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Higgs Production at the Tevatron

SM Higgs production
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C. Apr 2002 Dec 2008
Tevatron delivering P

~70 pb! per week

Data taking efficiency > 90 %
Thanks to Fermilab

Acealeamiar Dhvietaml Expect to continue to collect data

through 2011
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D@ Detector

f|=0 r'=1./

i Muon Scintillators

* Spectrometer : Fiber and Silicon Trackers in 2 T Solenoid

e Energy Flow : Fine segmentation liquid Ar Calorimeter and Preshower

e  Muons : 3 layer system & absorber in 1.8 T Toroidal field

e Hermetic : Excellent coverage of Tracking, Calorimeter and Muon Systems

July 28,2009 Michael Kirby - DPFO9 H->WW & WH->WWW @ DO



H—=WW —/[vi/v Signature

events
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H—WW—/[viv Selection

entries
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H—WW—/vi/v Neural Net

NN trained for each Higgs mass in 5 GeV steps, for each channel

Output of NN distribution used to set limits 8 [~~~ T T T
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H—=WW Neural Net Output

NN trained for each Higgs mass in 5 GeV steps, for each channel

Output of NN distribution used to set limits
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Events / 0.05

Limits calculated using
modified frequentist (CLs)
and a LLR test statistic

Backgrounds fitted to
minimize systematics
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H—=WW Neural Net Output

NN trained for each Higgs mass in 5 GeV steps, for each channel
Output of NN distribution used to set limits
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H—WW—/viv Limits

Combined ee, eu, puu sample
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H—=WW—/viv Systematics w

Shape systematics - modify the output of discriminant

Flat systematics - efficiencies, normalizations, etc
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WH—=W(WW")—[*v[*y+ X
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WH—[#vi*v+ X Selection
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WH—[*vi*v+X Backgrounds
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Multivariate Discriminant
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WH—[#vi#v+X Results
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May also be sensitive to
low mass Fermiophobic

Higgs (My> 100 GeV)
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D@ High Mass Higgs Search
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D@ High Mass Higgs Search

Tevatron sensitivity at my = 165 GeV
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