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SM Constraints on Higgs

* Direct searches at LEP have excluded the Higgs up to 114.4 GeV

« New Tevatron direct measurements MTOP = 170.9+1.8 GeV and
Mw = 80.398+0.025 GeV constrain
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Higgs Production at Tevatron

S =v1.96 TeV
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Tevatron performance

Tevatron is performing very well!
Increasing peak instantaneous luminosity (2.9 -10°*2 cm™? s™)
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CDF and DO detectors

Central Calorimeter (E H)

Central Muon

Wall Calorimeter (H) T e alenoid

Forward Calorimeter (E)
Luminosity hMonitor

Time of Flight

entral Outer Tracker
Silicon Verex Detector
Intermediate Silicon




Triggers

For Higgs analysis:

HighPT central lepton (ZH - llbb, WH - Ivbb, H - WW)
Missing Et + 2 jets (ZH - vvbDb)

Single / dilepton trigger (H - WW, ZH - llbb)
electron/muon + jet (WH - Ivbb)
Missing Et + jet (ZH - vvbb) 7




H-WW
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« Exploit spin correlation to remove
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H-WW

Matrix element method to calculate event probability
and build a likelihood ratio discriminator
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ZH - 11bb

LEPTONS > ——Data
« 2 leptons with invariant massinZz & | '?” Preliminary (840-920 pb’) | = 9CD_
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ﬂ — l : ZZ
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BTAGGING B-tagging algorithm searching
« CDF: 2 loose b-tagged jets (or 1 tight) for displaced tracks

* DO: at least 2 b-tagged jets \

NN based b-tagging algorithm

CDF: 2D NN to further discriminate between ZH and tt/Z+jets bgnds
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ZH - 11bb

Mh = 115 GeV
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ZH - lIbb

New results on the same dataset Search for ZH— I'I'bb
= [
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ZH - vvbb

Search channel sensitive _ 1°,_ CDF RunlI Preliminary (0.973 )
also to WH - (I)vbb & [ mweomBeessemioL
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WH = lvbb

80__ L=1.0fb" W + 2 jets / 2 b-tags
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To reduce mistagging of c and light jets
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WH = lvbb

«1 OR 2 jets NN b-tagged
« ME discriminant:

Matrix element technique

Discriminant =
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Not yet using full muon acceptance
Expect 30% better limit
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Conclusions
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Find or exclude Higgs at Tevatron is very challenging but possible.

We need

e Luminosity -> Good Tevatron performance -> 8fb™* by 2009

 Increasing signal acceptance

> Improved analysis techniques

> Upgrades

4>
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CDF upgrades

Needed to deal with triggers too hot at high luminosity
Will become fundamental to increase signal acceptance

L2 cluster finder upgrade
Switch to Cone based jet clustering.

At L2: Met calculated with better resolution, dijet mass, A¢ between jets
and jets-Met, better jet-track matching for b-jets

CMX Trigger Cross Section

ez
Ln

| L1 XFT Upgrade:
Extremely Fast Tracker upgrade Red = before

Blue = after

(¥}

Tracking algorithm upgrade

At L1 - ~ 7 fake tracks rejection factor

Cross Section (ub)

=

At L2 - Full 3D reconstruction of tracks ;
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Improvements under study

Increasing lepton acceptance Better jet \~
energy resolution
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...more than
just 1/VLum
iIncrease!
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Backup slides
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o e e — SUSY/Higgs Workshop (198-'99)
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Higgs sensitivity studies need to be updated to take into account
all the work in progress...
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Physics at high luminosity

Electron ID efficiency Muon ID efficiency

CMUP ID*RECO Efficiency (including Isolation) vs iLumi

Efficiency vs iLumi, Central-CEM
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Increasing lepton acceptan

New lepton categories
H - WW uses many of these lepton categories: signal yeld from2.5 to 4 exp evts

Electrons before Elec’rrons clf’rer

3 T T > 3 :
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D track) n,

-1 f::::.'al'{l A

2 S

™ - na 3 2 - 0 1 2 3
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ZH - lIbb
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95% CL Limit/SM
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Tevatron Run II Preliminary
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Analysis

CDF limit (1fb-1)
factor above SM
observed (expected)

DO limit (1fb-1)
factor above SM
observed (expected)

IH—-=vwbb@115

Technique: M; 16 (15) 40 (34)*
WH-=Ivbb@115

Technique: M; 26 (17) w 10 (%)
Technique: ME x 13 (10)
IH —= llbb @ 115

Technique: NN2D * 16 (16) 33 (34)
H—-WW —Ilviv@ 160

Technique: A®D (1.1) ?  (6) 4 (5)
Technique: ME *x 35 (5)
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