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Why do we measure tH ?
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Are we in a stable universe?

Top quarks: Large Yukawa coupling to Higgs (y:)

ttH/tH production cross-section measurement is
the only direct way to measure vy:
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Why do we measure (W ?

arxiv:1406.3262
AtLOttWisa qq_’ initiated process with a W= emitted from the initial state.

qq’ initial state results in an asymmetry

e Ashigh as 12% in leptons from top quark legs

Emission of W results in highly polarized ¢t system.

Sensitive to physics beyond standard model

* Eg: Axigluons

Background to measurements with multiple leptonic signature.
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Multilepton measurement for ttH

e ttWis an irreducible background in t#H multileptons analysis.

Signal

t1+(HF) jets
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Analysis strategy

e Events categorized based on number of light leptons and hadronic taus (7 — had)
» Common jet selection Njgt 2> 2 and Npjet > 1

Higgs decay modes in sub channels

100
90
80
70
60
50
40
30
20

Number of light 7 10

Signal Fraction [%]

Number of Thad

S SR Ze””bhegep loteg ey . M g

e Leptons ordered in p;in 225507 channel
e In 3/07 channel: 1 opposite sign and 2 same sign lepton
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Backgrounds

* Irreducible background from prompt-leptons and hadronic taus

e Mainly ttW, ttZ, VV: Estimated using Montecarlo.

* Non-prompt lepton backgrounds:

Semileptonic Photon
b-decay conversions
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Data-driven and semi data-driven techniques to estimate fakes.
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1t W Modeling

There are two known cross section corrections which were not available in any

<

QCD corrections: [1405.0301]
e Qg initiated ¢f Wj diagrams have only LO accuracy [ W
/

MC generators.
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e (Correction factor 1.11
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« Electroweak corrections: [1711.02116] mW*
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e t-channel higgs diagrams are missing in the
calculations K

e (Correction factor 1.09

e Total of 1.2 k-factor applied for ttW
Updated ¢f W cross-section [ 601 =76 fo —> 727 £92 b ]
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tt W Modeling

Normalization factors

o 3 ttW normalization factors (across jet multiplicities and channels)

20LJ
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22007 50 228507 channel 4 jets and beyond

ttW

in 225507 channel 2-3 jets regions
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Sy in 3207 channel

2058 + 1t 3+ 1t
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e These factors are determined by the fit
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. * |ntotal 17 control regions + 8 signal
Fit Model regions.

Counting

Optimizations in
each Channel
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events / bin

vata/ rreq.

Fit Results:
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Pre-fit mis-modeling in 1 W dominated signal regions

Mis-modeling depends on

Total charge

Number of b-tag jets.
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Fit ReSU |tSZ Pre-fit impact on u:
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e ttW normalization factors are high

11 R . Narayan



Conclusion

e A measurement for ttH production in six multi lepton final states using
80 fb~'data has been presented

. Observed production cross-section is 2947182 tb consistent with the

~162
standard model prediction of 5071@8 fb.

« Fit to data prefers ¢t W background scaled between 1.3 and 1.7 wrt to
standard model.

e Improved description of ¢t W process is needed to reach greater
precision in ttH multileptons analysis
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Analysis: Event and object selection

e Events are required to pass di-lepton trigger or single lepton trigger.

e Jets are reconstructed using anti-kT algorithm (R=0.4)
e pr>25GeV, || <25

e B-tagged jets are identified using a BDT algorithm( uses calorimeter and tracking
information)

 Light leptons (e, ) : At least 15 GeV p,, || < 2.5, (“Crack removal” for electrons)

e 17,4 reconstructed using calo and tracking information.

e |dentification enriched using a BDT algorithm
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_ ATLAS Preliminary

Fit: Modeling of Non-prompt leptons soo— e om | man el
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Cross-checks

Cut & Count
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Fit Model
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tt W Model
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1tW Model: Kinematic details
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Background composition
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Background composition
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Previous results
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ATLAS ttH combinations

ATLAS Preliminar —
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