (2017) 299 i

Di-Boosted topology:

— one e and u (opposite charge) -2 2 large-R jets (top-tagged)

V el .
Boosted W - 22 small-R jets (= 1 b-jet) i — small-R (b-tagged)jets “inside”
t : NS E E large R-jets
opology: E E
Observables:
- 21 small-R jets (= 1 b-jet) Observables: L o S
- 21 (top-tagged) large-R jet pt.1y'| (include ¢ and T) f Pr > DPr Y Y 1Y |, Prs
’ ! t i f i tt system longitudinal motion

(80% eff. point)

tt tt tt
m i
vl prs i in laboratory frame:

yﬁ; - sensitive to PDFs

Observables: 5 " . .
; i A ¢ - sensitive to ratiation
ptT,had, | yt,had| (both topologies) 5 in the main scattering process
E i ... (many other observables )

1y, pif, m' (resolved only)

 iterative Bayesian unfolding used to correct for detector effect \
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https://link.springer.com/article/10.1007/JHEP11(2017)191
https://link.springer.com/article/10.1140/epjc/s10052-017-4821-x
https://arxiv.org/abs/1801.02052

Top-quark_ transverse momenta (1)

[ L+jets — Resolved topology ] [ L+jets — Boosted topology ]
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—tension between data and most predictions (resolved, higher uncer. in boosted) Dependence on number

— No electroweak (EW) correction used in predictions — effect is not large enough of additional jets studied
to remove discrepancy for p. ~ 1 TeV arXiv:1802.06572

(A. Hasib’s talk)
/
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- Powheg+Herwig7 gives the best p-values

o



https://arxiv.org/abs/1802.06572

Top-quar& transverse momenta (11)

All-hadronic channel [

Leading p. top quark Di-lepton channel ]
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All-hadronic channel Dilepton channel
- Data in agreement with predictions Powhex-Box + Herwig++
—no comparison w.r.t. Herwig++ deviates from the data
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Prediction Prediction

Prediction
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Invariant mass of tt system

[ L+jets — Resolved topology ]

[

Di-lepton channel
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L+jets and di-lepton channel
— data reasonably agree with predictions except Hervig++ samples
All hadronic channel (good agreement achieved)
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L+jets and di-lepton channel
— high value of rapidity of tt system not adequately described by Herwig++
All hadronic channel (data a bit broader than predictions)
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Prediction Prediction

Prediction
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4 L+jets channel
— most of the predictions disagree with data at high values pT(ti“)
All-hadronic channel
\ Powheg +Pythia8 (Herwig7) softer; MG5 aMC@NLO harder spectrum/
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olt, 1,
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Prediction
Data

Differential tt cross-section @ 13 Te'V (all

[ azimuthal opening angle ]

Boosted topology

)

hadronic)

arxiv:1801.02052
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Alternative PDF (Th. Stat. Unc.)
- POWHEG+Pythia8s

Naamp=1-5Mypy » MMHT2014, A14

A POWHEG+Pythias
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at particle level
0/=292+7 (stat.)+ 76 (syst.) fb
— To be compared

with Powheg+Pythia8 (NNLO+NNLL): 384 + 36

\_
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%
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https://arxiv.org/abs/1801.02052
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Conclusions

Inclusive cross-section measurements
— precision at the level of theory or better

— significant constraining power to gluon PDFs at high Bjorken-x ( x ~ 0.1)

Several differential measurements
— exploring large phase space
- sensitive to QCD modeling and MC generator tuning

— data comparable with theory predictions within uncertainties
— some tension between measurement and NLO predictions for some

quantities (e.g. top p.)

For more information see: Top Quark Physics - public results

THANK YOU!
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
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Atlas detector

=~ Inner Detectors (ID)

25m

Tile calorimeters

,' =t
- . . LAr hadronic end-cap and
‘ forward calorimeters
Pixel detector

LAr eleciromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet | Transition radiation tracker

Semiconductor tracker

— silicon pixel & strip tracker
+ transition radiation
tracker
—coverage |n| < 2.5

—~0o/p,=0.05% p+ 1.5%

— impact parameter
resolution = 10 um

—inside 2T magnetic field

é Calorimetry A
- high-granularity LAr EM

calorimeter — |n| < 2.5
— iron-scintillator tile

calorimeter — |n| < 4.9
\_ Ul .
Muon Spectrometers (MS)
—tracking chambers + detectors for triggering
—Inside toroidal magnetic field; coverage: | <2.7; o /p.=2—-7%
P. Barto$ DIS 2018, Kobe 16



Inclusive tt cross-section @ 8 Te'V (l+jets)

~ Results from PRD 91 (2015) 112013 [oﬁ= 258+ 1 (stat.) *3; (syst.)= 8 (lumi) + 4 (beam) pb]

~ Results from arXiv:1712.06857 [hep-ex] | o' =248.3 0.7 (stat.) % 13.4(syst.) £ 4.7 (lumi) pb

Source Siuc [G7] % [%] Source Aaf_]r;:c [%] Aacfr;d [%]
Statistical uncertainty 0.3 0.3 Signal Monte Carlo modelling and parton distribution functions o ’
NLO matchi 1.1 0.9
Physics object modelling ma‘c ‘mg
Scale variations 2.2 1.0
Jet energy scale 1.1 1.1
) Parton shower 1.3 0.9
Jet energy resolution 0.1 0.1
3 . PDF 3.0 0.1
Jet reconstruction efficiency <0.1 <0.1
Eg:niss scale 0.1 0.1 Background normalisation for non-fitted backgrounds
E&\“iss resolution <0.1 <0.1 Single top 0.3 0.3
Muon momentum scale <0.1 <0.1 Z+ jets 0.2 0.2
Muon momentum resolution <0.1 <0.1 Diboson 0.1 0.1
Electron energy scale . 0.1 0.1 Background modelling
Electror% energy rt?solutlon <0.1 <0.1 ZtoW modelling 1.1 1.1
Lepton identification 1.4 1.4 Multijet 0.6 0.6
Lepton reconstruction 0.3 0.3 - -
Lepton trigger 1.3 1.3 Luminosity 1.9 1.9
b-tagging efficiency 0.3 0.3 Total (syst.) 5.7 4.5
c-tagging efficiency 0.5 0.5
Mistag rate 03 0.3 Total (syst.+stat.) 5.7 4.5
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.91.112013
https://arxiv.org/abs/1712.06857

T+ jets channel (Vs =8 TeV, L = 20.2 fb?)
Phys. Rev. D 95, 072003 (2017)

Inclusive tt cross-section @ 8 IeV (T+jets)

P. Bartos

Uncertainty T1-prong T3-prong Thad

Systematic -11 /+11  -16 /+14 -12 /4 12
Jet energy scale -4.0 /+42 -84 /457 -50/4+45
b-tag efficiency -4.7 /450 -48/4+50 -47/4+50
c-mistag efficiency -16/+16 -15/+15 -16/+16
Light-jet mistag efficiency -03/+03 -05/+05 -04/+04
Emiss -03/+05 -17/405 -06/4+04
Thad identification -35/+34 -6.0/+56 -41/4+39
Thad €nergy scale -21 /420 -12/+14 -19/+19
Jet vertex fraction -01/+03 -03/+03 -02/4+0.3
Jet energy resolution -14/+14 -02/402 -1.1/+1.1
Generator -15/+15 -25/+25 -21/+21
Parton Shower -20/+20 -26/4+26 -21/+21
ISR/FSR 62 /+62 -85 /+85 -6.7/+6.7
Misidentified-7y,,4 background -1.3 /4+14 -20 /+22 -1.6 /4 1.6
W + jets background -29/+29 -36/+36 -30/4+30
Statistics -22 /422 -56/+56 -1.7/+17
Luminosity -23 /423 -23/4+23 -23/423

DIS 2018, Kobe
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.95.072003
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--data
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Ry
A
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g 11 —
x . ATLAS /
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© L gTeV, 20210
- 7 TeV,4.6f0"
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B ATLAS-epWZ12
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ATLAS-epWZ12+t1+Z
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| JHEP 02 (2017) 117

o7 [pb]

800

7501~ :

- ATLAS .
| 13TeV,32 fb’!

- A ABM12 —
. v CT14 i
700+ : l'\\lllrl\\llll:-ll')l"‘:l::o 8] data = total uncertainty sl
L O ATLAS-epWZ12 e data = stat. £+ exp. uncertainty

HERAPDF2.0 e data =* stat. uncertainty |

1 | 1 | 1 | | 1 | | | | | | | | | |

600 700 800 900
ot [pb]

tot ; _fid
a © / o '

Value £ stat + syst £ lumi

1/ Z(13) 1.053 £ 0.010 (0.9%) £ 0.036 (3.4%) % 0.002 (0.2%)
t/Z(8) 0.480 £ 0.003 (0.7%) & 0.012 (2.6%) £ 0.001 (0.27%)
H/Z(T) 0.406 £ 0.007 (1.7%) % 0.011 (2.6%)% 0.001 (0.2%)

Relative uncertainty ~ 2.5 - 3.5 %

P. Bartos 10* 10 x DIS 2018, Kobe
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https://link.springer.com/article/10.1007/JHEP02(2017)117

Differential tt cross-section @ 13 Te'V (l+jets)

 JHEP 11 (2017) 191

Level Detector Particle

Topology Resolved ‘ Boosted

|dol/o(do) < 5 and |zp sin 6] < 0.5 mm

Lent Track and calorimeter isolation Inl < 2.5
cprons Il < 1.37 or 1.52 < |yl < 2.47 (e), Il < 2.5 (1) pr > 25 GeV
Er (e), pr (1) > 25 GeV
Il <2.5
2.5
Small-R jets pr > 25 GeV " <> 25 GeV
JVT cut (if pr < 60 GeV and || < 2.4) pr
Num. of small-R jets > 4 jets > 1 jet Same as detector level
E_'Fiss, m{_v E?iss > 20 GeV, ErT“iSS + m?f > 60 GeV Same as detector level
Kinematic top-quark
Lentonic t reconstruction At least one small-R jet
eptonic top for detector with AR(C, small-R jet) < 2.0
and particle level
'|I‘l|1ri l;agmg- pr trimmed large-R jet has: Boosted:
Kinematic top-quark i . Inl < 2.0

300 GeV < pr < 1500 GeV, m > 50 GeV,
Top-tagging at 80% efficiency

AR(large-R jet, small-R jet associated with
lepton) > 1.5,

A¢(€, large-R jet) > 1.0

reconstruction 300 < pt < 1500 GeV
Top-tagging:
m > 100 GeV,

T3, < 0.75

Hadronic top for detector

and particle level

At least one of:

1) the leading-pt small-R jet with

b-tagging At least 2 b-tagged jets | AR({, small-R jet) < 2.0 is b-tagged

2) at least one small-R jet with

AR(large-R jet, small-R jet) < 1.0 is b-tagged

Ghost-matched
b-hadron

F. DAILOS LD ZU10, nNUUE 20


https://link.springer.com/article/10.1007/JHEP11(2017)191

Top-quark_ transverse momenta (1)

t,had t,had tt 1 i
- T |yt had| m Py y*]

[ L+JetS — Resolved tOpOIOgy ] x?/NDF p-val | x?/NDF p-val | x2/NDF p-val | x?/NDF p-val | x?/NDF p-val
PowHEG+PYTHIAG 19.0/15 0.22 7.8/18 0.98 9.8/11 0.55 14.9/6 0.02 20.0/18 0.33
POWHEG+PYTHIAG (radHi) 20.9/15  0.14 85/18  0.97 8.7/11 065 | 56.1/6 <0.01 | 17.3/18  0.51
POWHEG+PYTHIAG (radLo) 20.8/15  0.14 7.4/18 099 | 12.7/11 0.32 | 221/6 <0.01 | 255/18  0.11
MADGRAPHS_aMCOGQNLO+HERWIGH+ 23.5/15 0.07 10.7/18 0.91 32.4/11 <0.01 16.4/6 0.01 28.1/18 0.06
PowHEG+HERWIGHH 30.3/15 0.01 7.9/18 0.98 34.8/11 <0.01 28.0/6 <0.01 30.4/18 0.03
MADGRAPH5_aMCQGQNLO+PYTHIA8 19.1/15 0.21 8.4/18 0.97 7.6/11 0.75 19.0/6 <0.01 16.1/18 0.59
PowHEG+PYTHIAS 18.4/15 0.24 10.5/18 0.92 7.7/11 0.74 11.7/6 0.07 12.3/18 0.83
PownEc+HERWIGT 13.8/15 0.54 10.9/18 0.90 7.0/11 0.80 11.6/6 0.07 12.8/18 0.80

: El;had |ytohad|

L+jets — Boosted topology || \2/NDF  pval | x2/NDE  pval
PowHEG+PYTHIAG 14.7/8 0.06 11.0/10 0.36
PowHEG+PYTHIAG (radHi) 19.5/8 0.01 12.3/10 0.27
PowHEG+PYTHIAG (radLo) 15.0/8 0.06 10.0/10 0.44
MADGRAPHS5_aMCQNLO+HERWIGHt 17.9/8 0.02 12.8/10 0.24
PowHEG+HERWIGH+ 14.1/8 0.08 8.0/10 0.63
MADGRrAPHS_aMCQNLO+PYTHIAS 12.8/8 0.12 20.4/10 0.03
PowHEGHPYTHIA8 16.7/8 0.03 18.4/10 0.05
PowHEG+HERWIGT 11.9/8 0.15 11.7/10 0.30

g 2 B T T T l T T T I T T T I T T T I T T T I T T T I T T T I T _]

8% 1.8 ATLAS | . gtestolved =

(9] - Vs=13TeV,3.21 at. unc. =

= 16F Stat.+Syst. unc. —

o — =

1.4 v Boosted —

— Stat. unc. =

1.2 pee Stat.+Syst. unc. =

- ®%eeq o -

1 —

08F =

0.6 ;_ - v _:

0.4 — —

O 2 : 1 L L ] 1 1 1 ] L 1 1 ] 1 L 1 ] 1 1 1 ] L 1 1 ] 1 1 L ] L :
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T

tt

do,./dp™ [pb-GeV']

Prediction

Prediction

Top-quar& transverse momenta (11)

Dependence on number of additional jets studied
arXiv:1802.06572 (A. Hasib’s talk)

[ 4 jets, exclusive ] [ 6 jets inclusive )
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https://arxiv.org/abs/1802.06572

Differential tt cross-section @ 13 Te'V ([+jets)

| Resolved topology |

mass of tt system

— all predictions agree with data
except Herwig++

P. Bartos
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DIS 2018, Kobe

- JHEP 11 (2017) 191
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https://link.springer.com/article/10.1007/JHEP11(2017)191

Differential tt cross-section @ 13 TeV | dilepton)

[_Resolvedtopology | Eur. Phys. J. C77 (2017) 299

[ top-quark tranverse momenta ]

pT(t) 0— 70 GeV 70 — 150 GeV 150 — 250 GeV 250 — 400 GeV 400 — 1000 GeV
Source Systematic uncertainty (%)
Radiation scale +2.1 —0.3 +0.0 —1.1 +0.4 —0.3 +0.0 —1.2 +2.1 —0.0
MC generator +0.2 F0.2 F0.4 +2.7 F5.4
PDF extrapolation F0.5 F0.4 0.4 2.4 0.8
PDF4ALHC 100 +0.6 +0.3 +0.5 +1.7 +4.0

[ Parton shower F2.8 F2.1 +1.6 +8.9 +41 |
Background +0.1 —0.2 +0.0 —0.1 +0.3 —0.0 +0.3 —0.1 +0.1 —1.2
Pile-up +0.4 —0.8 +0.0 +0.3 —0.2 +0.8 —0.7 +5.1 —0.0
Lepton +0.4 —0.3 +0.1 —0.3 +0.3 —0.1 +0.7 +2.3 —1.9
b-tagging +0.2 0.2 +0.2 +0.9 +2.3 —2.4

[ Jet +0.9 —0.8 +0.4 —1.0 +0.8 —0.6 +3.0 —2.4 +6.9 —7.3 |
ETE +0.2 —0.1 +0.0 —0.1 +0.2 —0.1 +0.3 —0.5 +1.0 —0.4
Luminosity +0.0 +0.0 +0.0 +0.0 +0.0
MC stat. unc. +0.0 0.2 +0.0 +0.4 +2.6
Total syst. unc. +3.8 —3.2 +2.2 —2.7 +2.1 —2.0 +10 —10 +42 —42
Data statistics +1.8 +1.3 +1.8 +3.4 +10
Total uncertainty +4.2 —3.6 +2.6 —2.9 +2.8 —2.7 +11 —11 +44 —43

P. Bartos

DIS 2018, Kobe
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https://link.springer.com/article/10.1140/epjc/s10052-017-4821-x

Differential cross-section of leptons in tt di-lepton events @ 8 TeV
" Eur. Phys. J. C 77 (2017) 804

— opposite charge leptons - one e and one u (p, > 25 GeV, |5 | < 2.5)

-~ 2 2 small-R anti-k_ jets: (p. > 25 GeV, || <2.5), 2 1 b-tagged jet (70% efficient point)
— results corrected to detector effects => at particle level

- 8 distributions considered: py, In; [y™[, ps", m™, A¢*, pj+p}, E+E"

[ lepton tranverse momenta ]

© B T ] © 7T T [T TS Y, T [ VAP, TS T PV ST EFSh T YA TIPS .Y ST =
§ 1 2-_ATLAS i T 1 oF ATLAS i
< TFis=8Tev,2021b" = (§ T S e AV PN D =
O C ] O C m
DS i | o S = > 1= -
= S i = - —O— .
i e i e N { ------- = | TPRRS Shilen S SN i ------- .
0'9:_+ FPowheg+RYo = 0.9 - Powheg+PY6, HERAPDF 1.5 —
E Powheg+PY6 radlLo = - Powheg+PY6 no spin corl. ] 1
0.8[— -~ Powheg+PY6 radHi = 0.8 i — More dependences In
8 Faras E N np e e e J. E. Garcia’s talk
o 1.2, i 1 - 12 —— ]
(\) Ealsi=tslen el s F \s=8TeV, 202" . \ /
S 11 =.==.=:’: ° =4 2 14 - -
C . [ - ]
L ] D -
L e L e L T fffffff 3 Bpegote =" T ------- s
0.9 -e- Powheg+PYs, = = 0.9F - Ajpgen+Hw =
Powheg+PY6 p_NNLO . MC@NLO+HW
0.8 & Powheg+PY8 e 0.8F & aMc@NLO+HW:++ =
= aea e e Sen B NS [ e e e e L e S S [ I S
o ! 50 100 150 200 250 300

50 100 150 200 250 300

Lepton P, [GeV] Selelel Py l&ad

— data are softer than the predictions from Powheg (CT10 PDFs), interfaced to Pythia (6 or 8)
— Powheg predictions do not depend strongly on parton shower, hadronisation, or radiation modeling
—agreement with data - improved for HERAPDF 1.5 or reweighting to the NNLO prediction

P. Barto$ DIS 2018, Kobe 25


https://link.springer.com/article/10.1140/epjc/s10052-017-5349-9

Differential cross-section of leptons in tt di-lepton events @ 8 TeV
* Eur. Phys. J. C 77 (2017) 804 |

— opposite charge leptons - one e and one u (p, > 25 GeV, |5 | < 2.5)

-~ 2 2 small-R anti-k_ jets: (p. > 25 GeV, || <2.5), 2 1 b-tagged jet (70% efficient point)
— results corrected to detector effects => at particle level

— 8 distributions considered: pIT, |Tll|; 1y, pit, m™, A¢™", pi+ph, ES+E"

[ constrain on gluon radiation ]

ref

o i 2_ o ATLAS

% : —SEE{:} I+l

N - | N\
‘\g " CT14nlo profiled Ability to constrain the gluon PDF

§ - fit performed to DIS data from HERA [+lI

— additional constrain from ||, |y®|, E‘+E"
measurements

1.2

— inclusion of tt data reduces the uncetainty
by 10-25 % over the relevant x range

— profiling of CT14 (NNPDF 3.0) - shifts

P “‘w - gluon distribution to the lower values

P. Barto$ DIS 2018, Kobe 26
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