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Disclaimer

- laim to give an overview of top physics studies that could _ “
be relevant for BSM searches WARNING
- | will focus on key measurements and/or outstanding A
discrepancies
Rather th |ation of | EXPERIMENTAL
ather than a compilation of new/recent results PHYSICIST

- |l won't cover very important topics e.g. measurements of S M "
the top quark mass

| won't be able to cover many on the ongoing efforts on
the phenomenology/theory side
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The top quark
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10%r W Theory prediction
HE 13.6 TeV (L<51b™")
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ttbar production — the bulk

Inclusive tt cross-section O, [pb]
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ATLAS
® eu + b-tagged jets
4 11 + b-tagged jets
v [ +jets
® combined

Vs=13.6 TeV, 29 fb™
Vs =13 TeV, 140 fb™
Vs =8 TeV, 20.2 fb
Vs=7TeV, 4.6 fb
Vs =5.02 TeV, 0.26 fb''_

~— NNLO+NNLL (pp)
Czakon, Fiedler, Mitov, PRL 110 (2013) 252004
m=172.5 GeV, PDF+ag uncertainties from PDF4LHC21
1 I 1 1

---------------------

.......

PDF4LHC21 NNPDF3.1_notop §....f QCD scales only

ATLAS and CMS measuring ttbar
at all available energy scales

Remarkable agreement with
NNLO+NNLL predictions across
the board

ATLAS already hitting the 1%
accuracy in the measurement

- 3-4times more precise than
predictions

arXiv:2£09.15066
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tt production in the tail — bb4l
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Studies at the tt threshold

Persistent discrepancy in ttbar

production at my ~ 2m,

Sizeable experimental resolution
0O(20%)

Tricky phase space from the

modeling point of view

Soft-gluon emission, etc

Or, could be a new physics!
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Studies at the tt threshold

3
2HDM models predict additional (pseudo)scalars &
Quasi-bound state n, at m, ~ 2m, are predicted by non- S
relativistic QCD (JETP Lett. 46 (1987), 525-529, Z.Phys.C 48 (1990) 613-622, EPJC
60 (2009) 375-386, JHEP06(2020)158, EPJC 85 (2025) 157, arXiv:2407.20330, ...)

« Dominant pseudoscalar component
Spin correlations can help!
CMS simulation 13 TeV
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Observation of a pseudoscalar excess at ttbar threshold
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Rare processes
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ttW production

« Challenging modeling of this process: sizeable NNLO QCD
corrections[Ref], large EWK corrections [Ref], off-shell effects [Ref], ...
« 20% (2 sigma) excess observed, consistently between ATLAS and CMS

« No significant trends in differential cross section measurements
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More in Gauthier’s talk!!
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Limits on new physics scale
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Summary

The top quark is celebrating its 30th anniversary
alive and kicking!

500

CIMSI - LHCd‘elivered:‘483.27’f|b'1

High precision program is being put together by T CMSrecorecadeza
ATLAS+CMS

- Enabled by superb predictions by the theory
community
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- Profiting from best calibrations of the detectors and
algorithms after > 10 years of running

Total integrated luminosity (f

- Very granular/ tails precision studies are possible )
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Study of rare processes is ongoing, with more Date
promising results coming as we take more data
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