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Observable Experimental Value Ref. SM Theoretical Value Ref.

m̂Z [GeV] 91.1875± 0.0021 [19] – –

m̂W [GeV] 80.385± 0.015 [49] 80.365± 0.004 [50]

ΓZ [GeV] 2.4952± 0.0023 [19] 2.4942± 0.0005 [48]

R0
ℓ 20.767± 0.025 [19] 20.751± 0.005 [48]

R0
c 0.1721± 0.0030 [19] 0.17223± 0.00005 [48]

R0
b 0.21629± 0.00066 [19] 0.21580± 0.00015 [48]

σ0h [nb] 41.540± 0.037 [19] 41.488± 0.006 [48]

AℓFB 0.0171± 0.0010 [19] 0.01616± 0.00008 [32]

Ac
FB 0.0707± 0.0035 [19] 0.0735± 0.0002 [32]

Ab
FB 0.0992± 0.0016 [19] 0.1029± 0.0003 [32]

Table 2. Experimental and theoretical values of the observables used in the illustrative fits.

For example, a set of reasonable prior conditions to impose is that the power counting

expansion of the theory is under control, and that each individual observable falls within

Nσ of each measurement, so that

Cfit < 0.1, θ̂i − θi(Cmin
fit ) < N δθi (5.3)

with δθi the total combined error on an observable θi. The value of N chosen in these

conditions dictates the specific global minimum found in the χ2 minimization. In particular

the presence of the Ab
FB anomaly that deviates at the ∼ 2.5σ level from the SM predictions

indicates that N > 2.5 as a minimization condition is reasonable to not bias the global

minimum in favour of non-vanishing Cmin
fit . Choosing N = 2.8, and seeding a minimization

with Cmin
fit = 0, we find

Cmin
fit =

{
−3.0, 7.9, 12, 87,−14, 3.4,−11× 101, 9.2, 0.13,−1.4× 10−2

}
× 10−4. (5.4)

It is interesting to note that with this procedure the least constrained entries in Cmin
fit

corresponds to operators that lead to vertex corrections of the Z boson to fermions.

However, we stress the arbitrariness of the conditions imposed to obtain this minima

and that it does not hold any particular physical significance. For example, another rea-

sonable prior condition can be constructed based on noting that one can group the Ci into

subgroups that strongly mix under RG evolution (see refs. [16, 51–53] for the relevant RGE

results). Such Wilson coefficients will tend to flow together in value under RG evolution.

This can motivate grouping the operators into classes of the form

Cq =

{
C(1)
Hq
pr
, C(3)

Hq
pr
, CHu

pr
CHd

pr

}
, Cℓ =

{

C(1)
Hℓ
pr
, C(3)

Hℓ
pr
, CHe

pr

}

. (5.5)

Then imposing the conditions in eq. (5.3) gives a minimum with these grouped Wilson

coefficients O(10−3) and CHWB ∼ O(10−5). The individual minima, with two different
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