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(2) tttt process

« Heaviest final state and one of the rarest processes predicted by the SM at - | — Same-sign
the LHC. The multilepton final state is especially sensitive to new physics. * Sensitive to new physics due to ¢ heavy mass. " dhepton "
e I ' 1 N5 _
+ Observed by ATLAS in 2023 using the full Run 2 dataset of 139 fb™! at /s = -xtremely small cross section, 0(10%) lower than oy;. »
13 TeV, with a measured a;;5 = 22.5 fb consistent with SM prediction within » Decay product: tttt - 4W + 4b
1..80.[?], Similar E’Z?Sults were also observed with CMS at 5.60 observeo . W - Lv; (leptonic decay) or W — qg (hadronic) -
significance fevel, e 0/1/2/3+ L/¥; pairs + 8/6/4/2- jets + 4 b-jets s
« The analysis will be continued using Run 3 data at /s =13.6 TeV and . Same-sign/multilepton (SSML) signal region smallest .

increased luminosity. The Run 3 analysis will also use improved b-taggers
DLTAvO1 and GNZ2, currently being calibrated using multi-jet events.
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_— ttt Total 430+50  51+7  480+19  77+38 « 18% increase in the tttt cross section (LO in QCD)
® Others Data 437 23 487 93 from increased COM energy.

(5) b-tagger calibration

« Other improvements:

e b-taggers (DL1dvO1T & GN2)

« Exploring different discriminator structures and
algorithms

« Continuous efforts to improve BG & signal modelling
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« b-tagging: very important for tttt event selection
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2000 [~

« Orthogonal sample to tt-based LLH calibration
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Refining ttW +jets BG data-driven estimation

ttt NLO studies and separation from signal
E tftt generator choice

e c-and light-flavor jet tagging

— orthogonal set of scale factors & different sources ®  primary vertex toooE Ty
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« Discriminant: muon py relative to the jet's axis
- ﬁjet + ﬁu

« 1.3
pr® = || X 73 = S [ ATLAS Prelimi
Hpjet i p,u” % 12— Vs=13TeV e
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L HC with ATLAS, with a measured cross section of
22.5 fb, consistent within 1.8c with SM predictions.

 Precision measurements will be carried out with new
Run 3 data.

« Run 3 calibration for new b-taggers underway to assist
with the efforts.
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