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LHC provides excellent opportunities to search for BSM physics and CMS has a wide range 
of new physics searches
ƁSUSY, leptoquarks, heavy leptons, axions, new dynamics/couplings

Many of BSM scenarios considered explain unresolved mysteries in SM
ƁHierarchy problem, dark matter, neutrino, mass, muon g-2, B anomalies, W mass

}Some of these BSM models produce mass resonance

}Some of them produce long-lived particles

This talk will focus only on a handful of recent results, with a critical eye on fluctuations 
present so far
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Cover a wide range of models
ü[ƛƎƘǘ ǎŎŀƭŀǊǎό κ¸ύ ŀƴŘ Radion
ƁExtended Higgs sectors, 2HDM and Warped Extra dimensions

üHeavy Vector Triplet Models (HVT) and extensions of Minimal Warped ED
Ɓ²Ωκ½Ω

ƁWKK

üWarped extra dimensions
ƁBulk-Graviton
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W/Z/H / /zY
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Resonance

W/Z/H / /zY

W/Z/H / /zY
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üResonances decaying to a VV pair with masses above 1.3 TeV
ƁVery sensitive full hadronic dibosonsearch

ü Produced via gluon fusion or vector boson fusion
Ɓgg produced graviton or radiondecaying to WW or ZZ

Ɓ±.C ǇǊƻŘǳŎŜŘ ½  ŀƴŘ ²  ŘŜŎŀȅƛƴƎ ǘƻ ²² ŀƴŘ ²½Σ ǊŜǎǇŜŎǘƛǾŜƭȅ

ü Final states and experimental signature
ƁSemi-leptonic and leptonic have smaller BR, smaller background and lower trigger thresholds

ƁHadronic have Largest BR but also large background and high jet pTtrigger thresholds

ƁHigh boosted 4 quarks final state
¶Because of the high boost, each boson decay is typically clustered as a single large-radius jet

CMS-B2G-20-009

https://cds.cern.ch/record/2799035/files/CMS-EXO-20-007-arXiv.pdf
https://cds.cern.ch/record/2835154/files/CMS-B2G-20-009-arXiv.pdf
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ü Jet tagging algorithms based categorizationҦ LƳǇǊƻǾŜ ǎŜƴǎƛǘƛǾƛǘȅ

ü 3D-Fit: MJET 1 + MJET 2 + MJJ

ƁFitting also each of the jets masses

ƁQCD model adapts to data, uses MC-based gaussian kernel templates with increased statistics

ƁProbing up to 4.8 TeV
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CMS-B2G-20-009
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W/Z(qq) HadronicTops

https://cds.cern.ch/record/2799035/files/CMS-EXO-20-007-arXiv.pdf
https://cds.cern.ch/record/2835154/files/CMS-B2G-20-009-arXiv.pdf
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ResultsŦƻǊ ±  Ҧ ±±Ҍ±IΣ IŜŀǾȅ VectorTripletsmodel

Ɓaƻǎǘ ǎǘǊƛƴƎŜƴǘ ƭƛƳƛǘǎ ƻƴ ±Ω ǳǇ ǘƻ пΦу TeV

ƁFirst VBF limits (no exclusion) on all-hadronic search

Ɓ2.3 g̀lobal(3.6 l̀ocal)excess 
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оΦсˋlocal

нΦоˋglobal

CMS-B2G-20-009
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https://cds.cern.ch/record/2799035/files/CMS-EXO-20-007-arXiv.pdf
https://cds.cern.ch/record/2835154/files/CMS-B2G-20-009-arXiv.pdf
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Many searches in CMS with jets in final states, recent Full Run 2 results:

üHigh-mass resonances decaying to a jet and a Lorentz- boosted resonance 

üSearch for resonant and nonresonantproduction 

of pairs of dijet resonances 

üLeptoquarks (LQs) decaying to tau and b
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CMS-EXO-20-007
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ExperimentalSignature
Two large-radius (wide) resolved jets, one

comingfrom R2 (R2-jet) and one comingfrom the

third parton (P3-jet)

SignalModels
WarpedextradimensionswhereR1is a KKgluon(GKK),

R2 is a radion ό˒ύ
ỏ GKKҦ˒Ǝ Ҧggg (trijet)

Searchlargelymodel independent.
22 SRs defined in the 
m(R2)/m(P3) plane

Main backgrounds
MultiJetQCDproductionestimatedwith a data-drivenmethod

https://cds.cern.ch/record/2799035/files/CMS-EXO-20-007-arXiv.pdf
https://cds.cern.ch/record/2799035/files/CMS-EXO-20-007-arXiv.pdf
http://dx.doi.org/10.1007/JHEP05(2017)078
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CMS-EXO-21-010
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Maximumlikelihoodfit in the dijet massperformedin the SRs.

ü Novel experimental signature, experimental exclusion of this benchmark model of new physic
significantlyextended

ü 1.8 g̀lobal(3.2 l̀ocal)excess

https://cds.cern.ch/record/2799035/files/CMS-EXO-20-007-arXiv.pdf
https://cds.cern.ch/record/2812922/files/CMS-EXO-21-010-arXiv.pdf

