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Fig. 3 !χ2 profiles as a function of the Higgs mass (top left), the top
quark mass (top right), the W boson mass (bottom left) and the effec-
tive weak mixing angle (bottom right). The data points placed along
!χ2 = 1 represent direct measurements of the respective observable
and their ±1σ uncertainties. The gray (blue) bands show the results
when excluding (including) the new MH measurements from (in) the
fits. For the blue bands as a function of mt , MW and sin2 θ%

eff the direct

measurements of the observable have been excluded from the fit in
addition (indirect determination). The solid black curves in the lower
plots represent the SM prediction for sin2 θ%

eff and MW derived from
the minimal set of input measurements, as described in the text. In all
figures the solid (dotted) lines illustrate the fit results including (ignor-
ing) theoretical uncertainties in the fit (Color figure online)

dominated by that from !αhad and mt , while the contri-
bution from the uncertainty in MH is again very small.
Adding quadratically theoretical and experimental uncer-
tainties would lead to a total uncertainty in the sin2 θ%

eff pre-
diction of 0.00007.

Finally, the top quark mass, cf. Fig. 3 (top right, blue
band), is indirectly determined to be

mt = 175.8 +2.7
−2.4 GeV, (4)

in agreement with the direct measurement and cross-section-
based determination (cf. Footnote 5).

The measured value of MH together with the fermion
masses, the strong coupling strength αS(M

2
Z) and the three

parameters defining the electroweak sector and its radiative
corrections (chosen here to be MZ , GF and !α

(5)
had(M

2
Z))

form a minimal set of parameters allowing one, for the first
time, to predict all the other SM parameters/observables.

A fit using only this minimal set of input measurements6

yields the SM predictions MW = 80.360 ± 0.011 GeV and
sin2 θ%

eff = 0.23152 ± 0.00010. The !χ2 profile curves of
these predictions are shown by the solid black lines in Fig. 3
(bottom left) and (bottom right). The agreement in central
value and precision of these results with those from Eq. (2)
and (3) (cf. blue bands in the plots) illustrates the marginal
additional information provided by the other observables.

Figure 4 displays CL contours of scans with fixed values
of MW and mt , where the direct measurements of MW and
mt were excluded from the fit. The contours show agree-
ment between the direct measurements (green bands and
data point), the fit results using all data except the MW ,
mt and MH measurements (gray contour areas), and the
fit results using all data except the experimental MW and
mt measurements (blue contour areas). The observed agree-

6For αS(M
2
Z) we use the result from Table 1.


