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Higgs boson couplings

[CMS Collaboration, 2022]

July 25, 2025 2/5

[ATLAS Collaboration, 2019]

|κe | < 260 @ 95 % C.L.

κe =
gēeh

gSM
ēeh

couplings to EW gauge bosons;

couplings to the third 
generation massive fermions;

coupling to the muon;

Higgs self couplings;

couplings to the light quarks;

coupling to the electron.

https://arxiv.org/abs/2207.00043
https://arxiv.org/abs/1909.10235
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Standard Model Effective Field Theory at Dimension Six
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[Grzadkowski, Iskrzyński, Misiak, Rosiek, 2010]

𝒪eϕ = (ϕ†ϕ) (l̄LϕeR)

 ℒ d=6
SMEFT = ℒSM +

n6

∑
i=1

𝒞(6)
i (μ) 𝒪(6)

i , [𝒞(6)
i ] = − 2

Oeω

ω

ω→

ω

eR

l̄L

https://arxiv.org/abs/1008.4884


δmW = − v2 g2
L

4(g2
L − g2

Y)
𝒞ϕD − v2 gLgY

g2
L − g2

Y
𝒞ϕWB .
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Generated SMEFT Operators
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Oeω (ω†ω) (l̄LωeR) Oωe (iω†→↑
D µω)(ēRεµeR)

O
(1)
ωl (iω†→↑

D µω)(l̄LεµlL) O
(3)
ωl (iω†→↑

D I
µω)(l̄LεµϑI lL)

Oω↭ (ω†ω)↭(ω†ω) OωD |ω†Dµω|
2

OωB (ω†ω) (BµεBµε) OωW (ω†ω) (W I
µεW µεI)

OωW B (ω†ϑIω) (W I
µεBµε)

Operators generated at tree- and one-loop level 
by models with VLL pairs

Example diagrams:

Example formula:
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Results for models with pairs of VLLs

κe

Projection for 
Higgs pole run 
at FCC-ee 
[d’Enterria, Poldaru, 
Wojcik, 2021] 

κe = 1.6

κe = 120
Projections for 
HL-LHC 

[Cepeda et al, 2019]
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κe = 1 −
v3

2me

𝒞eϕ

https://arxiv.org/abs/2107.02686
https://arxiv.org/abs/2107.02686
https://arxiv.org/abs/2107.02686
https://arxiv.org/abs/1902.00134


Thank you!


