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Motivation - Lepton Flavour Universality Violation (LFV)
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Overview

> New results in leptonic final states:

~ Heavy Neutral Gauge bosons in T + Efmiss
[EXOT-2018-37]

~ Various interpretations of high-mass di-lepton final states (eu, ethad, 4Thad pairs)
[EXOT-2023-16]

© Heavy Majorana neutrinos in same-sign WW decays
[EXOT-2023-16]

> All using full run-2 ATLAS data:
2015-2018, 13 TeV - 139 fb~7 with an uncertainty of 1.7%
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Heavy Neutral Gauge Bosons in T+MET

[EXOT-2018-37]
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Heavy Neutral Gauge Bosons in T+MET

W’ v Light-lepton channel
WW< » Generally better sensitivity to universal couplings (SSM)

Cliehe  © lower backgrounds, better lepton reconstruction

[EXOT-2018-37]

Previous ATLAS W = v (€ = e, u) limit: 6.0 TeV (95% CL)
(139 fb~1 of the 2015-2018 13 TeV data sample) [Phys. Rev. D 100 (2019) 052013]
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Heavy Neutral Gauge Bosons in T+MET

[EXOT-2018-37]

T (heavy-lepton) channel
> Can be more sensitive for NUGIM (LFV) models

: U
|44 . . :
Signatures in LHC detectors are high-momentum 7haq decay,
r plus large MET
Previous ATLAS W' — v limit: 3.7 TeV (95% CL) CMS W' = zv limit: 4.8 TeV (95% CL)
(361 fb~1 of the 2015-2016 13 TeV data sample) (2015-2018 13 TeV data sample)

[Phys. Rev. Lett. 120 (2018) 161802] [IHEP 09 (2023) 051]
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Heavy Neutral Gauge Bosons in T+MET

[EXOT-2018-37]
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Heavy Neutral Gauge Bosons in T+MET
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Heavy Neutral Gauge Bosons in T+MET

EXOT-2018-37
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LFV In High-Mass Dilepton Final States
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LFV In High-Mass Dilepton Final States

» Backgrounds:

[EXQT-2018-37]

~ Irreducible: tt and WW are dominant e (Camels | Remiemens
- MC simulation SR

Adeer > 2.77, n0 b-jet, meer > 600 GeV
tt CR Ageer > 2.7, at least one b-jet, mepr > 600 GeV

eu, et and ut
eu, er and ut

. . .o Reversed Aggp
- Re d U CI b l.e W+J etS a n d m U ttlJ et Low Ageer tt CR eu Ageer < 2.7, at least one b-jet, mgpr > 600 GeV
WW CR eu Adeer < 2.7, n0 b-jet, mee: > 600 GeV

- data-driven fakes estimate
eu: matrix method F/*largest systematic uncertainty contribution Adpy < 2.7

eThad, UThad: €xtrapolation from dedicated CRs to SR:

CRs
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LFV In High-Mass Dilepton Final States
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Heavy Majorana Neutrinos in same-sign WW s

» Heavy Majorana neutrinos - couple to SM through mixing with SM neutrinos

[EXQT-2023-16]

© Type-1Seesaw mechanism: m, ~ O(v*/my) where v = 246 GeV (Higgs v.e.v.)
© Help explain leptonic mass hierarchy, or part of Grand Unified Theories

Signal
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Heavy Majorana Neutrinos

EXOT-2023-16

Triggers
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* data-takRing conditions from 2015, 16, 17-18, respectively
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ATLAS Online Luminosity
2011 pp is=7TeV
— 2012 pp =8 TeV
e 2015 PP =13 TeV
—— 2016 pp =13 TeV
— 2017 pp =13 TeV
— 2018 pp =13 TeV
e 2022 PP =13.6 TeV
. 2023 PP =13.6 TeV
2024 pp =13.6 TeV

Summary and Outlook

~J
o

» Across multiple searches for new physics
following LFV hints, no substantial deviations
from SM found yet

o)
-
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Delivered Luminosity [fo |
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> Run 3 1s well underway, with almost 100 fb-

llllllllllllll|llll|Illllllllllllllllll

recorded so far and greater reach for searches:
10 5
~ Higher centre-of-mass energy N A 3
, yor po* ol oct
~ \mpr()ved hardware trlgger [ATLAS Luminosity Public Results] ~ Month in Year

~ Many lepton performance improvements
(e.g. electron ID CNN [ATL-PHYS-PUB-2023-001],
new/improved software triggers for Run 3)

Toward HL-LHC: © large luminosity benefit for searches
o tracking improvements from new Inner Tracker (ITk)
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Heavy Majorana Neutrinos
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