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Fig. 2 Left: pull comparison of the fit results with the direct measure-
ments in units of the experimental uncertainty. Right: determination
of MH excluding the direct MH measurements and all the sensitive

observables from the fit, except the one given. Note that the fit results
shown are not independent

sponding profile curves excluding in addition the new MH

measurements are shown (gray bands). The results from the
direct measurements for each variable are also indicated by
data points at !χ2 = 1.5 The inclusion of the direct mea-
surement of the Higgs-boson mass substantially improves
the precision of the fit predictions.

The fit indirectly determines the W mass (cf. Fig. 3—
bottom left, blue band) to be

MW = (80.3593 ± 0.0056mt ± 0.0026MZ ± 0.0018!αhad

± 0.0017αS ± 0.0002MH ± 0.0040theo) GeV

R0
b . As a compensation of the missing value of R0

$ we provide a value
for αS(M

2
Z). Since the fit results are independent of the exact αS value,

we use our fit result 0.1191 ± 0.0028 in this case.
5We show the aforementioned result of the Tevatron combination of
the direct top-mass measurements [12], the top pole mass derived
from the measured t t̄ cross section at the Tevatron (mt = 173.3 ±
2.8 GeV), assuming no new physics contributes to this cross-section
measurement [32], the direct top-mass measurement of ATLAS deter-
mined in 1.04 fb−1 of pp collisions at

√
s = 7 TeV (mt = 174.5 ±

2.4 GeV) [33], the direct top-mass measurement of CMS based on
5.0 fb−1 of 7 TeV data (mt = 173.5 ± 1.1 GeV) [34], the aforemen-
tioned W mass world average [10] and the LEP/SLD average of the
effective weak mixing angle (sin2 θ$

eff = 0.23153 ± 0.00016) [9].

= (80.359 ± 0.011tot) GeV, (2)

which exceeds the experimental world average in precision.
The different uncertainty contributions originate from the
uncertainties in the input values of the fit as given in the
second column in Table 1. The dominant uncertainty is due
to the top quark mass. Due to the weak, logarithmic depen-
dence on MH the contribution from the uncertainty on the
Higgs mass is very small compared to the other sources of
uncertainty. Note that in the Rfit scheme [17, 18] the treat-
ment of the theoretical uncertainty as uniform likelihood
corresponds a linear addition of theoretical and experimen-
tal uncertainties. Quadratic addition would give a total un-
certainty in the MW prediction of 0.008.

The indirect determination of the effective weak mixing
angle (cf. Fig. 3—bottom right, blue band) gives

sin2 θ$
eff = 0.231496 ± 0.000030mt ± 0.000015MZ

± 0.000035!αhad

±0.000010αS ± 0.000002MH ± 0.000047theo

= 0.23150 ± 0.00010tot, (3)

which is compatible and more precise than the average of
the LEP/SLD measurements [9]. The total uncertainty is


