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N I:“—?_ Pt (Jl):420 GeV Event display shows
— pr (j2)=320 GeV uncalibrated energies
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Age dlSTr‘lbUTlOn of The ATLAS popula’rlon

All 2690 (<35y 47.2%)
Male 81.8%  (<35y 44.0%)
Female  18.2%  (<35y 61.3%)
(Status 1.1.2010)




CATLAS
A EXPERIMENT

Run 142195, Event 284154

Decay length = 3.7 mm
Decay length signficance = 2
Lifetime = 3.1 ps

Vertex mass = 2.5 GeV
Number of tracks = 5

QOutline

O ATLAS status and operation
[ Physics and performance results
(a few examples ...)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/RESULTS/summer2010.html

ATLAS status and operation

ATLAS status and highlights, ICHEP, 26-7-2010



Muon Spectrometer (|n|<2.7) : air-core toroids with gas-based muon chambers
Muon trigger and measurement with momentum resolution < 10% up to E, ~ 1 TeV

Length : ~46 m
Radius : ~ 12 m
TIN Calorimeter Liquid Argon Calorimeter WelghT t 7000 Tons

Muon Detectors

3-level trigger ~108 electronic channels

reducing the rate

i 4@ | 3000 km of cables

from 40 MHz to
~200 Hz

Inner Detector (|n|<2.5, B=2T):
~| Si Pixels, Si strips, Transition
| Radiation detector (straws)
Precise tracking and vertexing,
e/n separation
Momentum resolution:
c/pr ~ 3.8x10* p+(GeV) ® 0.015

Toroid Magnets  Solenoid Magnet SCT Tragker Pixel Detector TRT Tracker

EM calorimeter: Pb-LAr Accordion \

e/y trigger, identification and measurement | HAD calorimetry (|n|<5): segmentation, hermeticity
E-resolution: 6/E ~ 10%/+E Fe/scintillator Tiles (central), Cu/W-LAr (fwd)

Trigger and measurement of jets and missing E+
E-resolution: /E ~ 50%/VE @ 0.03

ATLAS status and highlights, ICHEP, 26-7-2010



Integrated luminosity vs time

(from first /s =7 TeV collisions on 30 March to beginning of ICHEP on 22 July)

Total Integrated Luminosity [nb™]
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ATLAS Online Luminosity \s=7TeV
[ LHC Delivered (stable beams)
[ ] ATLAS Recorded

Total Delivered: 357 nb”

1st Yop-quark
Total Recorded: 338 nb™

candidate

JLEXPERIMENT 1

il !

g
2.55 TeV mass
di-jet event

@ |

Luminosity detectors calibrated
with van der Meer scans.
Luminosity known today to 11%
(error dominated by knowledge
of beam currents)

1 . . L
27/04 25/05 22/06

Day in 2010

Peak luminosity in ATLAS
L~1.6 x 1030 cm2?s!

20/07

Overall data taking efficiency (with full detector on): 95%

Results presented here based in many cases on whole data sample recorded

until the beginning of TCHEP




Max peak luminosity: L~1.6 x 1030 cm-2s!

- average number of pp interactions per bunch-crossing: up to 1.3
> "pile-up” (~40% of the events have > 1 pp interaction per crossing)

Event with 4 pp interactions in the same bunch-crossing

P _ - _ _ -
{ M"I / y
KN /| y

el y

A EXPERIMENT

Run Number: 153565, Event Number: 4487360

Date: 2010-04-24 04:18:53 CEST

Event with 4 Pileup Vertices

in 7 TeV Collisions

// ///7 / A N \\\\\\\\ K )‘
I nn NN\ AR

~ 10-45 tracks with p; >150 MeV per vertex
Ver"rx zps‘rins ; —3 —2 O., 1.9 cm (vertex resolution better than ~200 pm)




ixels
SCT Silicon Strips
TRT Transition Radiation Tracker
[LAr EM Calorimeter
Tile calorimeter
[Hadronic endcap LAr calorimeter

IForward LAr calorimeter
ILVLI Calo trigger
ILVL] Muon RPC trigger
ILVLI Muon TGC trigeer
IMDT Muon Drift Tubes

CSC Cathode Strip Chambers
[RPC Barrel Muon Chambers
1T'GC Endcap Muon Chambers

Total fraction of good quality data (green “traffic light")

Inner Tracking
Detectors

Calorimeters Muon Detectors Few percent losses
in Silicon and Muon

detectors due to
Tile MDT RPC TGC CSC  time to ramp up

HV after stable
97.1 982 100 93.8 98.8 99.1 100 979 961 98.1 97.4 beamsare declared

LAr LAr LAr

Pixel SCT TRT EM  HAD FWD

Luminosity weighted relative detector uptime and good quality data delivery
during 2010 stable beams at Vs=7 TeV between March 30t and July 16t (in %)
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Trigger commissioning and

operation

3 levels: LVL1, LVL2, Event Filter (EF) High-Level-Trigger (HLT): LVL2 and EF

Un-prescaled rates of some LVL1 items vs L

|_|12 _IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
- ATLAS Preliminary

—\s=7 TeV, Data 2010 EM2

L1 rate [kHz

1 I 11 | | 11 1 I 11 1 | 11 1

0.8 \vBTS 1(x0.05) /

0.6 /

0.4 - / . EMm3

300 HZ pmmmmmpmm e e e e i —————— -
B < ) - JS —

021 -, / ,/5 © TAUS
R PP " EM5 ]
I : - = X MUO i

0 Ilg.p:l ﬁl 1 1 ll L] l Josfera] o} l{ = I | II| III | ] 1 11

0O 0.10.20.3|04 0.5 0|6 0.7 0.8 0.9
instantaneous luminositl [10°°cm2s1]

Trigger output: typically 300 Hz

History:

QL < few 1027 cm2 s'l: minimum-bias
LVL1 trigger: hits in scintillator
counters (MBTS) located at
Z=1 3.5 m from collision centre
HLT running in transparent mode

QL>10%”cm?s?t: MBTS prescaled
(only fraction of events recorded)
Others items (EM2, J5, TAU5, MUO, ...):

un-prescaled

O L ~10%° cm?st: start to activate HLT
chains to cope with increasing rate

while running with low LVL1 thresholds.

Jet items: lowest thresholds prescaled
(HLT rejection small)
Figure gives examples for L up 7x10%°

HLT on (e/y) HLT on (1) 'HLT on (p)
for EM2, EM3  for TAU5 | for MUO fwd
J5 pre-scaled

alco
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LVL1 forward muon trigger efficiency
for the lowest threshold (MUOQ)

LVL1 jet trigger efficiency
for the lowest threshold (J5)
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Efficiency

Crucial for jet cross-section
ATLAS Preliminary
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Level 1 Trigger Jet E?’Bs GeV

\Ns=7TeV

anti-K. jets R=0.4, | y*' 1 <2.8
AR pen<0.4

ATLAS Preliminary
\'s = 7TeV, Data 2010
| >1.05

-

® DATA O PYTHIA

1 1 1 I 1 1 1 I 1 1 1 | L L
Covn b bnnabiraa bl

L1_MUO efficienc

T L

o Loy g 1y

25 30 35 40
Muon SA P, [GeV]

.

20 40 60 80 100 120 140 160
P (GeV)

Tracking efficiency at HLT for electron
candidates with E°ff (calo) > 5 GeV

100 PA S S SN OS 85508 5.3

Ay

Examples of trigger
performance studies

Crucial for J/y > ee

Track efficiency [%]

ATLAS Preliminary
\Ns=7TeV

-+ Data 2010, Level 2 tracking
¥ Data 2010, Event Filter tracking

Il 1 ‘ Il 1 1 ‘ Il 1 Il | 1 1 Il | 1 Il 1 ‘ 1 Il 1 ‘ Il 1 Il ‘ 1 1 Il
6 8 10 12 14 16 18 20
p#ff' [GeV]

ATLAS status and highlights, ICHEP, 26-7-2010




Worldwide data distribution and analysis

Total throughput of ATLAS data through the Grid: from 1st January until yesterday

April

Data and MC

reprocessing i
l Start of

2009 data Start of 10" p/bunch
reprocessing | | 7 TeV mo operation
data-taking ||

MC reprocessing

Thoughput (MBS)

~2 GB/s
(design)

] H ¥
= ﬁéga!:;fr:m:*. all- +HEE¥*EEQ¥ _Hf :*Fh - | -
16 17 18 18 20 21 22 23

O TRIUKF Peaks Of 10 GB/S achieved

GRID-based analysis in June-July 2010:
> 1000 different users, ~ 11 million analysis jobs processed




Physics results and highlights of
detector performance

d A few examples (much more in ATLAS talks and posters):
-- Soft physics
-- Jets
-- J/yp and di-muon resonances
-- W/Z
-- Top-quark candidates
-- First searches for New Physics

0 Emphasis on detailed ongoing work to lay foundations for solid
physics measurements

ATLAS status and highlights, ICHEP, 26-7-2010
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Soft physics Particle multiplicities and momentum spectra in pp minimum-bias events

0 Measured over a well-defined kinematic region:

> 2 charged particle with pr> 100 MeV, |n| <2.5
O No subtraction for single/double diffractive components
Q Distributions corrected back to hadron level
- High-precision minimally model-dependent measurements
- Provide strong constraints on MC models

pT>100MeV, Inl<2.5,n,
\s=7TeV

ATLAS Preliminary =
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;"lll.JIIII‘HH“]II
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o by models B100F X ;
—~| Previous 14 o o E
§10°F pAC E
results =10°%F o . E
5107k T 1
- E == Data\s =7 TeV . !5
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Inner Detector: from early observation of peaks to cascade decays and J/y > ee

2000

Minimum Bias Stream, Data 2009 {/5=000 GeV) > 2000 T T T T T T L T T T T ‘ T T ™
> - L | L | L | L | T T T T | L ‘ LB | L —] B . " |
@ 6000:_ ATLAS Preliminary Both tracks: p, > 100 MeV, Si hits > 6 —| g 1800 Js=7 TeV data ATLAS Pre“mmary_-
E - Kg Invariant Mass cos(8) > 0.8, flight distance > 0.2 mm . o~ - - 1 320 A o .
[ 5000 s N B h,( )—) T . orrect charge comb.| 7
@ C ® Data 3 3 1600 - ~250 ub’ [__] Wrong charge comb. | |
Q2 4000k ] Simulation a = 1400 M
= - ] — ': 39 ian+polynomial fit
L = Gauss (+poly) it i G =3 am | ] e 13222+ 007t wov| PP 1321:32

3000 52 49;:% 3;] E:{:g msx — 1200 = — o=  3.8%0.08(stat) MeV
B 0 B

Momentum scale known to permil in this range
Resolution as expected (dominated by multiple scattering)
~ 450 500 550 600 650 700 750 800
M. [MeV)

1350 1300 1350 1400 v
>
& ATLAS Preliminary My [MeV]
- « Data 2010, (Vs=7 TeV ) :
S — Bt To extract signal from background:
P 0 2 EM clusters matched to tracks
5 Jy > eve a pr (e tracks) > 4, 2 GeV
w 0 track quality, calo shower shapes

0 key handle: large transition radiation in TRT
a invariant mass from track parameters after
Brem recovery (6SF)

Y

5'2'%'“'# ' Background : 28 + 2 events

S

T o Signal : 222 + 11 events

25 3 Mass peak : 3.09% 0.01 GeV

Mass resolution : 0.07 + 0.01 GeV
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Mapping the Inner Detector material

with y = e*e conversions and hadron interactions
.. and using data to find geometry imperfections in the simulation

Goal is to know material to better than 5%
(over-constraining with several methods)
Present understanding: at the level of ~ 10%

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII_|_

ATLAS Preliminary  -0.626 <1 <-0.100 —
- Data | /s=7 TeV

™
3

200

MC conversion candidates

MC true conversions Reconstructed
conversion point in
Pixel support the radial direction
structures of y > e*e from
minimum bias events
(sensitive to X,)

Entries / 2 mm

150

Beam pipe

Pixel 3

Data show that Pixel
supports are displaced
in the simulation

- to be fixed

70 Dalitz
decays

SCT 2

0B 100 1o ine et 0 el
R [mm]
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Reconstructed secondary vertices due to hadronic interactions in minimum-bias

events in the first layer of the Pixel detector
(sensitive to interaction length A > complementary to y conversion studies)

C-fiber ) .
shell Simulation

Bin size:
250 uym

Cooling i
j pipe

55 60 65 70

Sz aelle Radius [mm] Radius [mm]

O Vertex mass veto applied against y > ee, K% and A
Q Vertex (R, Z) resolution ~ 250 pm (R <10 cm) to ~1 mm

ATLAS status and highlights, ICHEP, 26-7-2010 18



Missing transverse energy
in the calorimeters

Sensitive to calorimeter performance
(noise, coherent noise, dead cells,
mis-calibrations, cracks, etc.), and
cosmics and beam-related backgrounds

Calibrated E{miss from

minimum-bias events

l

':_’. T T I L] T T l T T L] I T T T l T T T
o] 155E ATLAS Preliminary j
- - * [Data 3
o 107 |:|I'u1¢.. MinBias Data 2010 s = ?Te'-..l'_;
E} s Ldl: 0.34 nb”’ =
w 10% |.1|{4 5 >
1035- =
1DZE- -
10 \‘p E
> 1k t m tﬂ .
E_I ” 1 1 I 1 1 I Iﬂlﬂl_a

-60 -40 20 40 60

E.'r.niﬂ' [GE‘V]

Measured over ~ full calorimeter coverage
(360°%in o, Inl <45, ~ 200k cells)

events with

E,miss spectrum from SUSY searches:

>3 hlgh pT jets, pr (j1)> 70 GeV

; 1{}: I T T T T I T T I T T I T T T I T :

18] - -

o) 9F e Data:fit049\ZE, =
5 8|~ —— MC Minbias: fit 0.51\[X E;

g i : ]
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3 sE E

w f ]
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| E

= Data 2010 Vs =7 TeV

|f  ATLAS Preliminary 1[ La=03ans’ ]
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Muon Spectrometer (MS)

ndidate
imber: 152221, Event Number:
D LH -04-01 00:31:2; ( CEST)

\\ }n

=
?7
,/

S [ —— -

=

o

Resolution (%)

(P)/p

Momentum resolution of MS standalone:

O cosmics: resolution from splitting muon
tracks crossing the detector from top
to bottom

0 muons from collisions: resolution from
comparing MS with ID measurement
(ID resolution not subtracted, negligible
a‘r low p)

> Trorrereo—orrT NP AR S AR —=

10

[o2]
rT T [ T T T [ T T T[T T[T T T T
| | | | |

ATLAS simulation (Geant4)

ml < 1.1 B MS

O
O

~ 0.18
= 0.16

0.14
0.12

0.1
0.08
0.06

- |
o
w

Data: cosmlcs and collisions

ATLAS Preliminary Muon Spectrometer Resolutlon .

Barrel |n|<1.05
v  pp Data, [ Ldt~ 190 nb'

@ Cosmic Ray Data 2009 (statistical errors only)
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Full data sample

Jets physics

| | | |
ATLAS Preliminary
Ns =7 TeV

—4— Data ILdt=296 nb”’

— PYTHIA

anti-k, R=0.6

ly|<2.8

ATLAS Preliminary
\Ns=7TeV

—4— Data _[Ldt=296 nb’
— PYTHIA

anti-k, R=0.6
ly*|<2.8

" Leading jet py > 80 GeV

- Leading jet pr > 80 GeV
1 Other jets pr> 40 GeV

Second leading p; > 40 GeV

1000

Shape comparisons between data and parton-shower MC
(distributions normalized to unity)

2000
M, [GeV]

ATLAS status and highlights, ICHEP, 26-7-2010
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oer: 159224, Event Number: 3533152
Date: 2010-07-18 11:05:54 CEST

ATLAS Preliminary
\Ns=7TeV

—$— Data ILdt=296 nb’'

— PYTHIA

anti-k, R=0.6

pr (j1)= 1120 GeV
pr (j2)= 480 GeV
pt (j3)= 155 GeV
pr(ja)= 95 GeV

500 1000 1500

P [GeV]

WATLAS
%/EXPERIMENT



For precise jet measurements - need detailed understanding of jet constituents and
properties as well as validation of simulation through extensive data/MC comparisons
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2 u: T \ A'i'LA‘S Pr‘elim‘inar‘y T S 10 Jet radial shape I | I.
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o i Y
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g 101~ ] B
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E Number of clusters in i Pythia 6 .
Z 50 jets pr>7 GeV 1= Herwige+

I VS NUadE .

T\Il\l\l ||||||||||||

0 0O 1 2 3

Thanks also to more than

. 10 years of test-beam efforts | [, —

§105— :

< Isolated hadrons ‘
- . ; LI

—
TVTT
|||||||||
L

II|III|
LN

- o o
[T~ =
|
.
L ]
.
.
|
u/.
m

ATLAS Preliminary

0.15 o pata 2010 Vs=7 Tev e
F—=— MC QCD di-jets

=T
anti-k, R=0.6 cluster Jets, lyl<0.3 s 3 1+5%
40 GeV<p=""*"=9<60 GeV o 1 T S T TR S - 1-5Y
U_ G-I I | i i I I| I i | I i i ||| U : - °
=04 1 10 =08
1

Calorimeter Length [2] 10 p [GeV] 23




Inclusive jet cross-section

[ Measured jets corrected to
particle-level using parton-
shower MC (Pythia, Herwig):
justified by detailed comparison
studies and good agreement with
data

[ Results compared to NLO QCD
prediction after corrections for
hadronization and underlying event

QA Theoretical uncertainty:
(up to 40% at large |y;|)
from variation of PDF, ag, scale (Ug, Ug)

0 Experimental uncertainty: ~30-40%
dominated by Jet E-scale
(known to ~7 %)
Luminosity (11%) not included

pri> 60 GeV, |yil< 2.8

—
o
[«)]

Good agreement data-NLO QCD over 5 orders of magnitude

ATLAS starus ana higniignTs, ICHEF, £6-7-2U1U
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Jet Energy Scale uncertainty

Dominant uncertainty on jet cross-section measurement

Jet momenta corrected (for calorimeter non-compensation, material, efc.) using n/p+

dependent calibration factors derived from MC (need ~ 1 pb-! for precise in-situ yj balance)

Q Builds on detailed foundation work to
understand main ingredients by
comparing MC/data (see before)

O Many sources of systematic
uncertainties studied in detail

Inter-calibration central-forward
checked using jet pt-balance

‘|_‘|_....|....|....|. probe

1.08F '—Anuk R=0.6, JES Calibration !
a“‘9.=-.110 GeV + (7 0.8)

S
—
=]
m
T
5]
o
A
=

ATLAS Preliminary

—e— Data 2010 V5=7 TeV
—=— Dijet MC

e

o O«
{ w
I

T | IIII |

PRI I T S S N R S T S N R R PRI

Relative JES Systematic Uncertain

T T T T T T T T T
AntiK R=0.6, JES Calibration, 0.3<h/<0.8
Monte Carlo QCD jets
Underlying event (PYTHIA, Perugia0) @] Fragmentation (PYTHIA, Professar)
ALPGEM, Herwig, Jimmy M Shifted Beam Spot
Additional Dead Material Hadronic Shower Model
MNaise Thresholds LArTile Absolute EM Scale
JES calibration non-closure [ Total JES Uncertainty

< 4 H > @

ATLAS Preliminary

lIIIIIJIIlII|IIl|JIJ|IIJ

102 2x10° o
plT [GeV]

Today JES
known to : ~ 7%

Ultimate goal: ~1%
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Di-muon resonances

Jihy

I L~330nb’

plw ¢

Opposite Sign muon pairs

ATLAS Preliminary

Data 2010,\s = 7 TeV

1 10

Full data sample

Simple analysis:
O LVL1 muon trigger with

pt ~ 6 GeV threshold
0 2 opposite-sign muons

reconstructed by combining
tracker and muon spectrometer
Q0 both muons with |z|<1 cm

from primary vertex

Q Looser selection: includes also muons made of Inner Detector
tracks + Muon Spectrometer segments

Q Distances between resonances fixed to PDG values;
Y(2S), Y(3S) resolutions fixed to Y(1S) resolution

C _— » Data: opposite sign
— ATLAS Preliminary Dt Stme sign
E  mean(Y,q) = 9.48+ 0.01 GeV

- J. L dt ~290 nb”’
Fo(Y )=0.17+0.01 GeV
15

CON(Y,g) =952+ 77
— N(Y,q) = 259+ 59

N(Y,5) =60+ 59

6 7 8 9 10 1 12

dimuon mass [GeV]




J/y is one of the first "candles” for
detector commissioning and early physics
(B-physics, QCD).

Provides large samples of low-p+ muons
to study p trigger and identification
efficiency, resolution and absolute
momentum scale in the few GeV range

ATLAS Prelimina ry ®  Data 2010- Opposite Sign

Data 2010: Same Sign
\IE = 7 TeV Fit projection
J‘ L dt =290 nb_1 Fit projection of background

Z

= 6820+ 90 Tight Selection
= 3.095+ 0.001 GeV
=57+ 1 MeV

Q
‘_3

vizsy = 290 £ 30
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e
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2
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C
4]
o
=

-
o
o
o
EZ

w25~ 3686 £ 0.006 GeV

M, s ;=571 1 MeV

Q

From J/y mass peak and resolution
reconstructed in the Inner Detector:

(<) Pl L e e gl
absolute momentum scale knowno’ro ~0.2% TR T B R TR Y T Y i)
and momentum resolution to ~2 % .. [GeV]
. . HU
in the few GeV region

$

T ev

N

J/w mass peak vs muon n J/p mass resolution vs muon n

imi Data: 2010 1 T T AN
ATLAS Preliminary - Daia = 14~ ATLAS Preliminary 4~ Data: 2010

WE =7 TeV £ MC: Prompt Jiy ]

Ve =7 TeV . MC: Prompt Jiw _E
JLdt:?E nb”!

IL:H: 78nb’

|

]
|

e B —

Inner Detector | 1 ‘ Inner Detector
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J/@ > p*y cross-section and indirect/prompt ratio measurements

T T T | T
-% - (Pythia+NRQCD)x0. 1 a 1.50<ly| <2.25

v
Spin-alignment uncertainty m 0.75<fy[) <1.50
o 0.00<ly[,'<0.75

O Measured over |y (J/y)|<2.25, down
to pt (J/w)~ 1 GeV in forward region
(p larger > higher acceptance)
ADominant error (50-100%): unknown J/y
polarization = impact on y acceptance
O Experimental error (only relevant in

I II\I\H‘
| II\I\HJ

—
o
w
T
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L vl
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- . o 100
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.
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o?c/dp_dy*Br(J/y—p*) [nb/GeV]
=

: . . lowest p+ bin): from data (mainly) and MC
- 10F & .} 0 = @ Q Total cross-section measured in the
B S i studied kinematic region: ~ 1.2 ub
15 ATLAS Preliminary ) = fl| Q Pythia (Colour Octet Model): ~ 10 larger,
- Lt=?5nb‘ o If}lﬂl ] good agreement in shape
0 2 4 6 8 10 12 14
Jy p_ [GeV]

O From fit of pseudo proper decay time T
in inclusive J/y sample.
O Many uncertainties cancel in the ratio

_do(pp — bbX — J/y X')

0.9
d(.T({J{J — J"/Lﬁf X”}pmmpl

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

e Data: ratio of non-[ |R
* Pythia+NRQCD

* T TeVdata

= Combined fit

..... Sug:alulirn;unem L—“f .'n(.ffli,b’ )

-------- Background componsnt T = —m™m
ATLAS Preliminary I}J(.;;{df )
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ATLAS Preliminary
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Events /[ 0.25 ps ]
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W and Z physics

O Fundamental milestones in the "rediscovery” of the Standard Model at /s = 7 TeV
O Powerful tools to constrain q,g distributions inside proton (PDF)
0 Z > Il is gold-plated process to calibrate the detector to the ultimate precision

(E and p scales and resolutions in EM calo, tracker, muon spectrometer; lepton identification, ...)
0 Among dominant backgrounds to searches for New Physics

Run: 152845, Event: 3338173 > ]L j S

Date 2010-04-12 16:56:44 CEST |
%E‘l% ﬂmm’ 2 EXPERIMENT
First time at /s =7 TeV “ : p,(u-) = 40 GeV

First time in pp collisions |glesesitsmi )= 20
. ‘ - E, ™= 41 GeV

M. = 83 GeV

Muon: = \\M, =
3 Pixel, 8 SCT, 17 TRT, 14 MDT hits N, & -
U

Z~0.1 mm from vertex ’ (1 ) . W-’HV Candidate [
ID-MS matching within 1 GeV | 7

E;miss (calorimeter only) ~ 3 GeV

in 7 TeV collisions



W - ev, uv measurements o NNLO (W > Iv) = 10.46 nb per family

Main selections : W - ev Main selections : W = pv
0 Er(e)> 20 GeV, |n|<2.47 0 pr(W)> 20 GeV, |n|<2.4
Q tight electron identification criteria Q |Apr (ID-MS)| < 15 GeV
Q E,Miss > 25 GeV Q isolated; |Z,-Z4,|<1 cm
0 transverse mass my > 40 GeV Q E;mss > 25 GeV

Q transverse mass my > 40 GeV
Acceptance x efficiency : ~ 30%

Main background: QCD jets Acceptance x efficiency: ~ 40%
Expected S/B: ~ 20 Main background: Z->pp and QCD
Expected S/B ~ 20

;T::\‘ AT LAS Run Number: 152409, Event Number: 5966801 % ATN AS
N : Date: 2010-04-05 06:54:50 CEST EXBERIMENT /
A EXPERIMENT U =
. Ny ' \\\ ¢

AAAAAA
Npor s

QCD background estimation: several methods used, mostly data-driven: based on
control-samples in background-enhanced regions (low E™ss, non-isolated leptons, ..).
Main uncertainties from low-statistics of data control samples and MC model (Pythia)




Full data sample

LI N N Y L

LI BN B L L B
E ATLAS Prellmlnary —s—Data 2010 (7 TeV)
L [IW—ev
CJaco

W= v

[ f semi-leptonic

—e— Data 2010 \s =7 TeV)
CJw-—npy

[ aco

I Z - uu
CJw-aw

-Z—>'rt

[

ATLAS Preliminary

After pre-selection:
oW ->ev:
loose e*, E+ > 20 GeV

Entries / 5 GeV
Entries / 5 GeV

aW-> v
pr (b)> 15 GeV
|Ap+ (ID-MS)| < 15 GeV
|Z,-Z,1|<1 cm

JL=291 nb’

1 II\ILI\l 1 IIIHIII 1 I\ILIII‘ 1 IIlIIIII 1 \IJlHJl

_+_

20 40 60 80 100 120 40 60 80 100 120
miss )

MC normalised to data

LA N S B N B B N N N S B N B S LI N N Y L

ATLAS Preliminary —e— Data 2010 \s = 7 TeV)
CJw-—npy
- CD
f L=291 nb ! E gapp
CJw-aw
- Zot
[

i ATLASPreliminary . pata 2010 (7 Tev) |

[ IW—ev
[Jacb

W — 1v

B tt semi-leptonic

T 1T HIII
1 IIlJIlII

=
Q
]
Te]
~
[} ]
2
=
c
L

Entries / 5 GeV

After all cuts

_[ L = 296 nb

LI WIIHI[
11 JLIMI{

but E,Mss and my

T IIIIIII
1 IIIIIII

it

LI \II
1 IIIHIIl 1 IHIHI{ 1 IIIHIIl 1 IHIHII 1 IHIIIJ‘ 1 \IIIHI‘

L1l

100 120 100 120
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MC normalised to data Full data sample

104 | —e— Data20100s=7TeV) ATLAS Preliminary
E [ JW-opv

c [CJacD -1
T B Zowm IL=291 nb
3. CJW—o1v

10 F Iz
- >

mr = J2p$pl}(1 — cos(¢! — ¢"))

Entries / 5 GeV

1 \\IHIIl 1 \\IIIH‘ 1 \IIIHII 1 \l

Work to determine systematic uncertainties

(E{miss, ...) in the presence of pile-up ongoing

—>W cross-section measurements presented here

are based on first 17 nb-! (recorded at lower instantaneous
100 120 luminosity)

m; [GeV]

11 IIIIH{

\\Illllllllll\\\\lll\
—e— Data 2010 f\s =7 TeV)

. i Y
W > pv: Faco
-z
1111 events | EEI7H
[

I
ATLAS Preliminary

W
o
o

,I ' ‘ T |7
- ATLASPreliminary -+-Data2010(7TeV) -
L LW —ev ]

[jacb
CIW = v
Bt semi-leptonic

N

o

o
LI

Entries/ 5 GeV
Entries / 5 GeV

After all selections

J L=296nb"

| LI ‘ T 1T | 1T 17T 'l__

W > ev:

J-L=291 nb"
815 events

Observed in data
W= ev (296 nb):
815 events

W= pv (291 nb1):

30 3050 60708050 100 i 1111 events 0770 50 3040 50 6070 80

Muon p; (GeV) Pl [GeV]

llI{llJIIIII\JIlIIIILJIf

2
3:‘




W cross-section and asymmetry measurements

O(W > 1Iv)=9.3£0.9 (stat) £ 0.6 (syst) £ 1.0 (lumi) nb

o (W >ev)= 85 1.3 (stat) £ 0.7 (syst) £ 0.9 (lumi) nb
o (W = uv) =10.3 £ 1.3 (stat) £ 0.8 (syst) + 1.1 (lumi) nb

118 events:
47 W~ ev

72 W v

Dominant experimental
uncertainties:

e: identification efficiency
u: Trigger and reconstruction
efficiency

* -
-
&
-
-
., .

e Woly

IL=17 nb' m Wity

A Woly

CDFW-—lv

UAT W= v
UAZW—ev
L | | 1 1 |

ATLAS data 2010 f's=7 TeV)

DO W— (e/u)v

| | I T
ATLAS Preliminary NNLO QCD (FEWZ)

12

14

\'s [TeV]
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W cross-section and asymmetry measurements 118 events:

47 W- ev
72 W= pv

O(W > 1Iv)=9.3£0.9 (stat) £ 0.6 (syst) £ 1.0 (lumi) nb

Dominant experimental
uncertainties:
e: identification efficiency

o(W->ev)= 85

+ 1.3 (stat) £ 0.7 (syst) £ 0.9 (lumi) nb
o(W->uv)=103 %

.3 (stat) £ 0.8 (syst) = 1.1 (lumi) nb

—_

u: frigger and reconstruction
efficiency

T T T ] T T T I T T T [ T T T ] T T T ] T T T I T T T [ T

ATLAS Preliminary NNLO QCD (FEWZ)

10

-
ym
-
......
- ™

amt

-
-t

G, X Br(W— 1v) [nb]

- 2 + ........... .
: di ‘‘‘‘‘‘‘‘ + ATLAS data 2010 §/s=7 TeV) :
o Wolv
I L=17nb" m W'V i
A Wolv

=W 2o oW > 1)
,,,,,,,,,,,,, + OCW |1 V)y+ oW = |V

=0

ATLAS data:

A (W ev)=0.21 £0.18 (stat) £ 0.01 (syst)
A (W- pv) =0.33 £0.12 (stat) = 0.01 (syst)
NNLO theory prediction: A=0.2

ATLAS status and highlights, ICHEP, 26-7-2010




- W - 1v signal more difficult to observe due to softer
W - 1v candidate spectrum and larger backgrounds (jets, W-> ev, Z-> 11):
signal efficiency < 1%, S/B ~ 7
. A A £ p,(t) = 29 GeV
SATLAS
A ‘ | ) k , A¢(T,E7miss)f 3.1
EXPERIMENT "y = GGV

Run 155697, Event 6769403
Time 2010-05-24, 17:38 CEST

W-1v candidate in
7 TeV collisions

1-prong 1-candidate
Passes tight 1-selection cuts, fails loose e cuts
Second hardest track: p; ~ 3 GeV




o NNLO (y*/Z > 1) ~ 0.99 nb per famil
Z > ee, yJ measurements for M) > 60 GeV P Y

Main selections : Z = ee Main selections : Z - pu

0 2 opposite-sign electrons 0 2 opposite-sign muons
0 E;> 20 6GeV, |n|<2.47 apr>206eV, |n|<2.4
o medium electron identification criteria Q !APT (ID-MS)| < 15 GeV
066 <M (ere) < 116 GeV 0 isolated; |Z,-Z,|<1 cm
066 <M (uu) < 116 GeV
Acceptance x efficiency : ~ 30%

Main background: QCD jets Acceptance x efficiency: ~ 40%

Expected S/B ~ 100 Main background: tt, Z-> 11

Expected S/B > 100

Run Number: 154817, Event Number: 968871 P = 45GeV . (e") = 40GeV
ATLAS Date: 2010-05-09 09:41:40 CEST =021 (e =038 *
wv M,_=89 GeV }
l EXPERIMENT ‘ : i ’ 2 EXPERIMENT

Z-ee candidate in 7 TeV collisions Run: 154822, Event: 14321500
Date: 2010- 05 10 02:07:22 CEST

p,(M) =27 GeV n(u)= 0.7
p,(H*) =45 GeV n(u) = 2.2
M,, =87 GeV

Z>pp candidate *
in 7 TeV collisions

M IO oI1Uuiluo uriv lllyl\llyl\l:, Loricr , cVUT/7 TCVLIV



% E\\IIIlIIII\\\‘lllll\\lllllll‘\lllll\l\E %257IIITIIITITI]TIITITI]TIIﬁ
g i ATLAS Preliminaryj L =229 nb“_; g i ATLAS PreliminaryJ. L=229nb" ]
% —+— Data 2010 (\s=7 TeV) 2 After all selections, || & 5ol ]
Ko r CJzZ-u ] . 2 | —+— Data2010 {s=7TeV) A
£ 42k - . observed in data O 1
- T : Z-> ee (219 nb): 1501 [ Jzom ]
= HR a R
%‘ Bz _§ 46 events i ]
- i Z-> ppu (229 nb): 1ok ]
: E 79 events : ]
E 5 ]
: o o o

0 60 80 100 120
pZ [GeV]

J Trrr I rrrr I T T 1T I TTrrr LI B

[ —*-Data2010 s =7 TeV —ATLAS Preliminaryj =229nb’
]z ee
r ATLAS
Preliminary ee vy ]zﬂm

Peak 88.7+ 0.8/ 90.3+£0.8
Width (T, unfolded)| 3.6 +0.8| 4.2 +0.8

— Data 2010 fs=7 TeV)

Entries / 5 GeV

- still some work to do on alignment of

ID and forward muon chambers, and on
# Ilm: calorimeter inter-calibration, to achieve
expected resolution

s

i |
0 70 80 90 100

SR;—III\‘\L\\IIIIL‘\JI\JIIIL{\J_




Z cross-section measurement

O (Z~>1)=0.83 £0.07 (stat) £ 0.06 (syst) = 0.09 (lumi) nb

0 (Z > ee)= 0.72 £ 0.11 (stat) £ 0.10 (syst) £ 0.08 (lumi) nb
o (Z > pp) =0.89 £ 0.10 (stat) £ 0.07 (syst) £ 0.10 (lumi) nb

| | | | | I | | | I I I I | | | I | | | | | I I
ATLAS Preliminary NNLO QCD (FEWZ)

ATLAS data 2010 N's=7 TeV)

I L=225nb" @ Z/y* 51l (66 < m <116 GeV)

CDF Z/y*—ee (66 <m <116 GeV)
DOZ/y*—>ee (70<m <110 GeV)
UA1 Z/yv*—>ee (m >70GeV)

UA1 Z/y*— up (mml > 50 GeV)

UA2 Z/y*—ee (m >76 GeV)

2 4 6 8 10 12 14
\'s [TeV]

~225 nb-!

125 events:
46 7> ee
79 Z-> pu

Dominant experimental
uncertainty: lepton
reconstruction and
identification

39



Top-quark candidates

lepton + jets channel

tt > bW bW - blv bjj

o~70pb

o) =160pb /s =7 TeV

Full data sample analysed

1 isolated lepton p+> 20 GeV

E;miss > 20 GeV
>4 jets pr> 20 GeV
> 1 b-tag jet

Acceptance x efficiency ~ 30%

l

Expect ~ 5 signal events

Number of jets

140F
120

100

Minimum-bias events

2-lepton channel
tt > bW bW - blv blv
o~ 10 pb

2 opposite-sign leptons: ee, ey, pp
both leptons p > 20 GeV

> 2 jets pr>20 GeV

ee: E{Miss > 40 GeV |M(ee)-M,|> 5 GeV
up: Eqmiss > 30 GeV [M(up)-M,|> 10 GeV
ey: Hy = ZE; (leptons, jets) > 150 GeV

Acceptance x efficiency ~ 25%

Expect ~ 0.7 signal events

— SVO0 selection
- - Data 2010
- Ns=7TeV
L =0.4 nb™

ATLAS
— Preliminary

Simulation

B b jets
I cjets
Wl light jets

b-tagging:
decay length
significance
of secondary
vertex

40




Observed candidates: | | O Full data sample analysed
2 di-lepton

ID Run Event Channel Pr E.‘;‘i"s Hr #jets #b-tagged

number  number (GeV) (GeV) (GeV) pr >20GeV jets *
DL1 155678 13304729 ee 55.2/40.6 424 271 3 1 | : :
DL2 158582 27400066 eu 22.7/47.8 76.9 196 3 1

o
®

ATLAS Preliminary U
Simulation I single top
[ Z +jets

W + jets

g
o)}

diboson

Fraction of events

7 lepton + jets

ID Run Event Channel  p; EIF““" my Mmijj #jets #b-tagged
number  number (GeV) (GeV) (GeV) (GeV) pr>20GeV jets ) dilepton-ee
158801 4645054  u+jets 429 251 59.3 314 7
158975 21437359  e+jets 414 893 68.7 106
159086 12916278  e+jets 262 46.1 62.6 94
159086 60469005  e+jets 39.1 66.7 102 231
159086 64558586  e+jets 793 434 86.7 122 | | |
159224 13396261  pu+jets 204 654 64.1 126 2 3 4
159224 13560451  u+jets 787  40.0  83.7 108 Number of tagged jets

LJ7LJ6 LJ5LJ3 LJ4 LJ2

L1l

== L L L L I I L I L B L =

ATLAS Preliminary e
[l single top

M z + jets

W + jets

o
o]

Simulation
ATLAS Preliminary

3f ATLAS Preliminary -
Simulation ; ]

Simulation
etjets
Ot
B QcD
W single t
W Z+jets
W+jets

: | ]

__‘—_’—*———7 T T T Y
300 400 500 90 40 60 80 100 120 140 160 180 200 N .
: umber of tagged jets
m,(highest p_)[GeV] ET=[GeV]

b
o

diboson

Fraction of events

mu+jets

O

B QcD

W single t

W Z+jets
W+jets

dilepton-eu

o
~

Fraction of Events / 20 GeV




77

E.miss= 43 GeV

| m("W>ev")= 87 GeV

| pr (b-tagged jet) = 91 GeV

1M (jjj)= 122 GeV

Secondary vertex:

| -- distance from primary: 5 mm
i -- 6 tracks pr> 2 GeV

-- mass=3.8 GeV

\\



ey candidate 1 %&Hﬁ‘é

: 2010-07-05 07:53:15 CEST

Run Number: 158582, Event Number; 27400066
Date: 2010-07-05 07:53:15 CEST

_ 50 ET (GeV)

pr (tracks) > 1 GeV

40

| 30

20

‘.
50 fs0 ,, 360 LY

“&' =

pr(e)=23 GeV
Emiss=77 GeV, H=196 GeV
B pr (b-tagged jet) = 57 GeV
B Secondary vertex:

-- distance from primary: 3.8 mm B
-- 3 tracks p;> 1 GeV SN

| -- mass=156 GeV Q’\\

'-.h




eu candidate | %&Ihﬁ‘é

Run Number: 158582, Event Number; 27400066

pr(e)=23 GeV
pr (b-tagged jet) = 57 GeV

jl Secondary vertex:

M -- distance from primary: 3.8 mm
-- 3 tracks pr> 1 GeV

-- mass=1.56 GeV

| E{Miss=77 GeV, H=196 GeV
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data available

= ) Dilepton Channel OS ® Dala2010fs=7TeV) 3
" First searches for New Physucs I = A
;,005— [ e 104 o su4 (x10) E 1 55@"%“ —E
s [ ————] == ATLAS Preliminary = e
| Present goals: e
O understand backgrounds by comparing MC to data for key search-sensitive 3
distributions (= complementary studies to Standard Model analyses) E

O be prepared to set competitive limits on (or discover) New Physics when enough [

= T T haadtofs 4 0 25T 20,20 T
(0] Monte Carlo = L L. P S Data 2010 7 TeV
= =t g ATLAS Preliminary | £ —- russcsvsr ATLAS Preliminary | =T
~ Z+k = r _ + r - Absolute JES Uncertainty N [ ] QCD
§ = . jets 2.0¢ \s=7 TeV 80'1 5- 0F Uneotany \s=7 TeV 1 B Wjets
£ Fl ke 0000000 e SU4 (x10) F :c) r ars ] B Z+jets
W L ystematics -
Two Jet Channel L« Data J‘Ldt=61nb’l = 1 f
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) - — Pythia QCD LO g I Three Jet Channel
"""" o c0.05 ATLAS Preliminary
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. | F---
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Lo b b b b by _0_107 [ IR A L Ly L A Lt et e D 1
B 0. 11— g 200 300 400 500 600 700 200 300 400 500 600 700p 80 100 120 140 160 180 200
g 0.09; \s=7 TeV Dijet Invariant Mass ( Dijet Invariant Mass (GeV) ET® [GeV]
g 008; . Data, J-Ldt"-61 nb" E Ldt~70nb" d
<0.075 ‘ 4 g 10T RS RN LR RN RN R 8 F T T T T T T T T
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Searches for excited quarks: q*-> jj Full data sample analysed

Looked for di-jet resonance in the measured M(jj) distribution
- spectrum compatible with a smooth monotonic function - no bumps

3 0.4 <M (q*)<1.29 TeV excluded at 95% C.L.

Latest published limit:
CDF: 260 < M (g*) < 870 GeV

q* IVIRST2|007 Modified LO
q* CTEQ6L1
q* CTEQ6.6

« Expected limit

Observed limit
Data [Ldt = 296 nb

e Data
Fit
—e— q*(500)
—— q*(800)
—— q*(1200)
PDF: MRST2007 Modified LO

ATLAS Preliminary

¢ x Acceptance [pb]
T T TTT \Hl

I_|_

ATLAS Preliminary

I

i | | | 1 | | ‘
| 1 | | | | | | I 1 |
500 1000 1500 1000 1500
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Since 30 March, ATLAS has been successfully collecting data during the first LHC
run at /s =7 TeV - a total of ~ 340 nb-! have been recorded

We are very grateful to the LHC team for their effort to bring the machine to such
excellent performance !

O The whole experiment has worked efficiently and fast, from data taking at the pit
(with efficiency ~ 95%), through data processing and transfer worldwide, to delivery
of performance and physics results.

- many of the results presented at this conference are based on the full data sample
collected up to the beginning of ICHEP

O The first data demonstrate that the performance of the detector and the
quality of the reconstruction and simulation softfware are better than expected
at this (initial) stage of the experiment (close o nominal in some cases).

Years of test beam activities, increasingly realistic simulations, and
commissioning with cosmics were fundamental for such a good turn-on.

First physics results presented at this conference include:

0 measurements of the jets, J/w, W, Z cross-sections

O observation of top-quark candidates

O searches for New Physics > best present limit on g* production (beyond 1 TeV)
0 and many more ...

> The exploitation of the LHC physics potential has started in earnest.
Results will become more and more rich and exciting in the months to come
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