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Table 10.5: Principal Z pole observables and their SM predictions (cf. Table 10.4).
The first s2

ℓ is the effective weak mixing angle extracted from the hadronic charge
asymmetry, the second is the combined value from the Tevatron [163,164,165], and
the third from the LHC [168,169]. The values of Ae are (i) from ALR for hadronic
final states [154]; (ii) from ALR for leptonic final states and from polarized Bhabba
scattering [156]; and (iii) from the angular distribution of the τ polarization at
LEP 1. The Aτ values are from SLD and the total τ polarization, respectively.

Quantity Value Standard Model Pull

MZ [GeV] 91.1876 ± 0.0021 91.1880± 0.0020 −0.2
ΓZ [GeV] 2.4952 ± 0.0023 2.4955± 0.0009 −0.1
Γ(had) [GeV] 1.7444 ± 0.0020 1.7420± 0.0008 —
Γ(inv) [MeV] 499.0 ± 1.5 501.66 ± 0.05 —
Γ(ℓ+ℓ−) [MeV] 83.984 ± 0.086 83.995 ± 0.010 —
σhad[nb] 41.541 ± 0.037 41.479 ± 0.008 1.7
Re 20.804 ± 0.050 20.740 ± 0.010 1.3
Rµ 20.785 ± 0.033 20.740 ± 0.010 1.4
Rτ 20.764 ± 0.045 20.785 ± 0.010 −0.5
Rb 0.21629± 0.00066 0.21576± 0.00003 0.8
Rc 0.1721 ± 0.0030 0.17226± 0.00003 −0.1

A
(0,e)
FB 0.0145 ± 0.0025 0.01616± 0.00008 −0.7

A
(0,µ)
FB 0.0169 ± 0.0013 0.6

A
(0,τ)
FB 0.0188 ± 0.0017 1.6

A
(0,b)
FB 0.0992 ± 0.0016 0.1029± 0.0003 −2.3

A
(0,c)
FB 0.0707 ± 0.0035 0.0735± 0.0002 −0.8

A
(0,s)
FB 0.0976 ± 0.0114 0.1030± 0.0003 −0.5

s̄2
ℓ 0.2324 ± 0.0012 0.23155± 0.00005 0.7

0.23176± 0.00060 0.3
0.2297 ± 0.0010 −1.9

Ae 0.15138± 0.00216 0.1468± 0.0004 2.1
0.1544 ± 0.0060 1.3
0.1498 ± 0.0049 0.6

Aµ 0.142 ± 0.015 −0.3
Aτ 0.136 ± 0.015 −0.7

0.1439 ± 0.0043 −0.7
Ab 0.923 ± 0.020 0.9347 −0.6
Ac 0.670 ± 0.027 0.6676± 0.0002 0.1
As 0.895 ± 0.091 0.9356 − 0.4
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Table 10.4: Principal non-Z pole observables, compared with the SM best fit
predictions. The first MW and ΓW values are from the Tevatron [219,220] and
the second ones from LEP 2 [170]. The value of mt differs from the one in the
Particle Listings since it includes recent preliminary results. The world averages
for gνe

V,A are dominated by the CHARM II [82] results, gνe
V = −0.035 ± 0.017 and

gνe
A = −0.503 ± 0.017. The errors are the total (experimental plus theoretical)

uncertainties. The ττ value is the τ lifetime world average computed by combining
the direct measurements with values derived from the leptonic branching ratios [45];
in this case, the theory uncertainty is included in the SM prediction. In all other
SM predictions, the uncertainty is from MZ , MH , mt, mb, mc, α̂(MZ), and αs,
and their correlations have been accounted for. The column denoted Pull gives the
standard deviations.

Quantity Value Standard Model Pull

mt [GeV] 173.24 ± 0.95 173.87 ± 0.87 −0.7
MW [GeV] 80.387 ± 0.016 80.363 ± 0.006 1.5

80.376 ± 0.033 0.4
ΓW [GeV] 2.046 ± 0.049 2.090 ± 0.001 −0.9

2.196 ± 0.083 1.3
MH [GeV] 125.6 ± 0.4 125.5 ± 0.4 0.1
ργW 0.45 ± 0.31 0.01 ± 0.03 1.4

0.12 ± 0.43 0.00 ± 0.03 0.3
ργZ 0.08 ± 0.28 0.01 ± 0.04 0.2
ρZW 0.30 ± 0.39 0.00 ± 0.01 0.8
gνe
V −0.040 ± 0.015 −0.0397 ± 0.0001 0.0

gνe
A −0.507 ± 0.014 −0.5064 0.0

QW (e) −0.0403 ± 0.0053 −0.0473 ± 0.0003 1.3
QW (p) 0.064 ± 0.012 0.0708 ± 0.0003 −0.6
QW (Cs) −72.62 ± 0.43 −73.25 ± 0.01 1.5
QW (Tl) −116.4 ± 3.6 −116.90 ± 0.02 0.1
ŝ2
Z(eDIS) 0.2299 ± 0.0043 0.23126 ± 0.00005 −0.3

ττ [fs] 291.13 ± 0.43 291.19 ± 2.41 0.0
1
2 (gµ − 2 − α

π ) (4511.07± 0.79) × 10−9 (4508.68 ± 0.08) × 10−9 3.0

should yield approximately Gaussian combined errors by the large number theorem. An
exception is the theory dominated error on the τ lifetime, which we recalculate in each
χ2-function call since it depends itself on αs. Sizes and shapes of the output errors
(the uncertainties of the predictions and the SM fit parameters) are fully determined by
the fit, and 1 σ errors are defined to correspond to ∆χ2 = χ2 − χ2

min = 1, and do not
necessarily correspond to the 68.3% probability range or the 39.3% probability contour
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We are pleased to announce the fourth Higgs Effective Field Theories 
workshop (HEFT2016) will take place at the Niels Bohr Institute at the University 

of Copenhagen from Wednesday 26th to Friday 28th October 2016. 
Pervious installments of the workshop were held at CERN (2013), Madrid 

(2014) and Chicago in 2015.


