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Figure 10.2: One-standard-deviation (39.35%) uncertainties in MH as a function
of mt for various inputs, and the 90% CL region (∆χ2 = 4.605) allowed by all data.
αs(MZ) = 0.120 is assumed except for the fits including the Z lineshape data. The
95% direct lower limit from LEP 2 is also shown.

The 90% central confidence range from all precision data is

42 GeV ≤ MH ≤ 124 GeV . (10.50)

Including the results of the direct searches [143] as an extra contribution to the likelihood
function drives the 95% upper limit to MH ≤ 161 GeV. As two further refinements, we
account for (i) theoretical uncertainties from uncalculated higher order contributions by
allowing the T parameter (see next subsection) subject to the constraint T = 0± 0.02, (ii)
the MH dependence of the correlation matrix which gives slightly more weight to lower
Higgs masses [198]. The resulting limits at 95 (90, 99)% CL are, respectively,

MH ≤ 167 (155, 195) GeV . (10.51)

One can also carry out a fit to the indirect data alone, i.e., without including the
constraint, mt = 170.9 ± 1.9 GeV, obtained by CDF and DØ. (The indirect prediction
is for the MS mass, m̂t(m̂t) = 164.7+9.6

−7.4 GeV, which is in the end converted to the pole
mass). One obtains mt = 174.7+10.0

− 7.8 GeV, in perfect agreement with the direct CDF/DØ
average. The tendency for a light Higgs boson also persists when the CDF/DØ constraint
on mt is removed, in which case Eq. (10.50) reads, 37 GeV ≤ MH ≤ 409 GeV. The
relations between MH and mt for various observables are shown in Fig. 10.2.
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