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Introduction W (LO)

q W= t
 The associated W can only be radiated off an initial-state
quark via gg at LO, gg at NLO and gg at NNLO _ )
q t
- Sizeable difference between 1tW™ and tfW~ production ttW (NLO)
rate
q W= t
 Foundation for charge asymmetry and differential
measurements g
/ t
* Large corrections from the EW production diagrams at NLO )
q

* (Cross section measured at the LHC are higher than
theoretical prediction — more investigation

 Dominant irreducible background to several LHC searches &
(eg. ttH and ttt1)




Events / 0.083

Data / Pred.

Analysis strategy

Same sign dilepton

* Exactly 2 leptons (electron or muon) with same charge

e > 2 jets

e > 1 medium (~82% eff.) bjet or > 2 loose (~91% eff.) bjets

» Categorisation: Charge and flavour of leptons

 Neural network with 4 classes: t1tW, ttH/Z, tty and nonprompt
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Trilepton

e Exactly 3 leptons (electron or muon)

e > 2 jets

and bjets
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Main backgrounds: Nonprompt lepton, charge misID (2SSL only), ttH, ttZ/y * and diboson.



Analysis strategy
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Good agreement between observed and predicted events in important NN input variables



Result

» Binned profile likelihood fit to NN (in 2SSL) and m(37¢) (in 3¢) distributions (simultaneously)
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Theoretical:
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Result

» Binned profile likelihood fit to NN (in 2SSL) and m(37¢) (in 3¢) distributions (simultaneously)
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Observe agreement with theory within 2 standard deviations
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2SSL kinematics observables
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2SSL validation regions (inverted p--
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3l control regions
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Uncertainties

Source Uncertainty [%]

Experimental uncertainties

Integrated luminosity 1.9

b tagging efficiency 1.6

Trigger efficiency 1.2

Pileup reweighting 1.0

L1 inefficiency 0.7 Source Uncertainty [%]

Jet energy scale 0.6 Modeling uncertainties

Jet energy resolution 0.4 ttW scale 1.8

Lepton selection efficiency 0.4 ttW color reconnection 1.0
Background uncertainties I§R & FSR scale for ttW 0.8

ttH normalization 2.6 tty scale 0.4

Charge misidentification 1.6 YVV scale 0.3

Nonprompt leptons 1.3 ttH scale 0.2

VVV normalization 1.2 Conversions 0.2

ttVV normalization 1.2 Simulation statistical uncertainty 1.8

Cionversions normalization 0.7 Total systematic uncertainty 5.8

tty normalization 0.6

7.7 normalization 0.6

Other normalizations 0.5

ttZ normalization 0.3

WZ normalization 0.2

tZq normalization 0.2

tHq normalization 0.2 15



