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ATLAS Detector
3 superconducting magnet systems 44m

10 major particle detection technologies N

\ ‘

N\ Tile clorime’rers
" : LAr hadronic end-cap and
) forward calorimeters
Pixel detector

LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transifion radiation tracker
Semiconductor fracker

application-specific (rad-hard/tolerant) electronics

| advanced IT solutions for control, data acquisition & processing
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First Candidate Collision Event in ATLAS: Nov. 23, 2009

Candidate
Collision Event

Note:
Magnetic field off.
Some detectors off or at
reduced voltage
when beam not “stable”

CATLAS
" EXPERIMENT

2009-11-23, 14:22 CET
Run 140541, Event 171897
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Commissioning Prlor to Colhsmns
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ATLAS Preliminaryj
SiUp-SiLow Tracks

e Allgned geometry
600— p=0x10"* o=4x10"
~ & MC perfect geometry ||
- u=0x10", 6=3x10" |
~ 0 Nominal geometry

Test beam data:
» understood detector response
» developed calibration procedures
e tuned simulation

,r

\é rack Up
Hf:’// H\\\

(&)

number of tracks

400

'I

Cosmic ray data samples: 2008 + 2009
enabled tuning detector performance
» survey detector response
« preliminary calibration, alignment, 200
timing
Beam splashes: 2008 + 2009
single beam on upstream collimator
illuminates much of detector
enabled further performance tuning
» especially detector timing ¢ °

LICalo EM ToF Corrected Timing Delays [ns]
[ATLAS Preliminary]

Data Challenges 5
» Large-scale tests of computing & grid
Infrastructure, incl. distributed analysis
» w/ simulated data, test-beam data, 3
cosmics data
* Robotic & human “stress” tests

| -10

Achieved good detector understanding

Well prepared for first collisions
APS 2/13/2010
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ATLAS Commissioning Run

=10

2009 Collision Data
Total # collision candidates: 917k
~20 pbt (<30% uncertainty)
with stable beam: 538k
~12 ubt (<30% uncertainty)
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r = During Stable Beams

= ATLAS Collision Candidates
-  MBTS A/C-side Coincidence Trigger f

— — Total

@ 2.36 TeV: 34k

Max peak luminosity seen by ATLAS:
ATLAS data-taking efficiency ~90%
2009 run provided ATLAS with:

e o0 by v b s by e s e
8 10 12 14 16
Day in December

~7 X 1026 cm—2s1

» Invaluable opportunity to operate ATLAS detector & offline data

processing under realistic conditions
* Invaluable first view of ATLAS response to
» Valuable data for detector tuning
o Sizable data sample for studying inclusive

APS 2/13/2010 ATLAS Status & First Results - A.J. Lankford
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ATLAS Detector Status

Fixels 80 M 87.5%
SCT Silicon Strips 6.3 M 99.3%
TRT Transition Radiation Tracker 350 Kk 08.2%
LAr EM Calorimeter 170k O8.6%
Tile calorimeter 9800 98.0%

Hadronic endcap LAr calorimeter 600 899.9%
Forward LAr calorimeter 43500 100.%
MDT Muon Drift Tubes 350 k 899.7%
CSC Cathode Strip Chambers 31 k 86.5%
RPC Barrel Muon Trigger 370 k 899.5%
TGC Endcap Muon Trigger 320 k 899.4%
L\VL1 Calo trigger 7160 99.5%

ATLAS was fully operational for 2009 run.
Detector systems operating with very high efficiency.
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Level 1 & High Level Trigger for 2009 Commissioning Run

Run: 142193, 12, Dec. 2009

ATLAS Preliminary

'ﬁ' .
L 3 Stable beams
E 10 L1 BPT)_( activated Collision Trigger
3+ HLT activated L2 Inner Detector activity
10
1
10_1 : H H H H H H 3 H
14h00 14h30 15h00 15h30 16h00 16h30 17h00 17h30 18h00
E 85 ArLAS Preliminary 400 | L1: Collision trigger (scintillators)
E 6 Runtez193 . ; 350 + Beam Pickup sample (when HLT active)
- aturday Dec. 12, .. . e .
£ 4 B T S | 1300 HLT: Selection: silicon space points, >1 track
> 2; ’,h e 1 250 (to check efficiency of L1 min bias trigger)
- . 0 e . HLT: Pass-thru + Calibration triggers
05 SN 1 2% >200 chains
-2: L S 11150
| D . .
- Online primary vertex. 100 Primary vertex and beam spot
- istribution . . . .
65 N,,., per vertex > 2 50 determined online using L2 trigger
R AT SO P S S spot size ~ 250 pm
8 6 4 2 0 2 4 6 8
Vertex x [mm]
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Early Performance of Level 1 Calorimeter Trigger
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Inner Detector

End-cap semiconductor fracker

ATLAS Status & First Results - A.J. Lankford

)

13



Early Performance of Inner Detector Systems
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Early Performance of Inner Detector Simulation
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Simulation reproduces well detector geometry and material.
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Early Performance of Inner Detector Simulation

pr(e*) =1.75 GeV, 11 TRT high-threshold hits
p;(e’) =0.79 GeV, 3 TRT high-threshold hits

APS 2/13/2010 ATLAS Status & First Results - A.J. Lankford




Early Performance of Inner Detector Simulation

ATLAS preliminary

Data conversion candidate
MC conversion candidate
MC truth conversion

MC truth Dalitz decay

Pixel layer 1
Pixel layer 2
Pixel layer 3

Beam pipe
i e |
—— SCT layer 1

3
i}
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Early Performance of Charged Particle Tracking

Minimum Bias Stream, Data 2009 §/s=900 GeV/)

> —IIII||III|IIII|IIII|IIII|IIII|IIII|IIII_
£ ATLAS { MO mentum Scal e © 6000 ATLAS Preliminary Both tracks: p_ > 100 MeV, Si hits > 6 -
; S : a = Kg Invariant Mass cos(8) > 0.8, flight distance > 0.2 mm
13 EXPERIMENT correct N 5000
2009-12-06, 10:24 CET . ; @ Data
& resolution 8, 0 O Simulation

as expected E — Gauss (+poly) fit
L= 497.5+0.1 (stat) MeV

o= 8.2 £ 0.1 (stat) MeV
PDG (2008) m,, = 497.614 £ 0.024 MeV

00 450 500 550 600 650 700 750 800
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Event with < 1800 Milnin;uml Bias Sllrelam,l Data Izoole 45=000 Gel\.f)l ———————
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1400
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LLI 1 OOO PDG (2009) m‘\ =1115.683 = 0.006 MeV
800

R I T Y
1100 1120 1140 1160 1180 1200

m, - [MeV]
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Calorimeter Systems

energy measurement neutral particle detection

Tile barrel Tile extended barrel

LAr hadronic
end-cap (HEC)

LAr electromagnetic
end-cap (EMECQ)

—

S
LAr electromagnetic \ ‘\-..,\,%
barrel : 7"2;.5‘ .
— LAr forward (FCal)
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10 MeV )
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Entries /

Early Performance of Calorimeters

2009 Collisions EM ENDCAP ATLAS Tile Calorimeter
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(] 100 200 300 400 500 600 700 .- .
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Early Performance with Jets
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Early Performance with Jets

20 ET (GeV) Vs=900 GeV

2009 BEAM
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Calorimeter response

near isolated track 107
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Early Missing Et Performance

2009 BEAM

Missing transverse energy vector E;

calculated from observed E in clusters
(uncorrected energy scale)
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Early Performance of Electron ID

0.35
03f ATLAS preliminary Check of electron ID variables
0255_ J,_ E(duster)/p(track) e__— EM Cluster matChed to tI’aCk, E/p
i Mo transition radiation in tracker
0.2 5 / calorimeter shower shape variables
L hadrons
0.15 .
- electrons from conversions
ot Sample: EM clusters E;>2.5 GeV + track
- - oama « 783 candidates in 330k events
0.05] * Dominated by:
o .  hadron “fakes”
% 05 15 2 25 3 35 4 4-5Ef 5 * electrons from y-conversions
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1 o1f 1 (challenging regime for detector
- 1 performance & detector modeling)

00 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04 83 04 05 06 07 08 09 1 1.1

Fraction of TRT high threshold hits R
n
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Muon Spectrometer

muon detection momentum measurement

Thin-gap chambers (TGC)
| Cathode strip chambers (CSC)

Barrel toroid

\ Resistive-plate
chambers (RPC)

| End-cap toroid
Monitored drift tubes (MDT)
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Early Performance of Muon Spectrometer

Thin-gap chambers (T&GC)

Cathode strip chambers (CSC)
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Early Performance of Muon Spectrometer

COATLAS
A EXPERIMENT

2009-12-06, 08:25 CET
Run 141749, Event 133538

Collision Event with 2 Muon Candidates

http://atlas.web, .ch/Atlas/public/EVTDISPLAY ts.html
LBg aZﬁLSBVZeOI%em c as/public A#I?KS?gtsatu?& First Results - A.J. Lankford




Physics Prospects for 2010 - 2011

ATLAS now looks forward to a long data-taking run at o PR
E., =7 TeVin 2010 - 2011: ~1 fb [ 217 TeV, 10 TeV and 14 TeV LG
« Although the physics reach is less than at E =14 TeV, e g5 ]
~0.2x rate for ttbar; ~0.1x rate for W-prime (1.5 TeV) -% .
reach is beyond E_,=2 TeV for high mass objects. =00 ]
~20x rate for ttbar; ~200x rate for W-prime (1.5 TeV) g | ]
] _ . £ 04 -
Beyond-Standard-Model discovery See Quigg in Session D9. |E -
requires detailed understanding of: 02| ]
* Detector response T esoeLo
« efficiencies, fake rates, E/p scales, resolution functions ... 00t o,
« Standard Model at 7 TeV 00 (Gev)wﬁ
« cross-sections, kinematic distributions, underlying event ... J.Stirling X

http://projects.hepforge.org/mstwpdf/plots/plots.html

Three steps in physics program (will partially overlap):
e Understand detector & reconstruction:
* using physics samples: Z—-ee, Yy, ttbar, ...
e “Re-discover” Standard Model

100 pb':
508 signal events
{(muon channel)

» measure at LHC energies ’ TEREI | e ¥ S
« understand as background to BSM searches S R T T TR
« Search for new physics 8 O f anary et ]
E‘:_“’ 400 —;-::m MSUGRA tan f = 50 4
2010/11 run will advance ATLAS well along this path, o . E
« with scope for discoveries, e.g.: 0f ;‘- ]
» Compositeness PR W)
* Supersymmetry mop frto T, |
» New gauge bosons or other high-mass resonances 180 J—r! .
 With sensitivity to rival or exceed the TeVatron toofif o e @l T

0 200 400 600 SDU 1(}00 'IZDU 1
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Summary and Conclusions

After years of preparation (design, construction, installation, commissioning),

the 900 GeV commissioning run in late 2009 provided ATLAS with:
« Afirst view of the full detector (and trigger) response to collision data
* An opportunity to demonstrate operation of the ATLAS detector and its offline
processing under realistic conditions
» Valuable data for further detector tuning
* A sizable data sample for studying inclusive p-p interactions
* An exciting preview of the era ahead

Demonstrated:
o ATLAS detector performs well and is ready for long 2010-2011 run.
« ATLAS simulation accurately reproduces detector geometry & material.

Embarking in next days on data-taking run at E., =7 TeV (target 1 fb),
* paving the way for long-range program of discovery,
» with potential for early discovery.
» See presentation of Prof. Arce, Prospects for New Physics at the LHC, in Session B1.

ATLAS Collaboration congratulates and thanks the CERN accelerator and
technical teams for excellent machine performance & impressive progress
over the first few days of LHC commissioning. We are excited about the
collaborative adventure of discovery ahead.
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