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Leading-order Lagrangian
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o U = exp(2ip*T*/v), Fy(h/v) =>" fu(h/v)", etc.

o SM: f1 =2, fo =1, foso = 0, etc.

e deviations ~ £ = ;—z; £ ~ 10% still allowed

e Lo non-renormalizable, cut-off A =4n f — EWyL
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EW L Basic assumptions

e particle content of SM, mass gap
gauge bosons and fermions weakly coupled to Higgs dynamics

e symmetries: SM gauge symmetries
conservation of lepton and baryon number
conservation at lowest order of custodial symmetry,

CP invariance in the Higgs sector, (fermion flavour).

e power counting by chiral dimensions < loop expansion
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Loop counting = chiral counting

Urech; Nyffeler, Schenk; Hirn, Stern; G.B., Cata, Krause

chiral dimensions: (A0, h.=0, [0.,9vyv].=1
loop order: 2L + 2 =% (chiral dim.)
example: 4,—6,+4,+2, =4
.
= [Lrole = 2, INLO]. =4 (local terms; D™, n > 0)

UhD*, ¢*X?Uh, ¢XUhD? y*p*UhD, wy*UhD? vy*y*Uh

o ), X?Uh not LO
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Power counting operator classes

— classification of NLO operators

UhD*, X2Uh, XUhD?, V2URD, Vv UhD?, VAUR

oo Y M X

related work: Giudice et al., Contino et al., Alonso et al.
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Loop vs. dimensional counting
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LO couplings
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Sample applications

h — Z0T0

h — vy
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Higgs-pair production in gluon fusion
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Grober, Miihlleitner, Spira, Streicher
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Delgado, Dobado, Herrero, Sanz-Cillero
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Nonlinear EFT section Outline

1. Motivation and leading-order Lagrangian

2. Renormalization of the chiral Lagrangian

3. Connection of chiral Lagrangian to x-formalism
4. Linear vs. nonlinear EFT

5. Sample applications
o h — ZIT =, h— vy, h— Zv
e Higgs-pair production in gluon fusion
e v scattering; v* — wTw™, v*v* — h form factors

e TeV-scale particle pair production at NLO

6. Concluding remarks
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Summary EW L

e natural framework for sizable NP in Higgs couplings

e power counting by chiral dimensions

e consistent EF T, systematic improvement possible

e LO description <> k-formalism
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