
EXOTICS AND BSM 

IN ATLAS AND CMS
Ann-Kathrin Perrevoort

on behalf of ATLAS & CMS
(ann-kathrin.perrevoort@cern.ch)

Corfu2021 SM and Beyond - Sept. 1st, 2021



ÅThe Standard 

Model (SM) 
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ÅPlethora of 

beyond SM 

models (BSM)

ÅOnly few 

observational 

hints

ATLAS

& CMS
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Source
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https://www.uni-muenster.de/Physik.TP/research/klasen/research/physics_beyond_the_standard_model.html
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Å ATLAS and CMS have a rich and very active 

exotics search program

Å ρͯτπÆÂof ὴὴcollision data at ί ρσ4Å6
recorded in Run 2 (2015-2018)

ü Pushing mass limits and precision

Å Many full Run 2 results already public

and more coming

Å This talk: selection of results with focus on 

recent, full Run 2 analyses
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Exotics and BSM Searches in ATLAS and CMS
Public results webpages

ATLAS Exotics HDBS

CMS Exotics Preliminary B2G

SUSY: P.Matorras-Cuevas, Sep.5 9:30

Dark matter: A.Albert, Sep.7 19:00

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults
http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO/index.html
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/B2G/index.html
https://indico.cern.ch/event/1066112/contributions/4490226/
https://indico.cern.ch/event/1066112/contributions/4487739/
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Å ὄanomalies:

Several observations point at violation of 

lepton flavour universality (LFU) in ὦO ίЉЉ
transitions, ex Ὑὑ

Å Related to several Exotics searches:
Å Leptoquarks

Å Heavy vector particles ὡᴂand ὤ
Å ὦO ίЉЉcontact interaction

Å Tests of other symmetries in the lepton sector:
Å Dilepton ratios

Å Lepton Flavour Violation
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Lepton-Flavour Universality
P.Koppenburg et al. (2016), 

Scholarpedia, 11(6):32643

LHCb-PAPER-2021-004

http://www.scholarpedia.org/article/Rare_decays_of_b_hadrons
https://lhcbproject.web.cern.ch/Publications/LHCbProjectPublic/LHCb-PAPER-2021-004.html
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ÅLeptoquarks (LQs) predicted in GUTs and 

composite Higgs models

ÅLQs produced in pairs in ὫὫfusion and ήή
annihilation or singly in association with a 

lepton

ÅDecays into a quark and lepton
Å Searches for 3rd generation only and 

mixed generations final states

Å Scalar and vector LQs are investigated
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Leptoquarks

ATL-PHYS-PUB-2021-017

CMS-EXO-19-015

CMS-EXO-20-004

ATLAS EXOT-2019-13

ATLAS SUSY-2019-18 (arXiv)

Re-interpretation 

of SUSY results

3rd gen vector LQs

Single + pair 

LQ production

3rd gen vector LQs

3rd gen scalar LQs

Single + pair 

LQ production

3rd gen scalar

down-type LQs

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-017/
http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-19-015/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-20-004/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-13/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2019-18/
https://arxiv.org/abs/2108.07665
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Leptoquarks
1st gen scalar LQs

Mixed 3rd-1st/2nd

gen scalar LQs

Mixed 1st/2nd gen 

scalar LQs

ATL-PHYS-PUB-2021-017

CMS-EXO-19-015

CMS-EXO-20-004

ATLAS EXOT-2019-13

ATLAS SUSY-2019-18 (arXiv)

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2021-017/
http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-19-015/index.html
http://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-20-004/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-13/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2019-18/
https://arxiv.org/abs/2108.07665
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ÅProbing ὦίЉЉcontact interaction at high mass

ÅFinal states with ὩὩ or ‘‘
and potentially a ὦ- or light quark
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ὦίЉЉContact Interaction
ATLAS EXOT-2018-16

Fitting cumulative

άЉЉdistributions

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-16/
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ÅHeavy charged and neutral gauge bosons ὡᴂ
and ὤᴂin theories with extended gauge sectors 

(technicolour, Little Higgs, composite Higgs)

ÅὡᴂO Љ’decays 
Å In the transverse plane: 

lepton back-to-back to 

missing transverse momentum

Å Probed in ά Љȟὴ distributions

Å Results for simplified 

Heavy Vector Triplet models 

(ex. Sequential Standard Model) 

as well as model-independent
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Heavy Gauge Bosons
CMS-PAS-EXO-19-017

ATLAS-CONF-2021-025

Combined ὡ ᴼὩȾ‘‡
model-independent

ὡ ᴼ†‡
model-

independent

ATLAS results on ὡ ᴼὩȾ‘‡:
ATLAS EXOT-2018-30

Several models are probed:

SSM, split-UED, 

RPV-SUSY, EFT

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-19-017/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-025/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-30/
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ὡᴂO ὸὦdecays

ÅSearches in all-hadronic final state

ÅMachine learning techniques exploiting 

jet substructure in top- and ὦ-tagging

Åὡȭwith right- and left-handed chirality

ÅSearch for excess in ά
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Heavy Gauge Bosons
ATLAS-CONF-2021-043

CMS-B2G-20-005

ὡ

ὡ

ὡ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-043/
http://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-20-005/index.html


ὡ ᴼὡὌ
ÅSearch for resonance in semi-leptonic channel 

ὡᴂO ὡὌᴼЉ‡ὦὦ (high ꜞὌᴼὦὦ)
Å Collimated decay products 

Ÿ large-R jets, substructure
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Heavy Gauge Bosons
CMS-PAS-B2G-19-002

ATLAS-CONF-2021-026

ÅUse resolved di-jets or a 

merged large-R jet

ÅHiggs tagging uses single 

or double ὦ-tagged subjets

ÅMerged large-R jets

ÅHiggs tagging with 

double ὦ-tagger

ÅSimilar bounds on 

ὡ ᴼὡὤ, ὤᴂOὡὡ

Heavy Vector Triplet (HVT)

ÅModel A: SSM, ὠᴼὪὪ
ÅModel B: dominant ὠᴼὠὌ

https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-19-002/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-026/

