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Figure 10.4: 1 σ constraints (39.35%) on S and T from various inputs combined
with MZ . S and T represent the contributions of new physics only. (Uncertainties
from mt are included in the errors.) The contours assume MH = 117 GeV except
for the central and upper 90% CL contours allowed by all data, which are for
MH = 340 GeV and 1000 GeV, respectively. Data sets not involving MW are
insensitive to U . Due to higher order effects, however, U = 0 has to be assumed in
all fits. αs is constrained using the τ lifetime as additional input in all fits. Because
this has changed significantly since the 2008 edition of this Review (see the discussion
in Sec. 10.5), the strongly αs-dependent solid (green) contour from Z lineshape
and cross-section measurements has moved significantly towards negative S and T .
The long-dashed (magenta) contour from ν scattering has moved closer towards
the global averages (see Sec. 10.3). The long-dash-dotted (indigo) contour from
polarized e scattering [123,125] is the upper tip of an elongated ellipse centered at
around S = −15 and T = −21. At first sight it looks as if it is deviating strongly
but it is off by only 1.8 σ. This illusion arises because ∆χ2 > 0.8 everywhere on the
visible part of the contour. Color version at end of book.

CL which is weaker compared to the 2008 edition of this Review, i.e. before the latest
developments in APV and the ν-DIS interpretation. In fact, tuned mass splittings of the
extra leptons and quarks [239] can now yield fits with only moderately higher χ2 values
(by about 1 unit) than for the SM. A more detailed analysis is also required if the extra
neutrino (or the extra down-type quark) is close to its direct mass limit [240]. Thus, a
fourth family is disfavored but not excluded by current data. Similar remarks apply to a
heavy mirror family [241] involving right-handed SU(2) doublets and left-handed singlets.
A more detailed discussion based on the same data set as used for this Review can be
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