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* Usual pheno looks very different!
 And works very, very well: PDG
* Field theory ensures consistency of SM!

e Can both be true? Yes! How?

* Perturbative results are quantitative dominant
even if qualitatively incomplete

* Can such a thing happen?
* Yes! Frohlich-Morchio-Strocchi mechanism

 Augments perturbation theory

« Composite asymptotic states
« Additional expansion in the Higgs vev
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« Reduced SM: Only W/Z and the Higgs

* Higgs too heavy and too strong weak coupling
* Qualitatively but not quantitatively

e Trend seen in ATLAS/CMS off-shell ZZ- 4|
e 1.11(7) 180-220 GeV (ATLAS)/~0.8(2) 220-275 GeV (CMS)
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* Collision of bound states - 'constituent' particles
« Standard perturbation theory

* Higgs partners just spectators
* Similar to pp collisions
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How events looks like (LEP/ILC)

e-H bound state

e*-H bound state

(hehelhuhu)=(eeluu)+{mmn)(eejun)+{ee)(Mnjuu,)+...
NLO: 1525 diagrams+3431 diagrams

Enhanced Feynman rules: New bound state splitting vertex
Can be calculated with standard tools: Managable
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How events looks like (LEP/ILC)

e-H bound state

e*-H bound state

* Collision of bound states - 'constituent' particles

 Gauge-invariant: Just like hadrons

 Full weak doublets included
 Restores Bloch-Nordsieck theorem

* At TeV colliders of order strong corrections
* Generalizes to the LHC
* PDFs at high energies affected
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Summary

* Field theory requires composite states

* Confirmed by lattice
* Analytically treatable with FMS
 Can have measurable impact

* Unaccounted-for SM background

* Or: Guaranteed discovery of the effect in the SM
or a serious theoretical problem

* FMS mechanism applicable to many theories

« 2HDM, GUTs, MSSM, quantum gravity
* Qualitative impact in many new physics scenarios

@axelmaas Review: 1712.04721
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