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https://agenda.infn.it/event/41113/timetable/?view=standard
https://agenda.infn.it/event/41113/timetable/?view=standard

A Comprehensive review of BSM

searches at LHC

Many Physics Reporis about BSM Run 2 physics @LHC submifted: state-of-the-art of a broad set of
physics results and technigues in many areas of LHC BSM physics. Iwo examples:
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Dark Matter @ Colliders: wide range of phase

space explored w/ complementary signatures
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Hevy Neutral Lepions: different analyses

techniques optimized in dedicated mass ranges
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https://arxiv.org/pdf/2405.17605
https://arxiv.org/pdf/2403.09292
https://cms-results.web.cern.ch/cms-results/public-results/publications/PR/PR.html
https://atlas.cern/Updates/News/summary-moriond-2024
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New BSM searches in Summer 2024

HDBS-2021-07 H — aa — bbrT ATLAS
HDBS-2020-11 H* s cs ATLAS
HDBS-2023-19 | Combination of charged Higgs ATLAS Extended Higgs
EXOT-2022-13 A—tt ATLAS Sector
HIG-24-002 H— Z7Z — 4l CMS
HIG-22-004 A = Zh(rT) CMS
SUS-24-001 ¢ — bb CMS
EXOT-2018-55 Prompt Lepton-Jets ATLAS
EXOT-2022-04 Long Lived Particles in the hadronic calorim. ATLAS Dark Sector - displaced
SUS-23-004 mono—t CMS
SUS-23-012 mono—n(7T) CMS
SUS-23-018 H — Za — llxx CMS
SUS-24-004 pMSSM CMS
SUS-23-003 Compressed Supersymmetry CMS S
ATLAS-CONF-2024-011 Run3 displaced leptons ATLAS upersymmetry - displaced
SUS-23-002 Supersymmetry w/ charged leptons and missing energy CMS
ATLAS-CONF-2024-008 | Vector Like Leptons (VLL) 4321 model (tau hadronic) ATLAS
EXOT-2021-02 Combination of VLQ ATLAS Heavy Fermions
EX0-23-015 VLL — 7a(yy) CMS - displaced
B2G-22-005 t* — tg CMS
EX0-23-010 | !l + b — jets,non — resonant CMS EFT
EXOT-2022-33 | Low mass dijet + ISR gamma ATLAS
EXOT-2020-26 Dark Higgs via Z’ ATLAS New Mediators
EXO-24-007 Low mass dijet+ISR CMS
EXO-22-006 Z' — pp + b — jets, resonant CMS
EXO0-22-013 t-channel scalar and vector CMS Leptoquarks
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Extended HIggs Sector:
Two Higgs doublet mode|
(2HDM)
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https://arxiv.org/abs/2203.07244
https://cms.cern/book/export/html/1188

Two Higgs doublet model (2HDM): H= A, H, h r#nas

Search for +t - HTb With HT — ¢s

Least stringent at ~80 GeV about 2.3%, as signal mass closest 1o
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Dedicated flavour-tagging scheme: 60 80 100 120 140 160

simultaneous tagging of /- and c-jets. m,. [GeV]

Limits worsen as the acceptance decreases (7/37


https://arxiv.org/abs/2407.10096
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2019-24/

Two Higgs doublet model (2HDM): H- A, H, O

Search for bosons of an extended Higgs sector in b quark
final sftates

CMS Preliminary 121.4-126.9 fb~! (13 TeV)
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-24-001/index.html

Iwo Higgs doublet model (2HDM): H-
Search forA — Zh(h — 77)

Dedicated mass estimator corrects for missing momentum
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-004/index.html

Two Higgs doublet model (2HDM): H- A, H, h
Search forA — Zh(h — 77)
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-004/index.html

Iwo Higgs doublet model (2HDM): H A, H, h A

Search for ttA/H — tttt

Data-driven technique applied to Exactly one lepton (electron or muon) or two leptons with
improve modelling of the tt+jets bkg in opposite electric charge (1L/2L0O3)
regime with high (b-)jet multiplicities o 2
S - ATLAS —e— Observed
~ 1.8 — {s=13TeV, 139 b’ -=== Observed+lc,,,,
- 1L/2LOS — = Expected
H/A production in association with a tt pair, 1.6 [= All limits at 95% CL Expected+1c

experiment

much less susceptible to interference effects
with the SM 4top production
{

Scalar + pseudo-scalar

Y

The search in the TL/2LOS final states combined with that in the multilepton final states 10/32


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-13/

Two Higgs doublet model (2HDM+a): H,

2HDM+a: extension of the Standard Model that includes two Higgs
doublets and an additional pseudoscalar particle (a)

Search for dark matter produced
with a Higgs boson decaying to TT
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-012/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-018/index.html

Two Higgs doublet model (2HDM+a): H,

2HDM+a: extension of the Standard Model that includes two Higgs
doublets and an additional pseudoscalar particle (a)

Search for dark matter produced Search for dark matter with b-
with a Higgs boson decaying to 7T i quarks and lepton pairs
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-012/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-018/index.html
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https://arxiv.org/abs/hep-ph/0002232

low-pr Visible objects
3GeV < Am( — )< 200G6V< , o
very little missing energy
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-003/index.html
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Events categorized based on
lepton or (b)jets multiplicity and
kinematic variables sensitive to

mass splittings
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-003/index.html

Heavy Fermions
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Vector Like Leptons |

"4321 model” explored

Signature: large # jets, b-jets, and

Neural network
exploits the
complex kinematic
of the final state to
discriminate the
signal
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https://arxiv.org/abs/2208.09700
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-008/
https://arxiv.org/abs/1808.00942
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-22-005/index.html
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Sedarch for neutral particles decaying ¥
oromptly 1o collimated pairs of leptons
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https://arxiv.org/abs/2407.09168

Exotic decays of the SM Higgs boson PATAS
Search for decays of the Higgs boson info a pair of pseudoscalar
particles decaying into bbrr
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19/32


https://arxiv.org/abs/2407.01335
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-042/
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Search for low-mass resonances INnto SATLAS
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-33/

Search for low-mass resonances Into
hadrons + ISR
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tt resonance, (JHEP 2019, 031)
359" 13 TeV

I‘zll le < ""1 Do/o

Boosted dijet+y (PRL 123, 231803)
359fb", 13 TeV

Boosted dijet (EXO-24-007)

138 b, 13 TeV

Dijet+ISR jet (PLB 805, 135448)
18.3fb", 13 TeV

Dijet b-tagged (PRL 120, 201801)
19.7 fb™", 8 TeV

Dijet scouting (PRL 117, 031802)
19.7 b, 8 TeV

Dijet scouting (JHEP 2018, 130)
359" 13 TeV
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-007/index.html
https://twiki.cern.ch/twiki/bin/view/CMSPublic/SummaryPlotsEXO13TeV#2024_ICHEP
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e | ong-lived particles
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Searches for energetic dilepions w/ b-jels

Less conventional dilepton searches beyond inclusiveness in number of jefs

. Resonant 7' in dimuon decay + b-jets

Complementary result at high mass
(up to 2 TeV) already published

o CMS Preliminary 138 fb~!, Run 2 (13 TeV)
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"‘g —— (Obs I
‘? B Expected +1 0
= Expected +2 0 |
= ]
T 1”1”
0
e
100
10—1 YT W T | ST S ST S U S TR T SO N NN SO SN ) NN TR WO W T
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-22-016/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-22-006/index.html

Searches for energetic dilepions w/ b-jels

Less conventional dilepton searches beyond inclusiveness in number of jefs

. Resonant Z' in dimuon decay + b-jets i Non-resonant dilepton + b-jets
Complementary result at h|gh mass Lepton flavor universaliiy tested by compdring
(Up to 2 Te\/) already publighed dimuon and dielectron mass vs # b—je’rs.

] , 5 CMS Preiiminary 138 fb ! (13 TeV)
. CMS Preliminary 138 fb~', Run 2 (13 TeV) < | ;
= 10 m ™ —m™s™€é@™m™r—r—r—m—"r—r———"7""T"—"—""""7" = i BB + BE category
=, —— Obs. i e N SM expectation
N Bl Expected 10 - : - 2: —4— Observed flavor ratio |
'E Expected +2 0 | - —4— DY MC flavor ratio
N SRyvi | i : Iband 2bjets -
e ' Pl 1.5 categories =
o - .
10°- p -
= #‘L —
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-22-016/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-22-006/index.html

Searches for Long_Lived Particles: Decays in
Tracker, Calorimeters and Muon Detectors

Tracker muon pair

Muons reconstructed in the muon

detectors as well as the tracker

/ OnN aetectors
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Search for long-lived
particles decaying to
a pair of muons

Standalone muon pair
Muons reconstructed only in the muon detectors
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https://home.cern/news/news/physics/cms-collaboration-cern-presents-its-latest-search-new-exotic-particles

Enhanced discovery reach
beyond prior searches through
several
novel additions.

25/32


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-011

“¥ Tracker, Calorimeters and Muon Detectors
Search for displaced lepfons in 13 TeV and 13.6 TeV

Large Radius Tracking: designed to
Increase efficiency for decay

first time at Run 3

products of LLPs.
p
LRT run in the HLT for the > ,4 G
/ "i"’ G
U pans RSl DL EARS A NP R p
- ATLAS Preliminary CHidam =

&
£
=  V5=136TeV, 56.3 fb'; EM-BDT $ SRdata ] ¢
~ 4 —— &é& (100-300 GeV, 1 ns)
*g 10 F - - 88 (100300 GeV, 10ns) =
4 ?ﬁj 5 (100-300 GeV, 30ns)
< oel” T B Enhanced discovery reach
T "oy, =S = beyond prior searches through
Z 10°L "t i severdl
: 1 <«—— novel additions.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-011

& Searches for Long_Lived Parficles: Decays in ¥amas
Y Tracker, Calorimeters and Muon Detectors
Search for displaced leptfons in 13 TeV and 13.6 TeV

Large Radius Tracking: designed to

ncrease efficiency for decay 95% CL exclusion contours for long-

4 lived selectrons (smuons and staus,

products of LLPs.
p ) : see backup)
LRT run in the HLT for the > . G

L —->pG

first time at Run 3

==l ~ N 104 =
= y wn =
G % _F ATLAS Preliminary ==+ Expected Limit (+10,,)
& 1: U LI LI L L UL T 7 E Jo— =1 T
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-011

Sedrches tor Long_Lived Parficles: Decays In ¥Amas

Tracker, Calorimeiers and Muon Detectors

Search for neutral long-lived particles that decay into
displaced jets in the calorimeter w/ leptons or jefs

b

/ first time at the LHC < few cm --tens of m R
g
q 2 q fgﬁé
P b ROLDITIDI U] q . ) (
o ,’/ S a/,’ ‘%\ 5.-:,,’
ve : >JW% :@-?_-/
. b o “&kl
VLLL“. ;_LL\ £ .qj Z l/v
, ifﬁf ¢ T
q
’ ¢

== additional object to trigger the event + access
low-mass/boost regions (enhance sensitivity)

102

ATLAS
Vs =13 TeV, 140 fb~’
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CalRatio: L!_Ps ’rho’r.decc:y after the SRR g i ety N
electromagnetic calorimeter have very low -~ (me,ms)=(125,55) GeV, CTgen=1.05m -~ Expected
o -2 Ll Ll Ll Ll Ll i
electromagnetic component 10907 "90= H0Z 107 10°  d07 102
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x3 improvements w.r.t. previous searches 26/32


https://arxiv.org/abs/2407.09183

Searches for Long_Lived Particles: Decays in

Tracker, Calorimeters and Muon Deteciors
Vector Like Leptons via LL

CMS simulation

& 33 segments in ME-2/1
~
A

produced by high
energy particles

Crossing muon
detectors

high-multiplicity

/ MDS

o [pb]

E 95/ CL upperlmlts

= I 68% expected

[ ——— Theoretical prediction

. CMS Prellmmary

s

P decays in the muon system

Muon Detector Shower
(MDS): cascade of
secondary particles

138 fb” (13 TeV)

Observed
Median expected

95% expected

o CSC+DT Combination ]

—2GeV—



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-015/index.html
http://ww.arxiv.org/abs/2304.08509
https://cds.cern.ch/record/2842376/files/DP2022_062.pdf

Beyond
Standarag

Tools

e Dedicated data sfreams
e Ad-hoc friggers for LLPs at Run 3

28/32



Scouting_opportunities at Run 2 & 3

Data flow for a typical 2018 data-taking scenario

Standard data stream: | Prompt offline

e ~1 kHz, ~ 1000 MB/s reconstruction
Tr|l—
= 1—>
2—
N g Level 1 Parking data stream: R
1 Trigger ke 2000 MRl || yod OO
S| 100 kHz Full detector - = reconstruction
a| ™ information and /
=1 e online resolution
o|— .
— Scouting data stream: No offline
- ~ 5 kHz, ~ 40 MB/s reconstruction

Data reconstructed and stored on disk

_*
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https://arxiv.org/pdf/2403.16134
https://arxiv.org/abs/2407.01335

Scouting_opportunities at Run 2 & 3

Data flow for a typical 2018 data-taking scenario

Standard data stream: | Prompt offline
- ~1 kHz, ~ 1000 MB/s reconstruction
Tr|l—
= |—>
3|—
| Level 1 Darking data stream: )
M Trigger 3Kz ~ 2000 MBS | receneireotion
s|— ~100kHz — Full detector —ee reconstruction
s information and ’
=1 B¢ online resolution
o|— -
— Scouting data stream: No offline
- ~5 kHz, ~ 40 MB/s reconstruction

_*

Data reconstructed and stored on disk

CMS
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Scouting in Run 2 explored simple ro-o|. AOTPTRNIREY e '
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0 CMS 90% CL exclusions
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PRL 1

scouting triggers e standard triggers
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https://arxiv.org/pdf/2403.16134
https://arxiv.org/abs/2407.01335

Scouting_opportunities at Run 3

Scouting Run 3: more elaborated objects, tau leptons reconstruction
from all info stored in scouting dataset

dynamical tau cone definition vs pr first time in Scouting data
107 Scouting 2022+2023 62.6 fb” (13.6 TeV)
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https://cds.cern.ch/record/2905110?ln=en

[nnovative trigger strategies at Run 3

0 ATLAS
Run 3 physics program expands the scope of searches for BSM
with addition of dedicated LLPs triggers
dE/dx handle to identify new : : Displaced-jets tagging in Run 3 search brings up
heavy charged particles to x10 improvements w.r.t. Run 2.
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https://arxiv.org/pdf/2401.06630
https://cds.cern.ch/record/2865844

BSM searches in our lighi-cone

FUTURE
LIGHT CONE

PAST LIGHT
CONE



https://arxiv.org/abs/2405.18149
https://arxiv.org/abs/2307.14944
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/

BSM searches in our lighi-cone

Run 3 provides a powerful platform to explore new physics through combination of higher energy,
' increased luminosity, and improved experimental techniques

. . Run 3
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https://arxiv.org/abs/2405.18149
https://arxiv.org/abs/2307.14944
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/

BSM searches in our lighi-cone

Run 3 provides a powerful platform to explore new physics through combination of higher energy,
increased luminosity, and improved experimental techniques

HL-LHC Run 3

Low-mass X — vy High-mass ¥ —- XX — 4y
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HL-LHC will significantly increase physics reach: gains from high luminosity
\/\'/jwm\ and new detector capabilities

L\LHC ROJECT
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e.g. Long Lived Particles searches and Particle ID with

1 H PAST LIGHT
timing detectors AT



https://arxiv.org/abs/2405.18149
https://arxiv.org/abs/2307.14944
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/

BSM searches in our lighi-cone

Run 3 provides a powerful platform to explore new physics through combination of higher energy,
on ¥ increased luminosity, and improved experimental techniques
HL-LHC Run 3

Low-mass X — vy High-mass ¥ — XX — 45
CMS 132 b (13 TeV) s 3000 410* @
£ FHow omeer 8 | ATLAS ow
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HL-LHC will significantly increase physics reach: gains from high luminosity

Hm and new detector capabilities
= e.g. long Lived Particles searches and Particle ID with
timing detectors A o | ——

Next years will provide massive amount of new knowledge
and we are expecting to exceed expectations!



https://arxiv.org/abs/2405.18149
https://arxiv.org/abs/2307.14944
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/

BSM searches in our lighi-cone

m —>18:00 Collider and BSM

Conveners: Daniele Barducci , Natascia Vignaroli

BSM experimental overview
Speaker: Giuliano Gustavino

Searches for BSM, future prospects
Speaker: Guglielmo Coloretti

HL-LHC Run 3

FU 'URE

LIGH = CONE
2024: the newly tformed BSM LHC WG
e will extend the existing work of the LHC DM and LLP WGs to other
BSM scenarios, under a common structure, together with the
other LHC experiments + members of the Theory community AST LIGHT
CONE

e consolidated and broad overview of BSM LHC physics program
and of current state of the art and plans from LHC experiments



https://arxiv.org/abs/2405.18149
https://arxiv.org/abs/2307.14944
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/

Thank you for
Istening!






LQ(qge)

LQ(qu)

LQ(qT)

LQ(qv/ql)

Scalar

ATLAS Leptroguark

ATLAS Leptoquark searches - 95% CL exclusion

Status: July 2024

summary

ATLAS Preliminary
s=13TeV,139 fb~!

$ATLAS

EXPERIMENT

Scalar (pair) BR(LQ —je)=1.0 - 18 JHEP 10 (2020) 112 139 fb~!

Scalar (pair) BR(LQ —ce)=1.0 - 1.76 JHEP 10 (2020) 112 139 b1

Scalar (pair) BR(LQ — be)=1.0 - 1.73 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ —te)=1.0 - 1.66 Phys. Lett. B 854 (2024) 138736 139 fb~!

Vector (Min) (pair) BR(LQ - te)=1.0 1.67 arXiv:2306.17642 139 fb~!

Vector (YM) (pair) BR(LQ —te)=1.0 - 1.95 arXiv:2306.17642 139 fb~!

Scalar (pair) BR(LQ - ju)=1.0 - 1.74 JHEP 10 (2020) 112 139 fb!

Scalar (pair) BR(LQ - cu)=1.0 - 1.68 JHEP 10 (2020) 112 139 fb!

Scalar (pair) BR(LQ — bu)=1.0 A 1.71 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ — tu)=1.0 - 1.6 Phys. Lett. B 854 (2024) 138736 139 fb!

Vector (Min) (pair) BR(LQ - tu)=1.0 - 1.67 arXiv:2306.17642 139 b1

Vector (YM) (pair) BR(LQ - tu)=1.0 - 1.95 arXiv:2306.17642 139 fb~!

Scalar (pair) BR(LQ —j1)=1.0 - 1.3 JHEP 06 (2023) 199 139 fb~!

Scalar (pair) BR(LQ = b1)=1.0 A 1.48 Phys. Lett. B 854 (2024) 138736 139 fb—!

Vector (Min) (pair) BR(LQ —» bT)=1.0 1 1.65 Eur. Phys. J. C 83 (2023) 1075 139 fb~!

Vector (YM) (pair) BR(LQ = b1)=1.0 - 1.91 Eur. Phys. J. C 83 (2023) 1075 139 fb~!

Scalar (single+non res.+pair) A(b1)=1.0 - 1.28 JHEP 10 (2023) 001 139 fb~!

Scalar (single+non res.+pair) A(b1)=2.5 - 1.53 JHEP 10 (2023) 001 139 fb~!

Vector (Min) (single+non res.+pair) A(bt)=1.0 - 1.35 JHEP 10 (2023) 001 139 fb—!

Vector (Min) (single+non res.+pair) A(b1)=2.5 - 1.99 JHEP 10 (2023) 001 139 fb!

Vector (YM) (single+non res.+pair) A(b1)=1.0 - 1.58 JHEP 10 (2023) 001 139 fb~!

Vector (YM) (single+non res.+pair) A(b1)=2.5 1 2.05 JHEP 10 (2023) 001 139 b~

Scalar (pair) BR(LQ = t1)=1.0 - 1.52 Phys. Lett. B 854 (2024) 138736 139 fb!

Vector (Min) (pair) BR(LQ —t1)=1.0 - 1.53 JHEP 06 (2021) 179 139 fb~!

Vector (YM) (pair) BR(LQ —tT)=1.0 - 1.81 JHEP 06 (2021) 179 139 fb~!

Scalar (pair) BR(LQ - bv)=1.0 A 1.26 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ - tv)=1.0 - 1.24 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ - te)=0.5 1 1.45 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ - tu)=0.5 - 1.43 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ = t1)=0.5 - 1.36 Phys. Lett. B 854 (2024) 138736 139 fb~!

Vector (Min) (pair) BR(LQ — be)=0.5 - 1.62 JHEP 06 (2023) 188 139 fb~!

Vector (YM) (pair) BR(LQ - be)=0.5 1.9 JHEP 06 (2023) 188 139 fb—?

Scalar (pair) BR(LQ - be)=0.5 - 1.51 Phys. Lett. B 854 (2024) 138736 139 fb~!

Vector (Min) (pair) BR(LQ - bu)=0.5 - 1.71 JHEP 06 (2023) 188 139 fb~!

Vector (YM) (pair) BR(LQ = bu)=0.5 - 1.98 JHEP 06 (2023) 188 139 fb~!

Scalar (pair) BR(LQ — bu)=0.5 A 1.57 Phys. Lett. B 854 (2024) 138736 139 fb—!

Vector (Min) (pair) BR(LQ — b1)=0.5 - 1.58 Phys. Lett. B 854 (2024) 138736 139 fb—!

Vector (YM) (pair) BR(LQ - bT1)=0.5 - 1.84 Phys. Lett. B 854 (2024) 138736 139 fb!

Scalar (pair) BR(LQ - bT1)=0.5 - 1.34 Phys. Lett. B 854 (2024) 138736 139 b1

j refers to u, d, or s quark . T . : .
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Vector Vector LQ mass [TeV]

(Yang-Mills) (Minimal)
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ATLAS Dark Matter summary

B ATLAS Prelimina
=10 ks = 18 TeV, 29.3-1 :
o ” June 2024 .
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2024-010/
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ATLAS SUSY summary

Vs = 8,13 TeV, 20.3-140 fo " August 2023
o~ v ¢ r ¥ rqgorE T oo w & ¥
=X 7 ATLAS Preliminary =
50 tt; production, limits at 95% CL—
L — Observed ]
il - - Expected _7
[ 10 _
= @ .
= 1]
L 1 ]
: )ﬂfg 1 1 1 I 1 1 1 l 1 1 1 I 1 1 1 1 1 1 I 1 :
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m(t,) [GeV]

2015-2018, {s =13 TeV, 140 fb™
== monojet, t, - bft
[2102.10874]
== 0L, t, > {7,/ t, > bWR, /1, - bif 7
[2004.14060]

0
1
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Search for high mass H—7Z/—4leptons
130GeV < Mx < 3TeV 0 < Fx/MX < 0.3
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Search for new physics with a mono-top signafure

" X 7 CRs defined to esti |
. imate major background
ParticleNet: Graph neural . 4 gl éR f % NI
T . rocesses In € PAdssS dn dl S1Trom ddrd In e
v network distinguishes AK15 P ; P
_ . . S.
o X Jets from hadronic decay of
top quark from QCD
radiation.
& 6 CMS Preliminary 138 fb~' (13 TeV)
- S =% & | ¥ r ¥ 1 A
® 1200 Vector mediator 107 =
% gq = 025, gDM —_ 10 §
CMS Preliminary 138 b1 (13 TeV) ‘E:' 1000l — Median expected exclusion ©
50| SamavegionGoppase ] . CMSeemmy __wmeigsten S| == fo expected exclusion 5
3 | + Data .y ets 3 & | Signal region (top-fail) ! % - —— Observed E
c - ) + jets [ ] o 105 ata [ + jets = i .
|.T>j 10°F - 5\5(2\;)) +Jjetts — Ssgfhjets I: : g(w)ﬂets Q;fj,‘;’m; : € 800 —— Predicted 03 (pb) —
- . i Post-fit uncert. : T mm W) +jets WE QCD () i 5 w
i Diboson Vector mono-top 104; Diboson Post-fit uncert. = -Ej' | - anmh =0.12 8
10 Singls top m§;d==1150c? %S\?V' E : : t\:+jets X,,ZC;OLTSSSESV ; L. [ E===: 2 - MpM = Mmed S
(49 0mmn) 109 o ey © 600} >
10" 2 I (—'_)
102 S i o\o
109 D 400 B
i | 9
gé”* E ggm— = J;.QQ
"o *—+-+'f++—+—-_h ------------- = = i I . oook
09 3 09 ; _,,‘c’*
400 500 600 700 800 900 1000 200 500 600 700 800 900 7000 & 102
Hadronic recoil Ut (GeV) Hadronic recoil Ut (GeV) '560 — 1000 1500 2000 2500

Mediator mass mpeq (GeV)

39


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-004/index.html

M.Pierini's talk @ CHEP2024

OMSSM Interpretation of Run 2 SUSY results
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Search for charginos and stops in 2LOS final s’rd’reg&s

o

e Novel analysis probing for direct chargino pair production in final
states with two oppositely charged leptons and large MET (>160
GeV):

e SRs are defined in ferms of MET bins, jet content, and lepton flavour

e Main
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t-channel scalar and vector leptoguark In the
high mass dimuon and dielectron

e First search for 8 nonresonant leptoquarks coupling up and down quarks to : e
electrons and muons in dilepton masses m_{£>500 GeV using the full Run-2 g -
dataset 17, LQ
o S eu, S_ed -scalar LQs coupling u/d quarks to electrons (R_2 family, RL couplings) >WWW<
o S_uu,S_ud -scalar LQs coupling u/d quarks to muons (K _2 family, RL couplings) u 4 e

o V_eu, V_ed - vector LQs coupling u/d quarks to electrons (U_3 family, LL couplings)
o V_uu,V_ud - vector LQs coupling u/d quarks to muons (U_3 family, LL couplings)

e t-channel LQ effects sensitive o LQ-  —, oMo BRI 03TY) L CMS 8B I(3TeY)
fermion coupling y LOA4 (pure LQ e F T Ovsened 1 = T Ovsened
exchange) and y_LOA2 (interference P >S5 Dﬂ:Expemd E P >S5 Dﬂ:apwed 8
with the SM Drell-Yan process which 5 S San/Expectsd 1 £ Ad [l 20 Expected )
oroceeds via yA«/ZA0) - 1 A .

e 95% CL upper limits exclude scalar LQ 15 — 15 >
masses upto 5 TeV for |y_LQO |> 1.2, and _ _ 1_ _
vector LQ masses upto 5TeV for |y LO |> L - - -
1.5. Best limits so far on first and second 05  0.5 -
generation scalar and vector LQs. — TR T
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