ATLAS

EXPERIMENT

Measurement of inclusive four-
lepton production at ATLAS

Xiaotian Liu?
on behalf of ATLAS Collaboration

1 University of Science and Technology of China

ICHEP2020 Post Session
2020.July.29



Introduction

> Motivation

* four-lepton final state is “clean” and has rich physics
* allow precision test on the SM
* sensitive to BSM

> Introduction

e ATLAS Run-2 data corresponding to
139fb! of Vs = 13 TeV pp collisions
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e 10 variables are measured with
differential cross-sections or double
differential cross-sections (in slice of
a second variable)
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* potential of re-interpretation with all information in HEPData
e constraints BSM B-L model based on the measurement are evaluated
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Main aspects of the analysis

» Fiducial phase-space
* based on 4l final state, and try to be inclusive and model-independent

Lepton selection
Muon selection Bare, pr > 5 GeV, || < 2.7
Electron selection Dressed, pr > 7 GeV, || < 2.47
Event selection - - ‘ ‘ 4 ‘ e .‘:g‘anmmfmo. m, =
Four-lepton signature At least 4 leptons, with 2 Same-Flavour, Opposite-Sign pairs 3 ?_t';gST P&e';";g’fb’},’ - Data Background
Lepton kinematics pr > 20/10 GeV for leading two leptons P R = en vw i)
5 10°F gg—>4  Elag-al
Lepton separation AR;; > 0.05 for any leptons & BH- 4
J[y-Veto m;j > 5 GeVfor all SFOS pairs 10k
Truth isolation ptcone30/pt < 0.16
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» Background and uncertainties
* background from the non-prompt leptons _ ...
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 statistical uncertainty dominant for most @ ::
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» Detector correction mlcel

* unfolding technique introduced to correct detector effects and get
“particle-level data”
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Data 'y correction . correction Unfolded data
correction unfolding
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Results

i CONF not
> Cross-section note

* Fiducial cross-section inclusively and in slices of m4l
* the measurements extended the fiducial phase space and increased
granularity compared to previous result
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» Z — 4l Branching ratio » Test on B-L model
e B, =(4414+030)%x10°° * exclusion on my_ ~sina parameter-space

* most precise result and e using the double differential distributions
compatible with previous study yields significantly stronger limits than

the m4l distribution alone
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2020-042/

