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Abstract In view of the discovery of a new boson by the
ATLAS and CMS Collaborations at the LHC, we present
an update of the global Standard Model (SM) fit to elec-
troweak precision data. Assuming the new particle to be
the SM Higgs boson, all fundamental parameters of the
SM are known allowing, for the first time, to overcon-
strain the SM at the electroweak scale and assert its valid-
ity. Including the effects of radiative corrections and the ex-
perimental and theoretical uncertainties, the global fit ex-
hibits a p-value of 0.07. The mass measurements by AT-
LAS and CMS agree within 1.3σ with the indirect deter-
mination MH = 94+25

−22 GeV. Within the SM the W bo-
son mass and the effective weak mixing angle can be ac-
curately predicted to be MW = 80.359 ± 0.011 GeV and
sin2 θ#

eff = 0.23150 ± 0.00010 from the global fit. These re-
sults are compatible with, and exceed in precision, the di-
rect measurements. For the indirect determination of the top
quark mass we find mt = 175.8 +2.7

−2.4 GeV, in agreement with
the kinematic and cross-section-based measurements.

1 Introduction

The discovery by the ATLAS [1] and CMS [2] experiments
at the LHC of a new particle with mass ∼126 GeV and
with properties compatible with those of the Standard Model
(SM) Higgs boson concludes decades of intense experimen-
tal and theoretical work to uncover the mechanism of elec-
troweak symmetry breaking and mass generation. If forth-
coming data confirm that the new particle is the SM Higgs
boson, this discovery exhibits another—possibly the great-
est ever—triumph of the SM, as not only the SM predicts the
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Higgs couplings to the SM fermions and bosons, but it also
constrains the Higgs boson to be light compared to its uni-
tarity bound of roughly a TeV. This indirect information on
the Higgs mass was extracted from Higgs loops affecting the
values of Z boson asymmetry observables and the W mass.
Global fits to precisely measured electroweak data derived
95 % confidence level (CL) upper limits on the Higgs mass
of around 160 GeV [3–6].

In this letter we interpret the new particle as the SM
Higgs boson and present the consequences on the global
electroweak fit. A detailed description of the experimental
data, the theoretical calculations, and the statistical frame-
work used in the analysis is provided in past publica-
tions [6, 7]. Here, we only briefly recall the most relevant
aspects of the analysis and highlight recent changes. The
main goal of this letter is to quantify the compatibility of the
mass of the discovered boson with the electroweak precision
data and its impact on the indirect determination of the W

boson mass, the effective weak mixing angle, and the top
quark mass. The implications of the discovery on the SM
with three and four fermion generations were also studied
in [8].

2 Experimental data and theoretical predictions

The experimental input used in the fit includes the elec-
troweak precision data measured at the Z pole and their cor-
relations [9], the latest world average values for the mass
of the W boson, MW = 80.385 ± 0.015 GeV [10], and
its width, ΓW = 2.085 ± 0.042 GeV [11], the latest aver-
age of the direct top-mass measurements from the Teva-
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