SUSY AN.

ATLAS |

EXPERIMENT |

e

JARK MATTER

SEARCHES IN ATLAS AND CMS

1. Lar1, INFN MiLaNO

ON BEHALF OF THE ATLAS AND CMS COLLABORATIONS




EXECUTIVE SUMMARY

We haven’t found Supersymmetry

We haven’t found Dark Matter either

Let me elaborate on that...




The Standard Model describes very well measurements at

colliders...
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Nevertheless, we know something else is out there

Observations

from 21 o hydroge”




is it something that can be produced at colliders ?

Collider production

}

SM DM

A

Scatter
(direct detection)

SM DM

<

Annihilation
(indirect detection)

we don’t know - but we should pursue all avenues to discover the
nature of Dark Matter
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/SummaryPlotsEXO13TeV#DM_summary_plots
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2023-018/
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ATLAS MONO-TOP
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https://arxiv.org/abs/2402.16561

\ New! ATLAS-CONF-2024-004 ||

ATLAS DARK HIGGS IN BB

¢ Model with Dark Higgs,
mediator, DM particle

¢ ErMiss 4+ bb resonance, first

search for mpp<150 GeV and not
from SM h.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-004/
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-004/

New! arXiv:2403.08547

ATILAS LOW MAGSS DI-JETS

% Using an ISR jet or 2 [atias e
hoton to trigger and S 10° £ Vs =13 TeV, 140 fo e -
2 &8 17 [ Vi P>150 GeV — 106

p-value = 0.13

access lower mass i
mediators 10° &

& Resonance in inclusive or

b-tagged resolved jets :

Residuals (o)

four channels (yjj, ybb, jjj,
jibb)

% Fit smoothly falling m;;

See here for the CMS jet resonance
spectrum search with data scouting
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https://arxiv.org/abs/2403.08547
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-21-004/index.html
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DI-JJETS SUMMARY

95% CL observed exclusions

Dijet Scouting (JHEP 2018, 130)
Vs =13 TeV, 27 fb~!

Dijet Scouting (PRL 117, 031802)
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Vs =13TeV, 35.9 b’

Boosted Dijet (PRD 100, 112007)
Vs =13TeV, 77.0 fb

Dijet b-tagged (PRL 120, 201801)
Vs =8TeV,19.7 b

Dijet x, (JHEP 2018, 130)
Vs=13TeV, 35.9 fo-"

Dijet (JHEP 2020, 033)
vs =13 TeV, 137 fb™!

Dijet x, (EPJC 78, 789)
Vs =13TeV, 35.9 fb~!

: 13



https://cds.cern.ch/record/2892672/files/2403.16134.pdf
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https://arxiv.org/abs/2310.12229

CMS DARK HIGGS IN WW

% Target : Dark Sector with
7', Dark Higgs, and Dark
Matter

¢ WW+ ETMiss in lvqq and 21

channels

¢ Prompt lepton background
from MC, normalized in
region inverting the SR cuts

Events / bin

Data/Pred
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https://arxiv.org/abs/2310.12229
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CMS DARK HIGGS IN WW
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https://arxiv.org/abs/2310.12229

New!

CMS NEW RESULT !
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¢ New bb+prmiss search, targeting 2HDM-+a model

% Dedicated talk of Praveen Tiwari in today’s YSF session
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https://www.sciencedirect.com/science/article/pii/S221268641930161X?via%3Dihub
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% Strong limits on gluino
and squark production

% Focus is shifting to
difficult/unusual models,
advanced analysis
techniques, and
combinations
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% 2nd ATLAS paper with full run

2 dataset targeting stop pair
production in 1 lepton channel

% Neural Networks to
reconstruct top hadronic
decays and S/B separation

% Optimization for smaller
Am(EY)

& Combination with oL channel
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https://arxiv.org/abs/2401.13430
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CMS STEALTH SUSY
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https://arxiv.org/abs/2310.03154

New!

Target :

PAS-SUS-23-015 ||

CMS NEW RPV RESULT

Signature :

¢ Large St (sum of scalar

//
‘JJJ" % 3 leptons from W,Z decays
P .- y O
. % 2,3,4,5+ jets with/wo b-tagged jets
) o\ ) (8 channels)
hat
WE

momenta)

Wino xx proc

uction| |LSP

RPV decay
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-015/index.html

New!

PAS-SUS-23-015 ||

Iy oy
CMS NEW RPV RESULT
138 fb'' (13 TeV)
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20 2 3 4 =5
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Measure jet scaling in Z+jets events
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-015/index.html

New!

PAS-SUS-23-015 ||

CMS NEW RPYV RESULT
138 fb' (13 TeV)
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-015/index.html

N CW! PAS-SUS-23-015

CMS NEW RPV RESULT
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-015/index.html

New!

PAS-

SUS-23-015

CMS NEW RPV RESULT
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-015/index.html

New!

PAS-SUS-23-015 ||

CMS NEW RPYV RESULT
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-015/index.html
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ELECTROWEAK PRODUCTION
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Limits from combination of several analyses.
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susy ATILAS DISPLACED TRACK

jet =l 1 ijct with p > 250 GeV

~0
X1
# meiss > 600 (GeV

~0
~+ X1

\ 1 track with 2 < pr < § GeV
r~ = and significance of impact
parameter S(do) > 8

For AM(xE,x0) =0.5 GeV, ¢t = 4 mm

S0



https://arxiv.org/abs/2401.14046
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@ arXiv:2401.14046

susy  ATLAS DISPLACED TRACK
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¢ QCD tracks (Mostly from Z—Vv events) estimated with
data driven method : Sd, shape is the same in oL, and 1L (W
—uv events) control selection ;

% ’Tracks from W—17v events : MC normalized to control
region at higher track pr

37



https://arxiv.org/abs/2401.14046

@ arXiv:2401.14046

susy ATILAS DISPLACED TRACK
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MISPLACED TRACK

ATLAS ]
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CONCLUSIONS

We haven’t found it. Yet

LHC is providing
more data and we keep g
looking in many places

Stay tuned !
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...with a few exceptions that gives us hope, but are not yet
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