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A Comprehensive review of BSM

physics results and technigues in many areas of LHC BSM physics. Iwo examples:

searches at LHC

Many Physics Reporis about BSM Run 2 physics @LHC submifted: state-of-the-art of a broad set of
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Search for X to HH/G to HH: different analyses

techniques optimized in dedicated final states
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https://arxiv.org/abs/2403.16926
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

BSM searches since summer 20

HDBS-2021-07 H — aa — bbrT ATLAS
HDBS-2020-11 and HDBS-2024-45 H* = cs and HT™ — Wh ATLAS
HDBS-2023-19 Combination of charged Higgs searches ATLAS
HDBS-2021-08 A— 7T ATLAS
EXOT-2022-13 ttA — tttt ATLAS :
Extended Higgs Sector
HIG-24-002 H— ZZ — 4l CMS 9
HIG-22-004 A — Zh(rT) CMS
SUS-24-001 ¢ — bb CMS
HIG-20-012 X —>YH —4b CMS
HIG-22-013 A—tt CMS
EXOT-2018-55 Prompt Lepton-Jets ATLAS
EXOT-2022-04 Long Lived Particles in the hadronic calorim. ATLAS - displaced
HDBS-2021-09 H — Za — [y ATLAS Dark Sector
SUS-23-004 mono—t CMS
SUS-23-012 mono—Ah(7T7) 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 CMS
ATLAS-CONF-2024-008 Vector Like Leptons (VLL) 4321 model (tau ATLAS
EXOT-2021-31 VLL (1st and 2nd gen) ATLAS
EXOT-2021-02 Combination of VLQ ATLAS
EXOT-2022-43 VLQ Wb (OL) ATLAS Heavy Fermions
TOPQ-2019-31 t-HNL ATLAS
EX0-23-015 VLL — 7a(yy) CMS - displaced
B2G-22-005 i — g CMS
EXO-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
HDBS-2021-13 S into four leptons ATLAS New Mediators
EXO-24-007 Low mass dijet+ISR CMS
EX0-22-006 Z" — pp + b — jets, resonant CMS
EXO-22-013 t-channel scalar and vector leptoquark CMS Leptoquarks

Q

== New w.r.t. ICHEP2024
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Moael
B e y O n d e Extended Higgs Sector(2HDM)

o Supersymmetry (see . Vivarelli's talk)

e Heavy fermions
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https://indico.cern.ch/event/1395905/timetable/?view=standard#43-susy-particle-searches-at-l
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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
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Limits worsen as the acceptance decreases 5/34


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

? Two Higgs doublet model |

Search for a light CP-odd scalar resonance with a mass

of 20 GeV 1o 90 GeV

Motivated by anomalies such as muon g-2 discrepancy.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2021-08/

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

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

?Two Higgs doublet model (2HDM): H7 A, H, h
Searchfor X — Y H — 4b
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https://cds.cern.ch/record/2914871/files/HIG-20-012-pas.pdf

?Two Higgs doublet model (2HDM): H~;

Searchfor X =Y H — 4b
P ) ,’4: 1 T T T T 1
—Z

Probes mass ranges: mxX=400-1600 GeV and mY=60-1400 GeV

Model-independent approach with two-dimensional fit in 100 260 3(1)0 4(|)0 5(|)0

reconstructed masses and data-driven background model
with different b-tagging criteria

Largest excess for mX=700 GeV and mY=400 GeV, with a
local significance of 4.1 standard deviations, reduced 1o 2.8 my [GeV]

. . . pe 68% ted 95% ted
after accounting for the global significance. oxpece PR -
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+ interesting excesses in bb-  CMS: (mX, mS) = (650, 90) GeV, local (global) significance of 3.80 (2.80) 8/34
gg final state in Run 2: ATLAS: (mX, mS) = (575, 200) GeV, local (global) significance of 3.5c (2.00)


https://cds.cern.ch/record/2914871/files/HIG-20-012-pas.pdf
https://arxiv.org/abs/2307.11120
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2021-17/

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

?Two Higgs doublet model (2HDM): H-7 A, H, h
Search for A — tt :

% t
Probes masses in the range of 365-1000 GeV and relative widths of £ 4 2.
0.5-25%. Constraints placed on coupling strength to top quarks.
. g ¢
Excess observed near the tt production threshold (> 5 o)
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FRO 104, 0340243 (2021) : RO LI04,. OF40F3 (20211
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Highlights the importance of modeling tt bound states in searches for heavy bosons.
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https://cds.cern.ch/record/2911775/files/HIG-22-013-pas.pdf

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

Search for ttA/H — tttt

Exactly one lepton (electron or muon) or two leptons with

Data-driven technique applied to , ,
opposite electric charge (1L/2LOS)

improve modelling of the tt+jets bkg in

regime with high (b-)jet multiplicities T ° = amias | =e—Obeored
T 1.8 [ {s=13TeV, 139 5" --=-- Observed*ic,., .
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1.6 | All limits at 95% CL Expectedtio,, .

H/A production in association with a tt pair,

much less susceptible to interference effects 1.4
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The search in the TL/2LOS final states combined with that in the multilepton final states (+19%) 11/34


https://arxiv.org/abs/2408.17164

Two Higgs doublet model (2HDM+qQ): 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

CMS Preliminary 101.2 fb' (13 TeV)
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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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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 with b-
quarks and lepton pairs

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

Heavy Fermions
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Vector Like Leptons FATLAS

\ "4321 model" explored
Signature: large # jets, b-jets, and multiple Ty
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Existing_result from CMS w/ local 2.80 excess
at mass of 600 GeV disfavoured 15/34



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-008/
https://arxiv.org/abs/1808.00942
https://arxiv.org/abs/2208.09700

107"

1072

10

Vector Like Leptons at ATLAS

"'4321 model” explored

Signature: large # jets, b-jets, and multiple Ty

ATLAS Preliminary —e— Observed limit

Vs =13 TeV — — Expected limit

126 - 140 b Expected 1o
Expected +2c

- = =« Expected (Tr, ., >3b MST, 140 fo)

- = =+ Expected (r, _, = 3b BJET, 126 fo™)
Expected (= 2, >3b MSDT, 140 fb™)

. had —
——— Theory prediction

95% CL limits

1200 1400

200 400 600 800 1000
my,, [GeV]

Existing_result from CMS w/ local 2.80 excess

at mass of 600 GeV disfavoured

\

Z/H

Z/H

ATLAS

EXPERIMENT

1st-2nd gen

Categorization: flavor, # leptons, missing energy

o(pp — L'L) [pb]

LI | 1T 1T 1 | 1T 1T 1 I 1T 1T 1 l | L | 1T 1T 1 | 1T 1T 1 | I
10 — ATLAS —— Obs. limit combination _
E ll_ - 13 TeV, 140 fb“-l ------ E)(p. I!mlt Comblnatlon E'
- o Exp. limit £1o -
B 95% CL limits Exp. limit 20 T

% — — Exp. limit 2/ OS
TE A\ -—- Exp. limit 3¢ =
- N ==+ Exp. limit 4¢ =
- %% S — Theory (NLO) 7
L b _ -
e NN VLL, Singlet model

107" & > =
107 E
107° = 3

10—4 1 1 | | 1 1 1 | | 1 1 1 1 I I 1 1 1 ‘ I | I | | 1 1 1 | l 1

200 300 400 500 600 700 800
VLLS mass [GeV]

Stringent mass exclusion limits (up to 1270
GeV) in different scenarios
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https://arxiv.org/abs/1808.00942
https://arxiv.org/abs/2208.09700
https://arxiv.org/pdf/2411.07143
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-008/

Heavy Neuiral Leptons at LHC

CMS 35.9-138 fb~'(13 TeV)
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https://arxiv.org/abs/2408.05000
https://arxiv.org/pdf/2405.17605

Heavy Neuiral Leptons at LHC

CMS 35.9-138 fb~' (13 TeV)
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https://arxiv.org/pdf/2405.17605
https://arxiv.org/abs/2408.05000

Heavy Neuiral Lepions at LHC  ©aras
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https://arxiv.org/pdf/2405.17605
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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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https://arxiv.org/abs/2407.01335
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-042/

Data - Bkg

Events / bin

Otot.
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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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Boosted dijet (EXO-24-007)
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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

Beyond
Standarag

Signatures

e Di-objects searches
e | ong-lived particles
e /nnovative usage of the detector
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© Search for a new scalar decaying_into_ Fanas
four-lepton findl s’rc’res

/d mass between 15 and 300 GeV, and the S mass between
either 30 and 115 GeV or 130 and 800 GeV
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https://arxiv.org/abs/2410.16781

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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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
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-010/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.
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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
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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.
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https://arxiv.org/abs/2410.16835

Large Radius Tracking: designed to
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https://arxiv.org/abs/2410.16835

& 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-
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https://arxiv.org/abs/2410.16835

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
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x3 improvements w.r.t. previous searches 28/34


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

Beyond
Standarag

Tools

e Dedicated data sfreams
e Ad-hoc friggers for LLPs at Run 3
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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
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https://arxiv.org/abs/2407.01335
https://arxiv.org/pdf/2403.16134

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
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https://cds.cern.ch/record/2905110?ln=en

[nnovative trigger strategies at Run 3

Run 3 physics program expands the scope of searches for BSM
with addition of dedicated LLP triggers

Improved Muon ID @ LHCb and Displaced-jets tagging in Run 3 search brings up

dedicated downstream tracks to x10 improvements w.r.t. Run 2.
reconstruction at HLT fo idenftify new low
mass displaced particles
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https://arxiv.org/pdf/2312.14016
https://cds.cern.ch/record/2865844
https://arxiv.org/pdf/2312.14016

BSM searches in our lighi-cone
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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
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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,
u increased luminosity, and improved experimental techniques
HL-LHC Run 3
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HL-LHC will significantly increase physics reach: gains from high luminosity

\/\@ m\ and new detector capabilities

e.g. Long Lived Particles searches and Particle ID with
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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,
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
Some excesses y 0% CT— £ a0 i
T 0.8;— — I . —:103
2000 . - 1

around, w/o Run 3
result yet, to
chase..e.g.:

1500}

1000}

500}

|\||||\||||||||||||I|||\I|||\|||||||||| I
70 75 80 85 90 95 100 105 110 ol FUTURE

.
mH (GeV) 2000 3000 4000 5000 6000 7000{)?20[%9%@]00 LIGHT CONE

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

HL-LHC Run 3

2024: the newly formed BSM LHC WG

@ https://Ipcc.web.cern.ch/content/Ihc-bsm-wg

e will extend the existing work of the LHC DM and LLP FUTURE
WGs to other BSM scenarios, under a common HenT O
structure, together with the other LHC experiments +
members of the Theory community

e consolidated and broad overview of BSM LHC PAST LIGHT

CONE
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/
https://lpcc.web.cern.ch/content/lhc-bsm-wg

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 :
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ATLAS SUSY summary

Vs = 8,13 TeV, 20.3-140 fo " August 2023
o~ v ¢ r ¥ rqgorE T oo w & ¥
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Overview of CMS B2G Results

July 2024

CMS Preliminary 36 —138fb ™ (13 TeV)
> tht* - tgtg, 1 (spin-1/2) Mt* | B2G-22-005 B2G-22-
pUtF o tgtg, 1{spin-3/2) Mt* | 005 JHEP 12 (2021) 106 ,
pb* B3 vw - bgg gg (LH+RH) Mb*| JHEP 12 (2021) 106 JHEP > 138 fb_1
»b* - tW = bgg qg (RH) Mb*| 12 (2021) 106 JHEP 04 D 36 fb
> - tW - bqd qg (LH) Mb*| (2022) 048 IJHEP 04
b b tW - bgg v (LH+RH) Mb*| (2022) 048 IJHEP 04
po* 5 tW - bgd v (RH) Mb*| (2022) 048 B2G-21-005
pb* > tW 5 bgg i (LH) Mb*| B2G-21-005 B2G-21-005
pO* S tW S bgg [LH+RH) Mb*| PRL 121 241802 (2018)
po* S W bigqg (RH) Mb*| PRL 121 241802 (2018)
*
»b* LtW o, bigq (LH) Mb*| EP3IC 78 (2018) 707 PLB
— MLQ 777 (2018) 39 PLB 820
> LQLQ — bb (Bcalar)
LOLD — th(pcalar) MLQ (2021) 136535 PLB 820
> _— MLQ (2021) 136535 JHEP 05
>LQLQ -tr T
, (2024} --046-- IHEP---05
>W'-tb, 1/RH) M>M'R M
(2024) 046 JHEP 05
> W' = tb, Of(LH) MWI 2024) 046 IHEP 05
> W'~ tb, Of(RH) MWI' 2024) 046 IHEP 04
1 -0,
> W' tb, T{LH, /NW'=1%) MW (2019) 031 JHEP 04
1 1—-70,
> W' th, TIRH, /NW'=1%) MW (2019) 031 JHEP 04
1 = [0)
> W' th, T{LH, /NW'=10%) MW (2019) 031 PRL 123
1 1— [0)
> W' th, T fRH, /NW'=10%) MW 241801 (2019) EPIC 79
>Z' > tt (IMZ'=30%) MZ1 oo19) 208 JHEP 09
. >Z' > tt (fMZ'=10%) Mz (2022) 088 B2G-23-004
>Z' - tt (fMZ'=1%) MZ'| bRl 120 (2022) 021802
> Stealth g —=x01qqy+jets,MO}=0.2TeV) M3 | prb 106 (2022) 012002
>Z' - tT = tZt/tHt = Lv +jets (MT=15TeV) MZ PLB 835 (2022) 137566
> W' - Tb/Bt (MVLQ=2/3MW) MW
» 9KK> gR » gWW (@) (MR/MgKK=0.5) Mg,
> WKK™ RW=>WWW (@+1) £ MWHKK GE)
> - RW > WWW (& . .
WKK - @) MWHKK = Simulation boundary :E
» X = ag = bbbb (Ma=0.1TeV, MXN/f=8) MX
New particle searches at LHC (non-SUSY) 0 1 2 3 4 5 6 B2


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-22-005/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-22-005/
https://arxiv.org/abs/2104.12853
https://arxiv.org/abs/2104.12853
https://arxiv.org/abs/2104.12853
https://arxiv.org/abs/2111.10216
https://arxiv.org/abs/2111.10216
https://arxiv.org/abs/2111.10216
https://arxiv.org/abs/2111.10216
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-21-005/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-21-005/
https://arxiv.org/abs/1809.05558
https://arxiv.org/abs/1809.05558
https://arxiv.org/abs/1803.02864
https://arxiv.org/abs/1708.08539
https://arxiv.org/abs/1708.08539
https://arxiv.org/abs/2104.04831
https://arxiv.org/abs/2104.04831
https://arxiv.org/abs/2104.04831
https://arxiv.org/abs/2310.19893
https://arxiv.org/abs/2310.19893
https://arxiv.org/abs/2310.19893
https://arxiv.org/abs/2310.19893
https://arxiv.org/abs/2310.19893
https://arxiv.org/abs/1810.05905
https://arxiv.org/abs/1810.05905
https://arxiv.org/abs/1810.05905
https://arxiv.org/abs/1810.05905
https://arxiv.org/abs/1907.06275
https://arxiv.org/abs/1907.06275
https://arxiv.org/abs/1812.06489
https://arxiv.org/abs/1812.06489
https://arxiv.org/abs/2202.12988
https://arxiv.org/abs/2202.12988
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-23-004/
https://arxiv.org/abs/2201.08476
https://arxiv.org/abs/2112.13090
https://arxiv.org/abs/2203.00480

