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Leptoquark Overview

1 Scalar leptoquark pair production, all contours at 95% CL March 2023

ATLAS Preliminary
{s=13 TeV, 139 fb

observed
expected

brbr

[arXiv:2303.01294]
— brtv

[PRD 104 (2021) 112005]
—_— tviv

[EPJC 80 (2020) 737]

600 800 1000 1200 1400 1600 1800 2000 2200 2400
m(LQ}) [GeV]




Leptoquark Signal Sample Generation
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https://ui.adsabs.harvard.edu/abs/1999PhLB..448..320./abstract

Leptoquark Invariant Mass CpdThag CH2NNE]

jet (b-tagged)

Collinear Mass Approximation:

> We want to reconstruct the
invariant mass of the LQ

» LQ is heavy s.t the decay
system

products are considerably
boosted - tau and neutrino are
_ collinear.

e - » Assume all MET is from
neutrinos only

» Neutrinos are missing
transverse energy in the
detector

Jet (h-tagged)
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https://cds.cern.ch/record/2868855/files/ATL-PHYS-SLIDE-2023-365.pdf

What is Tau Identification?
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» T- lepton decays hadronically (66%) 3 I N DR R R R R e
» Reconstructed as jets inside the ATLAS Quark/gluon -initiated jets
detector
» Two main categories: 1/3 - prong - » Major background are QCD » Currently an RNN
number of charged mesons in decay Dijets based architecture
> Tau Identification refers to this 'Si use_fc_i for the
classification challenge classification 5




Graph Neural Network for Tau Identification
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https://arxiv.org/abs/1706.03762

Ongoing Studies Work with Tau Identification

» Adding new variables into training: Particle Flow

> PFQO’s constructed from combined calorimeter
and tracking information
> Shot PFOs are photons from n° — yy

> Neutral PFOs are 2, 4

» These objects help reconstruct the substructure of
T-jet
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Future Work and Outlook

Leptoquarks:

» Studies on background (ttbar, single top, etc)

Thank you for listening!

» Sensitivity studies

ions?
> Fake modelling Any questions”

» Thesis on Run 2+3/ Aiming for a paper

Tau ldentification:

» Complete write-up of QT and become ATLAS
author

» Studies on additional input features
comparing GNN models

» Studies on inclusive vs exclusive prongness
Impact
» Additional signal processes 8




Backup: Current Experimental Limits from ATLAS
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ATLAS Leptoguark searches - 95% CL exclusion
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