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Commissioning ATLAS with Top Quarks




Semi-Leptonic Top
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Commissioning ATLAS with Top

— Analyse Semi-Electronic TTBar channel
— Electron Trigger (e25i) L1, L2, EF

— P+(e,v) > 20 GeV

— 3 jets with P+ > 40 GeV

— A 4t jet with P+ > 20 GeV

—In(lep)[ < 2.5, In(jet)] < 2.5

— Top reconstructed as the 3-jet combination with
highest vector sum PT

— Require that of the 3-jets there is a pair
whose mass is within 10 GeV of W-mass




Commissioning ATLAS with Top




sSummary Plots and Results
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Method and Samples
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s Normalisation of W+dJets Background




Summary of electron analysis
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Distributions with all backgrounds
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New Physics Background to TTBar

models of new physics (Susy, Xtra dim, Technicolor, little

Most reasonable models have

» New Particles with strong couplings to Top Quarks

» Usually to cancel the Higgs Mass Divergence from Top
How can we evaluate their impact?

— Strategy: Consider what is possibly the

This is the case which we can expect will have the largest background
to ttbar

X-section for new physics typically a few pb

~ 500 events in 100 pb-1

High trigger rate

Standard Model gives ~ 2500 of ttbar signal events after selection A,




Simulation of New Physics

e \Want a full simulation sample with X -> ttbar

« Can use Z' -> ttbar samples

— Note: the actual x-section for this is 0.19pb, but
this assumes that Z’ decays into all the other
fermions.

— The worst case scenario is a particle which
decays exclusively into ttbar.

— So we can rescale the x-section of this sample to
a nominal 5pb to take this into account.

— 500 events in 100 pb-1
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Results

sample L1 e25 L2 e25i EF e25i

TTBar 38.13% 25.75% 2217 %

Z'1TeV 3643 % 26.83% 23.40%




AcerMC vs MC@NLO
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Statistical and systematic
Uncertainties on x-sec

SEUICE
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Conclusions and Outlook

* Top Physics is a major stepping stone between
commissioning and new physics

s Have developed a simple early analysis strategy fo
commissioning ATLAS with Top Pairs, based
on the isolated electron or muon triggers

e Have estimated all the major backgrounds
(except QCD multijet, which is almost done)
including new physics,

which we showed to be
negligible for the y
standard model
TTbar cross-section (at lea.ﬁt
for resonances decaying to TU}




Conclusions and Outlook

e Improve W+dJets normalisation?
* Develop a commissioning analysis without
Missing ET ¢
-- If this works, can use a top rich data
sample to Commission Missing ET




Optimistic Case: With b-tagging

How does this analysis change with b-tagging®
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Mtop Selection A
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Mtop with central jets, Sel A
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Mtop, Selection B
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Effects of requiring a b-tag, Sel A
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Enriching top purity
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