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Figure 1: The invariant mass distribution for the candidate events selected, the total background and

the signal expected in the H → γγ , H → ZZ(∗) → !!!! the WH (lνbb̄) and ZH (!+!−bb̄), and the H →
WW (∗) → !ν!ν channels. For the H → γγ channel the signal is multiplied by factor of 5 and is illustrated

for a Higgs boson mass hypothesis of mH = 120 GeV. For the H → bb̄ associated production channels,

the Higgs boson mass hypothesis is also mH = 120 GeV, but the multilicative factor is 20. For the

H → ZZ(∗) → !!!! the Higgs boson mass hypothesis is mH = 210 GeV and no multiplicative factor is

applied. For the H → WW (∗) → !ν!ν channel the Higs boson mass hypothesis is mH = 150 GeV and

no multiplicative factor is applied.

4 Systematic Uncertainties189

The combination of Higgs boson search channels is not only useful to optimally take advantage of the190

full statistical discrimination of the signal from the background in various independent channels, but191
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Figure 1: The invariant mass distribution for the candidate events selected, the total background and

the signal expected in the H → γγ , H → ZZ(∗) → !!!! the WH (lνbb̄) and ZH (!+!−bb̄), and the H →
WW (∗) → !ν!ν channels. For the H → γγ channel the signal is multiplied by factor of 5 and is illustrated

for a Higgs boson mass hypothesis of mH = 120 GeV. For the H → bb̄ associated production channels,

the Higgs boson mass hypothesis is also mH = 120 GeV, but the multilicative factor is 20. For the

H → ZZ(∗) → !!!! the Higgs boson mass hypothesis is mH = 210 GeV and no multiplicative factor is

applied. For the H → WW (∗) → !ν!ν channel the Higs boson mass hypothesis is mH = 150 GeV and

no multiplicative factor is applied.
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the Higgs boson mass hypothesis is also mH = 120 GeV, but the multilicative factor is 20. For the

H → ZZ(∗) → !!!! the Higgs boson mass hypothesis is mH = 210 GeV and no multiplicative factor is
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10 Conclusion421

A search for the Standard Model Higgs boson has been performed in the H→WW(∗)→ !ν!ν channel422

using 1.04 fb−1 of pp collisions recorded by the ATLAS detector. No significant excess of events over423

the expected background has been observed. A Higgs boson with a mass in the range from 158 GeV424

to 186 GeV is excluded at 95% confidence level, while the expected Higgs boson mass exclusion range425

is 142 ≤ mH ≤ 186 GeV. An excess of events in data corresponding to more than 2σ significance is426

observed for the Higgs boson mass range from 126 GeV to 158 GeV, with the largest deviation being427

2.7σ for a Higgs boson mass of 130 GeV.428
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Figure 1: The invariant mass distribution for the candidate events selected, the total background and

the signal expected in the H → γγ , H → ZZ(∗) → !!!! the WH (lνbb̄) and ZH (!+!−bb̄), and the H →
WW (∗) → !ν!ν channels. For the H → γγ channel the signal is multiplied by factor of 5 and is illustrated

for a Higgs boson mass hypothesis of mH = 120 GeV. For the H → bb̄ associated production channels,

the Higgs boson mass hypothesis is also mH = 120 GeV, but the multilicative factor is 20. For the

H → ZZ(∗) → !!!! the Higgs boson mass hypothesis is mH = 210 GeV and no multiplicative factor is

applied. For the H → WW (∗) → !ν!ν channel the Higs boson mass hypothesis is mH = 150 GeV and

no multiplicative factor is applied.
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the signal expected in the H → γγ , H → ZZ(∗) → !!!! the WH (lνbb̄) and ZH (!+!−bb̄), and the H →
WW (∗) → !ν!ν channels. For the H → γγ channel the signal is multiplied by factor of 5 and is illustrated

for a Higgs boson mass hypothesis of mH = 120 GeV. For the H → bb̄ associated production channels,

the Higgs boson mass hypothesis is also mH = 120 GeV, but the multilicative factor is 20. For the

H → ZZ(∗) → !!!! the Higgs boson mass hypothesis is mH = 210 GeV and no multiplicative factor is

applied. For the H → WW (∗) → !ν!ν channel the Higs boson mass hypothesis is mH = 150 GeV and

no multiplicative factor is applied.
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6 Selection and Background Estimates for H+0 jet208

Events which contain two leptons, high Emiss
T,rel, and no jets with pT > 25 GeV and |η| < 4.5 are considered209

for the H + 0 jet analysis and required to satisfy the following additional cuts:210

• The transverse momentum of the dilepton system, |P""T |, is required to be at least 30 GeV.211

• The dilepton invariant mass is required to satisfy m"" < 50 GeV or m"" < 65 GeV for predicted212

Higgs boson masses in the regions mH < 170 GeV and mH ≥ 170 GeV, respectively.213

• The two leptons from the Higgs boson decay tend to emerge from the interaction point in a similar214

direction due to the spin correlation present in the WW system due to the spin zero nature of the215

Higgs boson. The dilepton opening angle in the transverse plane, ∆φ"", is required to be less than216

1.3 (1.8) radians for mH < 170 GeV (mH ≥ 170 GeV).217

• The transverse mass, mT, is required to satisfy 0.75 × mH < mT < mH , where transverse mass is218

defined as [63]219

mT =

√

(E""T + Emiss
T )2 − (P""T + Pmiss

T )2, (2)

where E""T =
√

(P""T )2 + m2
"", |P

miss
T | = Emiss

T and P""T is the transverse momentum of the dilepton220

system.221

Table 4 shows the expected numbers of signal and background events after applying each cut, for a222

Higgs mass of 150 GeV, in 1.04 fb−1 of integrated luminosity. The rightmost column shows the observed223

numbers of events in the data. The dominant background after all cuts in the H + 0 jet channel comes224

from continuum WW production, with a smaller contribution from top events (tt̄ and single top). The225

distributions of the variables used for the topological selections are compared between data and MC after226

the jet veto has been applied in Fig 6. The large uncertainties on the Z/γ∗+jets background is mainly227

coming from the Emiss
T,rel uncertainties. The shape of the data is in good agreement with what is predicted228

from the MC. The distributions of the invariant dilepton mass of the two selected leptons after the cut229

on the transverse momentum p""T of the two selected leptons is shown in Fig. 7 on the left side. The230

distributions of the azimuthal opening angle ∆Φ"", after the invariant mass cut, is shown in Fig. 7 on the231

right side. Figure 8 shows the transverse mass distribution in the H + 0 jet analysis after all cuts except232

that on the transverse mass.233

The backgrounds are normalized using control samples selected in the data with similar selections as234

those used in the signal region. The control sample selections are aimed at minimizing the contamination235

from the expected signal and to keep the contamination from other background sources low.236

• The WW control region is defined using the same selections as in the signal region, except that237

the upper selection on m"" is replaced with a lower bound m"" > 80 GeV. The ∆φ"" and the mT238

selections are also removed. Since the Z mass veto is also applied in the ee and µµ channels, the239

m"" cut in these two channels is effectively m"" > mZ + 15 GeV. Table 5 shows the expected and240

observed event yields in this region.241

• The Z/γ∗+jets background is determined by scaling the yield in MC by an Emiss
T mismodelling fac-242

tor determined from two control regions in both data and MC. Following the procedure described243

in Ref. [21], the mismodelling factor for the ee channel is determined to be 1.01 ± 0.09 and the244

mismodelling factor for the µµ channel is determined to be 0.92 ± 0.06. The correction factors for245

the Z/γ∗+jets background estimates are applied in the likelihood function and are not reflected in246

the Tables 4 and 5.247
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SM Higgs exclusion limits

In the low mass part (114-149 GeV) we see a couple of interesting 
regions showing excesses larger than 3σ (local significance without 
correction for LEE effects). Further study with the new data we are 
collecting will hopefully tell us if we are seing a background fluctuation 
or a first sign of the Higgs boson.

Expected exclusion: 127-420 
GeV

Observed exclusion: 149-206 
GeV 

 + 300-440 GeV + parts in 
between

CMS PAS-HIG-11-011 
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Quelque chose au-delà 
du Modèle Standard ?
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Summary of the searches in EXO
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Des résultats aussi de CMS et CDF, 
tuant beaucoup de modèles 

de Nouvelle Physique...
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Le troisième angle 
des neutrinos
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Beaucoup de 
discussions sur les

effets systématiques...
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