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We are presenting results from searches for a Standard Model (SM) Higgs boson that are sensitive

to a high mass Higgs. These results are based on 1-3fb−1 of data collected with the CDF and DØ

detectors. We exclude at the 95% con�dence level (CL) the production of a SM Higgs boson with

a mass of 170 GeV/c2.
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1. Higgs Production and Decay

SM Higgs production at the Tevatron is dominated by the gluon fusion process (Fig. 1). Addi-
tional gains in sensitivity for Higgs searches are possible by including Higgs production via W/Z
associated production (Higgs Strahlung), and vector boson fusion (VBF). Requiring subsequent
decays of the Higgs boson into W pairs enhances search sensitivities for larger Higgs masses, cen-
tered around the energy for on-shell W pair production (Fig. 2).

In order to suppress multijet background events (QCD), results presented here focus on �nal
states originating from leptonically decaying W bosons, W → lν (l = e,µ).

Our results are based on 1-3fb−1 of data collected with the CDF and DØ detectors ([1], [2]).

Figure 1: SM Higgs boson production cross sections
at the Tevatron. Figure 2: SM Higgs boson branching fractions.

2. H →WW → lνlν (l = e,µ)

The H →WW → lν lν (l = e,µ) channel represents the most sensitive Higgs search channel at
the Tevatron where both CDF and DØ are approaching SM sensitivity ([3], [4]). Results presented
here take into account Higgs bosons produced via gluon fusion, VBF, and Higgs Strahlung. In the
�nal state two high pT leptons and missing transverse energy (6ET ) from neutrinos are selected as
signal signatures. Main backgrounds are due to diboson (WW ), top quark, Z → ll, and W+ Jets
production. Both CDF and DØ analyses use 3fb−1 of data. Final signal-background discriminants
are based on neural network (NN) outputs and Matrix Element (ME) likelihoods.

The following paragraph describes the DØ analysis.
After a loose preselection the following analysis cuts are applied (�nal state leptons in paren-

thesis):

• 6ET (GeV/c2): > 20(eµ), > 20(ee), > 20(µµ)

• 6Escaled
T : > 7(eµ), > 6(ee), > 5(µµ)

• Mmin
T (l, 6ET )(GeV/c2): > 20(eµ), > 30(ee), > 20(µµ)

• ∆Φ(l, l): < 2.0(eµ), < 2.0(ee), < 2.5(µµ)
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6Escaled
T is a parameterdesignedto remove events if 6ET could have beenproducedby a mis-

measurementof jet energies.It is de�ned as:

6Escaled
T =

6ETq
å jets(DE jet � sinq jet � cosDF( jet;6ET ))2

(2.1)

Minimal transversemass(Mmin
t (l ;6ET)) is thelessertransversemass(MT) built out of eitherof the

two leptonsand6ET , with MT de�ned as

MT(l ;6ET) =
q

2pl
T 6ET(1� cosDF(l ;6ET )) (2.2)

The openingangleDF(l ; l ) is usedto rejectZ=g� bosonandmulti-jet events,sincemostof the
backgrounddecaysareback-to-back.

A NN is usedasthe �nal discriminant. A separateNN is trainedfor eachHiggs massin 5
GeV/c2 stepsfor eachof the�nal states(em, ee, mm). TheNN outputdistributionsarethenusedto
setlimits. UsingaNN basedapproachasopposedto asimplecut-basedapproachresultsin again
of approx.30%in overall sensitivity. Figures3, 4, and5 show theNN outputdistributionsfor the
em, ee, andmmchannels,respectively.

Figure3: NN outputfor em. Figure4: NN outputfor ee. Figure5: NN outputfor mm.

Thefollowing paragraphdescribestheCDFanalysis.
Finalstatesareseparatedaccordingto jet multiplicities. The0-jetsub-sampleis only sensitive

to Higgs productionvia the gluon fusion process.The 1-jet and � 2-jet sub-samplesaddHiggs
Strahlungand VBF as productionmodes(Higgs Strahlungand VBF contributions add approx.
20%of signalto the1-jet sub-sample,andapprox.60%to the� 2-jet sub-sample).

Eventsareselectedbasedon thefollowing criteria:

� pT (lepton1) > 20 GeV/c2, pT (lepton2) > 10 GeV/c2

� Oppositelychargedleptons

� Ml l > 16 GeV/c2

� pT (jet) > 15GeV/c2

� 6ET spec> 25 GeV/c2 (ee, mm), 6ETspec> 15GeV/c2 (em)

6ET spec is usedto suppresstheDrell-Yanbackground,andis de�ned to be:

6ETspec=

(
6ET if DF(6ET ; lepton; jet) > p

2
6ETsin(DF(6ET ; lepton; jet)) if DF(6ET ; lepton; jet) < p

2

(2.3)
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