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Outline

® Current status of the ATLAS detector and data taking

® Some of the most significant physics results 2009/2010
~ Tracking
~ Calorimetry
~ Muon spectrometer

e First W and Z candidates
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The ATLAS detector

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
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Status of the detector

Pixels 80M 97.5%
SCT Silicon Strips 6.3 M 99.3%
TRT Transition Radiation Tracker 350 k 98.0%
LAr EM Calorimeter 170 k 98.5%
Tile calorimeter 9800 97.3%
Hadronic endcap LAr calorimeter 5600 99.9%
Forward LAr calorimeter 3500 100%
LVL1 Calo trigger 7160 99.8%
LVL1 Muon RPC trigger 370 k 99.7%
LVL1 Muon TGC trigger 320 k 100%
MDT Muon Drift Tubes 350 k 99.7%
CSC Cathode Strip Chambers 31Kk 98.5%
RPC Barrel Muon Chambers 370 k 97.3%
TGC Endcap Muon Chambers 320 k 98.8%
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Total Integrated Luminosity [nb™]
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Inner detector

K B '_ ® Coverage : |n|<2.5

B o

21m
Pixel support tukbe
1 1 Barrel semiconductor track
\ Fixel detectors
Barrel transifion radiction tracker
S End-cap fransifion radiafion fracker
" End-cap semiconductor fracker

N

o First collisions sqrt(s) =900 GeV and 7 TeV
e Single charged particle reconstruction

- Validate the simulation of the dead material simulation
~ Validation of the particle identification
e Minimum bias studies (tuning of MC)
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Particle reconstruction in tracker
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Particle reconstruction in tracker
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1/N,, - dN_/dn

Ratio

Charged Earticles multiglicitz in MB
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® Data compared with current models fitted to previous experiments

-~ Average multiplicity : reasonable description (Pythia MC09/09c) at 7 TeV

-~ Charge multiplicity : some refitting using the data will be needed to
improve the description o
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Calorimetrz in ATLAS
Central hadronic

calorimeter (|n|<1.7)
Tile extended barrel

Tile barrel

End-cap hadronic

calorimeter ( 1.5<|n|<3.2)

LAr hadronic
end-cap (HEC)

LAr electromagnetic
end-cap (EMEC)

LAr forward (FCal)

—

LAr electro fi 5l
barfele magnetic \\_ S
Centra} electromagnetic Forward calorimeter
calorimeter ( [n|<3.2) (3.1<n|<4.9)
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Entries / 25 MeV

Reconstruction of y, 1°.n
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® Data 2009 (\'s =900 GeV)
— Non-diffractive minimum bias MC
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o 1'=yy: m=134.0 + 0.8 MeV

® N—>yy :m=327+x11 MeV

Reconstructed from
converted photons

(y—>e'e)
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Inclusive jets p and y distribution
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® Normalization to the total # of jets

e Simple p_-dependent calibration

® Preliminary estimation of the absolute energy scale ~ +7%

® Good description with Pythia .
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Jets multilicit

6 Jet Event in 7 TeV Collisions
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Reconstruction of muons

Thin-gap chambers (T&C)

Cathode strip chambers (CSC)

-\ Resistive-plate
chambers (RPC)

End-cap toroid
Monitored drift tubes (MDT)

® Coverage : [n|<2.7

® Resolution (combined with inner detector) :

co(p)/p=2% (<50 GeV)

® Measurement of u"uW invariant mass
® m(J/¥) =3.095 £ 0.004 GeV
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W—-vl and Z— €t candidate

® A fundamental milestone in the rediscovery of the standard model

e e e

| Zdt 6.7 nb”’ 6.4 nb"’ 14.6 nb™
Tot. expected* 23.1+£5.0 28.7+£6.9 4.8 £0.95

* . signal + background

® Results collected over a 7 week period

® Good agreement with the number of expected events
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W—ove candidate

S X
S Y

Run Number: 152409, Event Number: 5966801
Date: 2010-04-05 06:54:50 CEST

W-ev candidate in

7 TeV collisions
p,(e+) =34 GeV

nie+)= -042

E.™ss = 26 GeV

M, = 57 GeV
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W—-vu candidate

A EXPERIMENT

Run Number: 152221, Event Number: 383185
Date: 2010-04-01 00:31:22 CEST

GGI Workshop

p(u+) =29 GeV
n(u+) =  0.66
E, ™= 24 GeV

W-puv candidate in
7 TeV collisions
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/—ee candidate

) . 15 E. (GeV)
Run Number: 154817, Event Number: 968871 1 E, (e")= 45GeV E. (e*) = 40GeV

Date: 2010-05-09 09:41:40 CEST n (€)= 021 1 (e*) = -0.38
M_=89 GeV
Z>ee candidate in 7 TeV collisions
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Z—>uu candidate

X EXPERTMENT

Run: 154822, Event: 14321500
Date: 2010—05—10 02:07:22 CEST

p;() =27 GeV n(u)= 0.7

\
PoH) =45 GeV n(u) = 2.2 v .
M, =87 GeV 1

@ Z>uu candidate
in 7 TeV collisions
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Conclusions

» ATLAS detector is operational (all sub-detectors >97%
operational)

» Data taking is going-on : ~15 nb™ collected so far
~ Goal is 1 fb™ for the end of 2011

» Sub detectors performances checked using benchmark
physics channels

» Many physics results have been produced
» First W, Z events have been observed

» Exciting physics program expected for 2010-2011
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