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and 4 described below.
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FIG. 2: (color online). Distributions of LLR as functions of
the Higgs boson mass. We display the median values of the
LLR distribution for the b-only hypothesis (LLRb), the s+b
hypothesis (LLRs+b), and for the data (LLRobs). The shaded
bands indicate the 68% and 95% probability regions in which
the LLR is expected to fluctuate, in the absence of signal.

We extract limits on SM Higgs boson production in
pp̄ collisions at

√
s = 1.96 TeV in the mH = 130-200 GeV

mass range. We present our results in terms of Rlim, the
ratio of the limits obtained to the rate predicted by the
SM, as a function of the Higgs boson mass. We assume
the production fractions forWH , ZH , gg→H , and VBF,
and the Higgs boson decay branching fractions, are those
predicted by the SM. A value of Rlim less than or equal
to one indicates a Higgs boson mass that is excluded at
the 95% C.L.
The ratios of the expected and observed limits to the

SM cross section are shown in Fig. 3 as a function of mH .
The observed and median expected ratios are listed in Ta-
ble I, with observed (expected) values for the Bayesian
method of 1.04 (0.92) at mH = 160 GeV, 0.93 (0.87) at
mH = 165 GeV, and 1.26 (1.04) at mH = 170 GeV. We
use piecewise linear interpolations to display the combi-
nation results in Figs. 2–4, and to quote the observed
and expected excluded mass ranges. We exclude the
SM Higgs boson in the mass range 162 to 166 GeV. The
Bayesian calculation, chosen a priori, was used for this
exclusion. The corresponding expected exclusion, from
159 to 169 GeV, encompasses the observed exclusion.
The CLs calculation yields similar results, as shown in
Fig. 4. The 1-CLs distribution, which can be directly
interpreted as the level of exclusion of our search, is dis-
played as a function of the Higgs boson mass. For in-
stance, our expected limit shows that in the absence of
signal the median 1-CLs value with which we expect to
exclude a SM Higgs boson of mass 165 GeV is 97%.
In summary, we present the first combined Teva-

tron search for the SM Higgs boson using the
H→W+W− decay mode. No significant excess of can-
didates is found above the background expectation for
130<mH<200 GeV. We exclude the mass range from
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FIG. 3: (color online). Observed and expected (median, for
the background-only hypothesis) 95% C.L. upper limits on
SM Higgs boson production. The shaded bands indicate the
68% and 95% probability regions in which Rlim is expected
to fluctuate, in the absence of signal. The limits displayed in
this figure are obtained with the Bayesian calculation.
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FIG. 4: (color online). Distribution of 1-CLs as a function
of the Higgs boson mass obtained with the CLs method. The
shaded bands indicate the 68% and 95% probability regions
in which the LLR is expected to fluctuate, in the absence of
signal.

162 to 166 GeV at the 95% C.L. This is the first di-
rect constraint on the mass of the Higgs boson beyond
that obtained at LEP.
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