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Precision era for multiboson productions
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— Multiboson productions — trilinear
& quartic gauge couplings

— Small deviations from SM
values — new physics
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Standard Model Effective Field Theory
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— Generic approach — consistent and model independent way to parametrise

deviations in all SM processes
— EFT models are available at LO or NLO

— Well-motivated phenomenologically & mature in terms of tools and techniques
— Not perfect, but it is arguably today’s best choice for a comparison exercise without
going directly into specific models
Sketch from Jorge’s talk at ESPP 2025 4



https://agenda.infn.it/event/44943/contributions/266909/

Diboson analyses with EFT interpretations
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= clean final state with backtoback Ws
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Results

Sensitive to quartic gauge couplings

SMEFT at mass dimension 8

Stronger bounds as compared to yy — VV (had.)
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analysis with tagged protons
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Limits competitive with VBS processes for some operators
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CMS-SMP-22-011

VBS in ZV and WV @run2

= Vector boson scattering — pure electroweak process with @(agw); additional
contributions from @(aEWaS)

Semi-leptonic final states challenging but larger cross section — enhanced
sensitivity to anomalous gauge couplings
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More in Andrea’s talk 8
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VBS in ZV and WV @Run2
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VBS in ZV and WV @run2
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Combined SMEFT interpretation

— First combined SMEFT interpretation by CMS with Higgs, Top, QCD, and EW sectors
— Each operator can impact multiple processes, and each process is sensitive to

multiple operators

§t(®)X Direct EFT
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Combination of 7 CMS measurements (@13TeV), & EWPO measured at LEP and SLC
Inputs chosen to provide sensitivity to broad set of operators, have negligible overlap in

event selection, and background contributions are either small or estimated from data
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Individual constraints on coefficients

— Constraints on 64 Wilson coefficients

— Combination of Wy & H — yy — improved constraint on cW
- Stronger constraints on the two- heavy -two- hght quark coefflclents

P NN
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Linear-only & linear+quadratic constraints
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Simultaneous constraints on coefficients

1D limits with other Wilson coefficients profiled

— Constraints on 42 linear combinations of Wilson coefficients; remaining 22 linear
combinations (flat directions) are fixed to zero (PCA analysis)

= Channels like H—yy, EWPO, incl. jets, & ttX contribute differently to each
eigenvector More in Jiwon’s talk

— p-value for the compatibility with the SM (all ¢i = 0) 1.7%
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Summary

— Effective field theories — Probe BSM scale much higher than experimental scale, i.e.
probing BSM via indirect loop effects
— Model independent — different measurements can be combined
— SMEFT framework is often used
— Multiple EWK measurements in CMS with added SMEFT interpretations (several in
pipeline)
— Several channels/data samples not yet included in current ATLAS +CMS EFT
combinations
— Many potential challenges and open points
— Overlap between input analyses
— Harmonisation of systematics & phase-space across analyses
— SMEFT assumptions/tools
= Unitarity bounds
— Larger rung dataset with improved analysis techniques + rare processes + lessons
learnt from run2-based combinations — possible to set tighter constraints on
operators
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