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The collaboration …The collaboration …The collaboration …The collaboration …

3000 physicists including 1000 students3000 physicists including 1000 students from more than from more than 

174 174 institutions and 38 nations … institutions and 38 nations … 



The ATLAS DetectorThe ATLAS Detector
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Data 2010    Data 2010    
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peak L=2.07 10 cm speak L=2.07.1032 cm-2s-1



Standard Model Cross SectionsStandard Model Cross Sections
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ATLAS Publications 2010ATLAS Publications 2010
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/WebHome#Publications_of_the_ATLAS_collabhttps://twiki.cern.ch/twiki/bin/view/AtlasPublic/WebHome#Publications_of_the_ATLAS_collab

6Talk uses material from the publications, preliminary results are extra indicated.



Inclusive Jet and Dijet Cross SectionsInclusive Jet and Dijet Cross Sections

Data and theory are in 

good agreement over 
wide rapidity, pT and Mjj

ranges. 
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17 nb17 nb-1

Double differential in pT and y for anti-kt jets with R=0.6, similar results for R=0.4. 
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Fractional Jet Energy Scale UncertaintyFractional Jet Energy Scale Uncertainty

Based on:

• beam tests

• MC simulation 

• in situ calibration

• done for R=0.6 and 

0.4 anti-kt jets

 dominated by the 

hadronic shower 

model and dead

material description

 effect on cross 

sections is ~40%

while luminosity

uncertainty of 2010

data is 11%
8

The total systematic uncertainty is shown 
as the solid light blue area. The individual 
sources are also shown, with statistical 
errors if applicable. 
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ATLAS high Dijet Mass EventATLAS high Dijet Mass Event
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M =3.7 TeV
p TeV
p TeV

Mjj=3.7 TeV
pT

jet1=0.67 TeV
pT

jet2=0.61 TeV



Standard Model Standard Model vsvs New PhysicsNew Physics
• Explore invariant dijet mass for new resonant states!

• New 95% C.L. exclusion limits on excited-quark (q*) production as a 
function of q* mass

10
MC predictions are using different PDF sets

Anti-kt jet (R=0.6)
|η|<2.5;|Δη|<1.3

0.30<m <1.26 TeV0.30<mq*<1.26 TeV

315 nb315 nb-1

[Tevatron mq*<0.87 TeV
using 1.13 fb-1]
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… Updated … Updated 
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3.1 pb3.1 pb-1

0.50<m <1.53 TeV0.50<mq*<1.53 TeV

 Data well described by a steady fit function



Quark Contact Interactions?Quark Contact Interactions?

• Search for quark compositeness in dijet angular distributions

• In QCD, spin-1 gluon exchange : 

• New processes are more isotropic  excess of events at  low χ

expected,                                             and

• Quark contact interactions with scales Λ<3.4 TeV at 95% C.L. 
excluded
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test distance scales of ~6.10-5 fm test distance scales of ~6.10-5 fm 

m [GeV] mjj [GeV] χχ

3.1 pb3.1 pb-1

2 TeV signal
3 TeV
signal
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DiphotonsDiphotons at high at high EET,missT,miss

• Select two isolated photons with ET>25 GeV and |η|<1.81 
(exclude crack 1.37<|η|<1.52)

• „Total background‟ is the sum of expected Standard Model cross 
sections, mainly 

W/Z+γγ (σ~fb)

 Good agreement with 

„BG prediction‟

 New exclusion limits for

Universal Extra Dimensions

in terms of a 

compactification radius:

1/R < 728 GeV
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3.1 pb3.1 pb-1

[Tevatron 1/R<477 GeV]
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WW μνμν CandidateCandidate
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W Charge AsymmetryW Charge Asymmetry
• Select high pT>20 GeV leptons within |ημ|<2.4, |ηe|<1.37 and 

1.52<|ηe|<2.47 , ET,miss>25 GeV and mT>40 GeV

• Luminosity uncertainty cancels.

• Sensitive to PDFs.

• Results for fiducial cuts.
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W Boson ProductionW Boson Production
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310310-315 nb-1

W+W+

WW
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Z/γ* Production Z/γ* Production 66<66<MMllll<116 <116 GeVGeV
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316316-331 nb-1

Zee
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Zee
Zμμ
Zll
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W and Z and their RatiosW and Z and their Ratios
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ar

X
iv

:1
0

1
0

.2
1

3
0

Based on total cross section results.

σ /σσW/σZσ /σσW+/σZσ /σσW-/σZ

Good agreement with NNLO predictions for W and Z boson production

cross sections and their ratios.

Published data can not distinguish yet between different PDF sets.



W+JetsW+Jets
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•electron or muon selection as in W/Z boson paper

ee μμ

1.3 pb1.3 pb-1
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W+JetsW+Jets

 good 
agreement 
with theory
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Cross section times branching fraction                                                      systematic uncertainty 

Cross section ratios

MCFM: NLO for Njet≤2
and LO for Njet=3
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… More Precise Results Under Way… More Precise Results Under Way
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3535-42 pb-1

M (W)MT(W) E (W)ET,miss(W) MMll ppT
ll

W+jetsW+jets Z+jetsZ+jets

https://twiki.cern.ch/twiki/bin/view/AtlasPublic/StandardModelPublicCollisionPlots



Top Candidates Top Candidates 

• select jets with                                 and b-tag for either 1,2,3 or 
at least 4 jets and a single high pT>20 GeV lepton e/μ and

22Signal region: Acceptance*Branching fraction about 3% 
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Electron + Electron + 

Jets Top Jets Top 

Candidate Candidate 
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electron

electron

ET,miss

secondary
vertex from
b tagged jet

primary
interaction

pile-up
interaction

•JES uncertainty 6-
10% in dependence 
of  pT(jet) and η

•JER 14%

•b-tagging efficiency 
(from data) rises 
from 40% to 60% for 
25<pT(jet) <85 GeV
while mistag fraction 
increases from 0.2% 
to 1%



Top in the Top in the DileptonDilepton ChannelChannel

• select jets with                                  and b-tag for two jets and 
two high pT>20 GeV leptons ee/μμ/eμ and ET,miss>40 GeV

24Signal region: Acceptance*Branching fraction about 0.24% (ee), 0.38% (μμ), 0.81% (eμ)

DD/MC : data driven/MC background estimates
Systematic uncertainties included

Observed data and expected tt signal and 
background in the dilepton channel
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Top Pair Cross Section at 7 Top Pair Cross Section at 7 TeVTeV
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Theory predictions 
using CTEQ6.6 PDFs
and top mass of 
172.5 GeV
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… Top from all 2010 pp Data… Top from all 2010 pp Data

Single lepton channel                       Dilepton channel
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35 pb35 pb-1

preliminary results for single and dilepton channels are very 
encouraging 
uncertainties on the background estimates are expected to be 
reduced for the full analyses
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Summary and Outlook Summary and Outlook 

• ATLAS performed excellently in its first physics year 
regarding the detector performance for complex particle 
final states.

• ATLAS is exploring the Standard Model at uncharted high 
energies and expanding so far the validity range of the 
Standard Model

 good descriptions of key observables like high pT of 
jets and leptons and high ET,miss by Monte Carlo.

• The ultimate goal remains to hunt for the SM Higgs 
and for deviations from the Standard Model.

We are eagerly awaiting the 2011 data!
27



ATLAS Higgs ProspectsATLAS Higgs Prospects
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BackUpBackUp
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LHC Peak Performance in 2010LHC Peak Performance in 2010
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W+1Jet Cross Section SystematicW+1Jet Cross Section Systematic
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Inclusive Prompt PhotonsInclusive Prompt Photons

• select isolated photons with ET>15 GeV

• cross section measured in 3 different η ranges within |ηγ|<1.81
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Higgs Observation ProspectsHiggs Observation Prospects
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Pileup Event with 4 VerticesPileup Event with 4 Vertices
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Jet PerformanceJet Performance
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L1 trigger

Average JES correction

JES scale uncertainty in the end-cap region
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Courtesy of C.Gwelan


