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µνΦ

OBB = Φ†B̂µνB̂
µνΦ OBW = Φ†B̂µνŴ
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The Fermionic Sector
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)
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where Φ†↔DµΦ ≡ Φ†DµΦ−DµΦ†Φ and Φ†σa
↔
DµΦ ≡ Φ†σaDµΦ−DµΦ†σaΦ.

To this list, we should add the 4-fermion operators and the dipole operators.
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Example of fit in the SMEFT case, from Almeida et al., arXiv: 2108.04828 (see the
reference for further details).
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Appelquist-Longhitano-Feruglio (ALF) Basis

Appelquist and Bernard, PRD 22 (1980) 22
Longhitano, PRD 22 (1980) 1166; NPB 188 (1981) 118
Feruglio, Int.J.Mod.Phys. A8 (1993) 4937

A1 = BµνTr(TW µν)

A2 = iBµνTr(T[Vµ,Vν ])

A3 = iTr(Wµν [V
µ,Vν ])

A4 = (Tr(VµV
µ))2

A5 = Tr((DµVµ)2)

A6 = (Tr(VµVν))
2

A7 = (Tr(TWµν))
2

A8 = iTr(TWµν)Tr(T[Vµ,Vν ])

A9 = εµνρλTr(TVµ)Tr(VνWρλ)

A10 = Tr(TDµVµ)Tr(TDνVν)

A11 = Tr([T,Vν ]DµVµ)Tr(TVν)

A12 = Tr(VµV
µ)(Tr(TVν))

2

A13 = Tr(VµVν)Tr(TVµ)Tr(TVν)

A14 = (Tr(TVµ)Tr(TVν))
2
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Higgs Effective Field Theory (HEFT) Basis
Feruglio, Int.J.Mod.Phys. A8 (1993) 4937
Contino at al., JHEP 1005 (2010) 089
Alonso et al., PLB 722 (2013) 330
Brivio et al., JHEP 1403 (2014) 024
Buchalla et al., NPB 880 (2014) 552-573
Brivio et al., EPJC 76 (2016) 416

The Bosonic Sector – CP-Even

PT (h) =
v2

4
Tr(TVµ)Tr(TVµ)FT (h) PG(h) = −1

4
Ga
µνG

aµνFG(h)

PB(h) = −1

4
BµνB

µνFB(h) PW (h) = −1

4
W a
µνW

aµνFW (h)

P1(h) = BµνTr(TW µν)F1(h) P2(h) = iBµνTr(T[Vµ,Vν ])F2(h)

P3(h) = iTr(Wµν [V
µ,Vν ])F3(h) P4(h) = iBµνTr(TVµ)∂νF4(h)

P5(h) = iTr(WµνV
µ)∂νF5(h) P6(h) = (Tr(VµV

µ))2F6(h)

P7(h) = Tr(VµV
µ)∂ν∂

νF7(h) P8(h) = Tr(VµVν)∂
µF8(h)∂νF ′

8(h)

P9(h) = Tr((DµVµ)2)F9(h) P10(h) = Tr(VνDµVµ)∂νF10(h)

P11(h) = (Tr(VµVν))
2F11(h) P12(h) = (Tr(TWµν))

2F12(h)

P13(h) = iTr(TWµν)Tr(T[Vµ,Vν ])F13(h) P14(h) = εµνρλTr(TVµ)Tr(VνWρλ)F14(h)

P15(h) = Tr(TDµVµ)Tr(TDνVν)F15(h) P16(h) = Tr([T,Vν ]DµVµ)Tr(TVν)F16(h)

P17(h) = iTr(TWµν)Tr(TVµ)∂νF17(h) P18(h) = Tr(T[Vµ,Vν ])Tr(TVµ)∂νF18(h)

P19(h) = Tr(TDµVµ)Tr(TVν)∂
νF19(h) P20(h) = Tr(VµV

µ)∂νF20(h)∂νF ′
20(h)

P21(h) = (Tr(TVµ))2∂νF21(h)∂νF ′
21(h) P22(h) = Tr(TVµ)Tr(TVν)∂

µF22(h)∂νF ′
22(h)

P23(h) = Tr(VµV
µ)(Tr(TVν))

2F23(h) P24(h) = Tr(VµVν)Tr(TVµ)Tr(TVν)F24(h)

P25(h) = (Tr(TVµ))2∂ν∂
νF25(h) P26(h) = (Tr(TVµ)Tr(TVν))

2F26(h)

P�H(h) =
1

v2
(∂µ∂

µh)2F�H(h) PDH(h) =
1

v4
((∂µh)(∂µh))2FDH(h)

The Fermionic Sector

N1(h) ≡ Q̄L γµV
µQLF N2(h) ≡ Q̄R γµU

†VµUQRF
N3(h) ≡ Q̄L γµ[Vµ,T]QLF N4(h) ≡ Q̄R γµU

†[Vµ,T]UQRF
N5(h) ≡ Q̄L γµ{Vµ,T}QLF N6(h) ≡ Q̄R γµU

†{Vµ,T}UQRF
N7(h) ≡ Q̄L γµTVµTQLF N8(h) ≡ Q̄R γµU

†TVµTUQRF
. . .
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Example of fit in the SMEFT case, from Brivio et al., EPJC 76 (2016) 416 (see the
reference for further details).
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Minimal Linear σ Model

When considering the MLσM, integrating out σ, the contributions to the low-energy
operators can be read in the following table taken by Feruglio et al., JHEP 1606 (2016)
038
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Table 2: E↵ective operators before electroweak symmetry breaking, including two and
four derivative couplings, together with their coe�cients up to their first corrections in
the 1/� expansion. The bosonic contributions from SO(5) breaking contributions (↵ 6= 0
and/or � 6= 0) are also shown. The right-hand column indicates the order in 1/� at which
a given couplings first appears. The Higgs field h is defined as the excitation of the field
', see Eq. (12).
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