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ATLAS Results

Introduction S

CMS Results \
LN

Search for new physics in the mono-jet (AK4 jets) and mono-V (AKS8 jets) final state wit
Run-2 data

New results with about 4 times more data, improvements in signal selection, background
estimation and systematic uncertainties

Results are interpretated in several new physics theoretical models

CMS Results: Analyses 101 fb™! (2017-2018) of data combined with 36 fb! (2016) data,
categorically divided into mono-jet and mono-V events

« ATLAS Results: Analyses 139 fb' (2016-2018) of data in mono-jet category.
« Mono-V results with 36 fb' (2016) data only
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ATLAS Results
CMS Results

Signal model interpretations
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Analysis Strategy

Signal Region: Jets + MET

Background: Z/W+jet, top, dibosons,
multijet

« Atleast one high pT central jet
» Veto events with leptons (e, u,7) and photons y

« MET (Hadronic Recoil) > 250 (200) GeV: CMS
(ATLAS)

« Events are broadly categorized in mono-jet and
mono-V based on leading jet pT

o Mono-V: Jet pT (AK8) > 250 GeV
o Mono-jet: Jet pT (AK4) > 100 (150) GeV

Monojet search @ CMS & ATLAS -- Varun Sharma

ATLAS Results
CMS Results

Both ATLAS and CMS employ semi-data driven
technique, supported by statistically independent

control regions (1e/u, 2e/u, t, y), to constrain the
normalization of SM backgrounds
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Analysis Strategy

Simultaneous maximum likelihood fit
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W /Z+jets processes, their MC predictions were

reweighted to account for higher-order QCD
and electroweak corrections

These prescriptions allows constrain the Z+jets
in the SR

ATLAS Results

CMS Results

Signal Region
CMS PAS EXO-20-004
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Monojet search @ CMS & ATLAS -- Varun Sharma

June 9, 2021 6


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-06/
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-20-004/index.html
https://cds.cern.ch/record/2771676/files/EXO-20-004-pas.pdf

ATLAS Results
CMS Results

Analysis Strategy

Signal Region

Simultaneous maximum likelihood fit Mono-Jet CMS PAS EX0-20-004 MONO-V
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Systematic uncertainties

The inputs to the ML fit are subject to various
experimental and theoretical uncertainties

Systematic uncertaintfies are incorporated in
the likelihood function as nuisance parameters

All the possible correlations between
experimental systematic uncertainties in signal
and background predictions are taken into
account

Results from Simultaneous fit are used to set observed
and expected 95% CL exclusion limits on the
parameters of the different models under consideration

ATLAS Results

CMS Results
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CMS Experiment at the LHC, CERN
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Simplified Dark Matter (Spin-1)

Simplified models with the exchange of a vector or an axial-vector in the s-channel
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ATLAS: arXiv:2102.10874
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95% exclusion limits on p

Simplified Dark Matter (Spin-0) (s s

Simplified models with the exchange of a scalar or pseudo scalar in the s-channel
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Other Interpretations (CMS)
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Other Interpretations (ATLAS)
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ATLAS provides also model-independent limits on visible cross-sections
Monojet search @ CMS & ATLAS -- Varun Sharma
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For the lowest number of extra dimensions considered, d = 2, Mp values of up to 10.8 (11.2) TeV are
excluded as compared to expected value of 12.1 (11.6) TeV.
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https://cds.cern.ch/record/2771676/files/EXO-20-004-pas.pdf
https://arxiv.org/abs/2102.10874

CMS PAS EXO-20-004 ATLAS Resulis

CO n Cl U S I O n ATLAS: arXiv:2102.10874 CMS Results

Data agrees to SM predictions mono-jet/V final state with full Run-2 (2016-2018)
data for ATLAS and CMS

Reslults are interpretated in several theoretical models - significant improvement in
exclusions

Ample supplementary material is made public by both CMS & ATLAS

ATLAS provides set of auxiliary material for re-interpretability (e.g. signal cutflows,
bin by bin tables with bkg components, detailed systematicimpactstable etc.)

CMS will also make public:
o HEPData entry with simplified likelihood, signal cutflows, generator cards etc.
o Mono-jet category in MadAnalysis for re-interpretation
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-06/
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-20-004/index.html
https://cds.cern.ch/record/2771676/files/EXO-20-004-pas.pdf
https://arxiv.org/abs/2102.10874

CMS Experiment at the LHC, CERN

/ MET,
pt = 1691.82 GeV
Data recorded: 2018-Jul-14 21:03:24 EDT eta=0 Run: 337215 -
phi = 1.726 Event: 2546139368 E, =

| Run/ Event / LS: 319639 / 1418428259 / 986 2017-10-05 10:36:30 CEST  jet p, =

|

Jet,

pt = 1665.5 GeV
eta = 0.081

phi = -1.377

Monojet search @ CMS & ATLAS -- Varun Sharma


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-06/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2016-23/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2016-28/
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-20-004/index.html

Additional Material
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ATLAS: SUSY Scenarios
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CMS Preliminary
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