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Higgs boson couplings
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Sign of Higgs boson couplings to W & Z

VBF WH production
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Beyond the SM: The SMEFT

The SM EFT is a general framework for describing non-SM interactions at a high scale
It assumes the low (electroweak) scale is governed by the SM

~
/'

- do(exp) = d6(SM) + do(d < TeV-1)
§>
Expansion in orders of the new-physics scale: [do(d < TeV-1) = 65 V/ANP + 66 V2/ANP? + ...

If NP distance scale is <TeV-1 we can measure the SMEFT parameters affecting SM fields

If the low-mass fields are only SM then the 65 v/Anp term is constrained by neutrino
masses and the first term in the expansion relevant for Higgs is 66 v2/Anp?2



The SMEFT: CP-even operators
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Simplified template cross sections
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Normalized to SM [a.u.]

SMEFT / SM

Acceptance corrections

Current STXS definitions require fiducial acceptance corrections for EFT interpretation
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Normalized to SM [a.u.]
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Eigenvectors

ecompose Fisher information matrix to get eigenvectors with experimental sensitivity
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ATLAS Preliminary

Constraints on CP-even couplings

SMEFT A =1 TeV

13 TeV, 139 fo~1, my = 125.09 GeV
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Constraints on CP-even couplings
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Higgs boson mass

I | ! ! ! I ! ! | ! ! | I ! | I ! | !
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Higgs boson width -

— qq—> H* > ZZ+2]
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Higgs potential

An alternative
potential

Standard Model

potential
V9)
Higgs field value
in our Universe
/ Current
experimental
knowledge
e
0 1

Nature 607, 41 (2022)
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Higgs potential
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CP-odd Higgs couplings
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The SMEFT: CP-odd operators

In the “top” symmetry scheme there are 71 parameters for
CP-odd interactions at mass-dimension 6 (arXiv:2012.11343)
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Sensitivity to CP-odd couplings
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o6 Constraints on CP-odd couplings
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Flavour-violating Higgs boson couplings
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Flavour-violating Higgs boson couplings
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Significance
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25 Higgs portal
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Summary
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Run 2 constraints on CP-odd couplings

Higgs Yukawa
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