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Two General Purpose Detectors: CDF D@
Electron acceptance ni<2.0 In|<3.0
Muon acceptance ni<1.5 |n[<2.0
Silicon Precision tracking nl<2.0 [n|<3.0
Hermetic Calorimeter In|<3.6 |n|<4.2

Powerful trigger systems (2.5MHz —50Hz)
Dilepton triggers with pr>4GeV
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Tevatron Cross Sections
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Higgs Production |

and Decay
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BR for SM Higgs
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b-Jet Efficiency (%)

Tools: b-tagging
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Low Mass Higgs Channels

ZH — I'l"bb
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2 bjets ~1/2 M, each

2 leptons ~ 45 GeV each
Z mass constraint
Cleanest signal

WH — Ivbb

2bjets ~ 1/2 M, each

O leptons
Missing E; ~ 100 GeV

Largest expected signal 2 b jets ~1/2 M, each

1 lepton ~ 50 GeV each
Missing E; ~ 50 GeV
Highest production X-sec




WH — Ivbb
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WH — Ivbb
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4 different analyses:
e Double b-tag (S/B ~ 2.3/204)
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Events

WH — Ivbb: Neural Net
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Combining WH Results
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Combining WH Results
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Number of events

Combining WH Results
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ZH — vwbb
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ZH — vwbb

Ermiss + 2 jets
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ZH — vwbb

Exmiss + 2 jets
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Upcoming improvements:

« Analyse complete dataset

¢ QCD-multijet understanding.
e Run llb Level 1 CAL trigger upgrade.
e Include single-tag.
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« Analyse complete dataset
¢ QCD-multijet understanding.

e Run llb Level 1 CAL trigger upgrade.
e Include single-tag.
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ZH — llbb:
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CDF

/H — lIbb

Two independent neural nets are
trained to separate ZH from

 tT background
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Tevatron Combination

Tevatron Run II Preliminary, L=0.9-1.9 fb!
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Projecting Higgs Reach to 2010

Improvements assumed in projections
+ b-tagging
« b-tagging with Layer 0 (~8% per tag efficiency increase, DQ)
« add semileptonic b-tags (~5% per tag efficiency increase, DQ)
« improved usage of existing taggers (~25%, CDF)
 add single-b-tag channel to ZH—vvbb (D)
+ Acceptance
* include forward electrons in WH (DQ)
* include 3-jet sample in WH (D@)
« 25% trigger acceptance (CDF)
+ Analysis techniques
« improved multivariate analyses (~20% in sensitivity)

* better usage of Eymiss
« di-jet mass resolution (from 18% to 15% in a(m)/m, DQ)

+ scaling of systematic uncertainties as a function of luminosity
Additional improvements not yet included in projection
inclusion of tau channels
charm rejection in single b-tag analyses

optimizing H—=WW at low mass
18



Higgs Status and Projections
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Conclusion
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With data accumulated by the end of 2010, we expect
* 95% exclusion possible over almost entire allowed mass range
* 30 evidence possible at low and high ends of range
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Limit Setting
« In the absence of signal, we set limits on Standard Model Higgs
boson production

¥ We calculate limits via the CLs prescription:

CLﬂb
CL =
- CL

b
x Using a Loq-Likelihood Ratio test statistic:

N, S+bd”“+b b p”
, H H |2 LLR=—-2XLogQ

d ! d !
i=0 ;=0 ij i

du refers to “data” for model being tested

« Distributions of simulated outcomes are populated via Poisson trial
with mean values given by B-only or S+B hypotheses

X Systematics are folded in via Gaussian marginalization

X Correlations held amongst signals and backgrounds



Probability Density

Limit Setting: LLR

Sample LLR Distributions
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Tevatron Combination
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