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physics at the Large Hadron Collider
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New Physics

A dedicated search program

Standard Model (SM)

Extensive (~1000 results)


Signature/model driven


Fast ➜ detector level
1 TeV
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How do Standard Model measurements differ ?

SM process driven


Detector-corrected


Focus on precision/longevity 

Jets W and Z bosons 

Top quarks
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JHEP 02 (2022) 142

Test of the strong force at the 
highest collision energies


Sensitive to the proton structure (PDFs)


Extract strong coupling , 
least well known fundamental constant

αS(mZ)

Hadronic jets as probe of the strong force

αS(mZ) = 0.1170 ± 0.0017
Most precise  from collider experiment αS(mZ)

Probe physics beyond the SM  
(i.e. contact-interactions)


For vector-like couplings new physics scale Λ > 32 TeV
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http://cms-results.web.cern.ch/cms-results/public-results/publications/SMP-20-011/
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Electroweak interactions in WW+jets

ATLAS precise measurement of  

Sensitive to electroweak boson self-interactions 
and higher orders in the strong coupling 

pp → e±νμ±νj

JHEP 06 (2021) 003

Compared to state-of-the-art 
theoretical predictions

Differential distributions   
constrain anomalous couplings

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2018-34/


Summary

We have only scraped the surface of the potential of the LHC data

Only touched upon two 13 TeV results, 
but Run3 data is already with us

SM measurements constraint BSM physics 
beyond the LHC direct reach

CMS-TOP-22-012

http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-22-012/index.html

