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There exist two fundamentally different chotces for an EFT.

SMEFT

The Higgs boson transforms in a SU(2) doublet. The Lagrangian contains all possible
operators allowed by the symmetries. Ordering by operator dimension and suppression

(1/A)"
leading Higgs deviations for n=2.

Different choices of operators connected by equations of motion.  \Warsaw basis

SILH basts

equivalent for Ht
HEFT (or Electroweak Chiral Lagrangian)

Higgs transforms as gauge singlet.

Based on chiral per’curbatiow theory.

Ovdering of operators not unique but for tnstance by chiral dimension.



Effective Theory for Ht

Status:
Predictions given only for variation of K)
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Effective Theory for Ht

Status:
Predictions given only for variation of K)

HEFT- two Higgs couplings only to be probed in H
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HEFT

SMEFT

®
®

S,

NLO results available

[Buchalla et al '1.8; Helnrich et al '20]

di-Higgs is THE place to
probe differences

Ln one or two Higgs
couplings

many more couplings
only n H:
degeneracies?

UV models that don't
linearise to SMEFT?

contains dipole operator (which bg pOWEr
counting Ls expected to be of higher order
though)

Combination with single Higgs fits
stmpler



Htt production has large RCD corrections

COWLPLLaateal to compute due to va rious mass scales.

Full top mass dependent computations for NLO QCP available nuwmerically.

[Borowka et al. L&, Baglio et al. “19]

POWHEG implementation of HEFT HH @ NLO RCD avatlable.

[Buchalla et al '1.£]
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[Buchalla et al '1.8; Hetnrich et al '20]

Strong dependence on EFT coefficlent!

Problem:
Lncertatntres to be winderstood:

*  large wm renormalization scheme
uwoertaiwtg
[Baglio et al. 19, Baglio et al. '20]
*  ntrinsie uncertainty from
numerical evaluation
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Rewelghting procedure for EFT
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[Buchalla et al '1.8; Hetnrich et al '20]

Recommendations on the wa Y

[Alasfar, cadamuro, Dimitriadt, Ferrart, RG,
Hetnrich, Lang, OrdeR, Perelra Sanchez, Scybozl

Benchmarks b Y [carvalho, Dall’Osso, Dorigpo,
Goertz, Gottadro "15]



Single Higgs production provides bounds to the single Higgs couplings

wWe do wot expect that HH can mero\/e on them (though ma 5be for degeneractes)
[Gillioz, RG, Grojean, Mithlleitner, Salviont 12,
AzatoV, Contlno, Pantco, Sown 15, Azatov,
arojean, Paul, Salvioni ‘1&]

Trilinear Hhggs self-coupling enters via electroweak Loops to single Higgs production

’ i . [Mccullough 14, Gorbahn,
N § . Haisch '16, Degrassi,
Y ! & - Glardino, Maltont, Pagani
e 16, Blzown, Gorbahw,
-7 Haisch Zanderight “16]

Global fit necessary, including HH and differential measurements to resolve

degeneracies o , ,
[DL Vvita, Grojean, Pantceo,

Rimbaw, vantalon 17,
Maltont, Pagant, Shivajt,
Zhao 1£]



Single Higgs production provides bounds to the single Higgs couplings
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Single Higgs production provides bounds to the single Higgs couplings

We do not expect that HH can mprove on them (though maybe for degeneracies)
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Trilinear Hhggs self-coupling enters via electroweak Loops to single Higgs production
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But is it enough to tnclude the tree-Level operators tnto the global fit?

self-coupling
modification

40
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- [Alasfar, De Blas,

—60

E.9. poorly constrained four-fermion operators

enter at NLO to single Higgs production
[work in progress with L. Alasfar and ). e Blas]

60—

Higgs onl

Higgs+ ttQQ O(A™Y)
ttQQ O(A™)

ttQQ O(A™?)
[bounds from 4 top

prod wetton from SMEFLT
collaboration ‘217

RG, to appear]
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o four-top quark singlet operator



* Di-Higgs production provides new wnformation beyond pure trilinear coupling

* HEFT/SMEFT? di-Higgs production could potentially distinguish, BUT: two new
unconstrained parameters

- also stngle Higgs production can be used to constrain trilinear Higgs self-
coupling

* though keeping in mind that wmore weakly constrained operators enter into single
Higgs production
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