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Nik[hef Outline

4 The LHC is a top-quark factory - electroweak couplings of top-quark become directly accessible

Probes of top-quark electroweak interactions (tZ, tW, ty, tH vertices)
Important backgrounds to Higgs measurements and BSM searches

Sensitive to Effective Field Theory parameters and important input for theory

4 The full Runll LHC dataset at 13 TeV with an integrated Lumi of 140/fb allows for exploration of
complementary regimes:

- Rare final states — first observations & cross section measurements
- High-energy phase space where new physics effects grow with energy
. Differential and angular observables

4 This talk covers:
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Niklhef Observation of tfyy
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Niklhef tZq inclusive cross-sections

4 Electroweak t-channel single top + Z, purely EW at LO, allows direct
access to the tZ & WWZ couplings

. Trilepton channel: 3L, OSSF pair, 2-4 jets, 1-2 b-tags, forward

spectator jet BDT with 19 inputs

- Neural-network discriminant (19 inputs)

® SBBANRARRE RARANRRRRE RARRY RRRAN RARRE RERRN RRRRE RARRS
. o - ATLAS ¢ Dat tz -
. SR + 6 CRs for ttZ, diboson and non-prompt leptons Z 600F 5 13Tev, 140 16" [Jyyst EV\ZC .
o . - SR = -
- Looser selection than the 2020 observation helps to reduce stat. "~ Postit g+ lz -
. >00¢ [tiw Hiwz -
uncel‘tamty - B tiH B Other i
400 F
. . B g 5 Improvement! - | INPL-e-HF lNPL-e-Other:
4 Inclusive cross section measured | 0, (1Zq) = 952755 fb Unc p14% > 10% ENPLy-HF [EINPL-Other -
. 300 SE 7/ Uncertainty —
200 —
Agreement with the §FS NLO QCD prediction o0 E
Still statistically limited! Leading syst. uncertainty tZq modelling (4%)
g OF
First separate 7/f measurement - the ratio is sensitive to proton PDFs %’ 11251:§+*+++++$
N ; R
tZq is an important background to tHg and a clean benchmark for the top Rt S

O 01 02 03 04 05 06 0.7 08 09 1
)

electroweak sector

NN




Niklhef tZq differential and spin asymmetry
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\ j_E@ ef tZqg SMEFT interpretation
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Niklhef Search for t1tWj.,

4 First direct probe of the tW scattering vertex

4 Sub-leading EW correction to t7W has large positive contr.,

4 Contain specific topology — tW-scattering vertex — |
4 Same-sign dilepton channel, >4 jets, 1 b-tag, high my —
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Nikl|lhef ttWjw EFT Interpretation

4 Quadratic energy dependance on Oy, and 01({2
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Combining ¢t Wj.y, with t1Z reduces the degeneracy between O, and Ogé

Sensitivity grows with every additional pr bin — Run3 will help to improve




Niklhef Search for cLFV e|.|qt couplings
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Niklhef cLFV results
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Statistically limited: systematics impact is 2% (leading are top+X modelling)

Observed limits are about 10 better than expected because of a downward fluctuation in the most sensitive bin

Expected sensitivity matches the CMS ep trilepton analysis - most stringent observed limits on euqt interaction to date




Nik]hef Summary

Recent ATLAS results on Top+X processes with the full Run 2 dataset:

) Observation of t1yy

- Per-mille process observed at So

» Updated results on 1Zqg

- 10 % precision achieved, first differential analysis of tZq in ATLAS
» First probe of tW scattering

- Additional data from Runlll will help to improve sensitivity further

p Important constraints on the top-quark electroweak sector and on flavour-violating top couplings
- EFT sensitivity driven by the high energy observables, complementarity between processes closes flat directions -

» Good agreement with the SM in all measurements
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