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Physics Motivation
Existence of Higgs has major consequences

W and Z bosons acquire mass in the ratio MW/MZ = 
cosθW

neutral Higgs bosons H° must exist !
Interactions with the Higgs field can generate fermion 
masses

SM Predicts neutral Higgs Boson which has not 
been verified experimentally

Since H° couples strongly to W and Z the best places to 
search for it are at Tevatron and LHC!
Does not predict the mass of the Higgs boson
Does predict its couplings to other particles e.g. 
coupling to fermions   gffH ~ mf     
H°→bb is likely to be the decay mode for Higgs 
discovery
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Higgs Search at Tevatron
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Gluon fusion dominates but WH/ZH more accessible
(gg→bb channel has huge QCD background !)

Event signature with 2 b-tagged jets, missing transverse 
energy and an isolated lepton (electron/muon)
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W(lν) H(bb) Results with 378 pb-1

Analysis by Hyunwoo (UTA) and Lars (IN2P3) on electron and 
muon channels respectively

The goal is to extend the analysis to 1.2 fb-1 with significant 
improvements to b-tagging, 
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Identifying Physical Objects
Isolated Electron

pT > 20 GeV/c
|η| < 1.1
Fractional Energy in EM 
Calorimeter > 90%
Isolation Fraction < 0.2
Tight Shower shape 

⇒ χ2 of HMx(7) < 75

Electron Likelihood > 0.85
Event should have fired at 
least one of the single EM 
Triggers

Neutrino (Missing ET )
Require ET > 25 GeV
Corrected for the 
presence of Muons
Corrected for the jet 
energy scales

Two Jets (Missing ET )
Exactly 2 jets required
Reconstructed with 
cone algorithm 

|η| < 2.5
pT > 20 GeV/c
B Tagging 

5.022 =Δ+Δ=Δ ϕηR
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Analysis Approach
Apply selection criteria to the data to select the 
candidate signal events. (S)

Split the selection into loose/tight samples based on 
electron quality (likelihood requirement)

Estimate the background sources (B)
Physics Backgrounds (from simulated data)
Instrumental Background multi-jet/QCD
Determine the efficiency corrections to be applied to 
simulated data (Monte Carlo/MC) from data
Determine the Luminosity for MC

Optimize selection for S/√B
Estimate the Systematic Uncertainties
To minimize Wbb contributions to a potential Higgs 
signal

Apply additional selection on bb invariant mass, using a 
sliding mass window for Higgs (115 – 145)GeV/c2. 
Hope to observe an excess of signal over estimated 
background!!
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Dataset and Sub-skimming Status

c) Still to Process ~ 300 pb-1 of data
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Summary of Event Selection

Loose

Tight
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Single EM-Trigger Suite
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Trigger Efficiency using Z→ ee events

Probe- Test if it passed all 
the trigger requirements

Tag - Must be matched 
to a single EM trigger

1. Plot the efficiencies as a function of pT of the electron
2. This method can also be used to measure electron ID 

efficiencies and examine differences between data & MC.
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Trigger Efficiency vs. pT



12

Electron ID Efficiency
Using a similar Tag-Probe method, we can 
measure the electron reconstruction and 
identification efficiency

HMx(7) efficiency 
Track Match Efficiency
Likelihood Efficiency
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Track Match Efficiency vs. pT

LOOSE TIGHT 
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HMx Efficiency vs. pT

LOOSE TIGHT 
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Likelihood Efficiency vs. pT

LOOSE TIGHT 
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Simulated Data for various processes
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Preliminary Data/MC comparisons
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Action Items / Conclusions
Estimate the QCD Background
Apply efficiency corrections to MC
Determine the Jet Reconstruction Efficiency
b – Tagging using NN algorithm
Estimate b – tagging efficiency
Systematic Uncertainties have to be estimated

Plan to complete most of the items above by 
end of June 2006. 
Current analysis can be improved in many 
ways

Extend the analysis to forward region 

Increase b-quark jet tagging performance
Improve the mass resolution of 
reconstructed bb jets 


