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)
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Parameter Input Value Ref.

m̂Z 91.1875± 0.0021 [19, 32, 33]

ĜF 1.1663787(6)× 10−5 [32, 33]

α̂ew 1/137.035999074(94) [32, 33]

Table 1. Current best estimates of the core input parameters used to make predictions in the
SMEFT.

muon decays ĜF and the measured Z mass (m̂Z). It is convenient to relate observables in

terms of the parameters g2, sin2 θ = g21/(g
2
1 + g22) and the electroweak vacuum expectation

value (vev) v. Defining at tree level the effective measured mixing angle

sin2 θ̂ =
1

2
−

1

2

√

1−
4πα̂ew√
2 ĜF m̂2

Z

, (2.1)

then the measured value of the SUL(2) gauge coupling can be inferred (at tree level) via

ĝ2 sin θ̂ = 2
√
π α̂1/2

ew . (2.2)

The effective measured vacuum expectation value (vev) in the SM can be defined as

v̂2 = 1/
√
2 ĜF . All of these input parameters are redefined going from the SM to the

SMEFT, and the resulting shifts are characterized in section 2.1. We will consistently

use the notation that the measured parameters, or inferred measured parameters (such as

sin2 θ̂, ĝ2), are denoted with a hat superscript. In relating predictions to these input pa-

rameters we will consistently only include corrections in the SMEFT that are suppressed

by v̄2T /Λ
2, neglecting v̄4T /Λ

4 contributions. For this reason SMEFT parameters multi-

plying insertions of higher dimensional operators can be traded for α̂ew, v̂2, m̂Z using the

SM relations.6

2.1 Input parameters

Calculating expressions, we use the canonically normalized SMEFT in the basis of ref. [15].

By canonically normalized, we mean that the kinetic terms of all propagating fields have

been taken to a minimal form, with a field and v̄2T independent Wilson coefficient. Many of

our results build upon the discussion in ref. [16]. For example, the canonically normalized

SMEFT Lagrangian parameters are denoted with bar superscripts, as defined in ref. [16].

The SM Lagrangian parameters and theoretical predictions for observables in the SM will

have no superscript (no hat and no bar) and if we stop at the leading order of the SM

value we will add: (. . .)SM to specify it. In the following sections we will use the shorthand

notation s2
θ̂
= sin2 θ̂, c2

θ̂
= cos2 θ̂.7 The canonically normalized gauge fields introduce the

gauge couplings given by g1,2 = ḡ1,2(1+CH(B,W ) v̄
2
T ). For completeness, we summarize the

relation between the SMEFT Lagrangian parameters and the measured input parameters

in this section.
6As well as these core input parameters, we also note that the values of

{

mt,αs,mH ,mc,mb,mτ ,

V ij
CKM ,∆α(5)

had, · · ·
}

are also required in a truly global EWPD analysis of all data.
7See the appendix for a discussion of the notational conventions.
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