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A proton-proton collider located on the France-Switzerland border outside of Geneva I

7 TeV nominal beam energy
Currently at 3.5 TeV

n LHCE tunnel » .

j?‘ - Collide 450 GeV proton beams — Nov 2009

- Collide 3.5 TeV proton beams — 30 March 2010
- Collide Pb ion beams — Nov 2010




The LHC Challenges

The LHC surpasses existing accelerators/colliders in 2 aspects :

Q The energy of the beam of 7 TeV that is achieved within the size constraints of
the existing 26.7 km LEP tunnel.

LHC dipole field 8.3 T A factor 2 in field
HERA/Tevatron ~4T A factor 4 in size

Q The luminosity of the collider that will reach unprecedented values for a hadron

machine:
LHC pp 1034 cm2 s .
A factor 30
Tevatron pp 3x1032 cm2 s in luminosity
SppS pp 6x1030 cm=2 s

Very high field magnets and very high beam intensities:
» Operating the LHC is a great challenge.
> There is a significant risk to the equipment and experiments.
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The Physics

General event properties

Heavy flavour physics

Standard Model physics
including QCD jets
Higgs searches
Searches for SUSY

Examples of searches
for ‘exotic’ new physics
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The rﬂ‘hbst exciting LHC year so far: 2010

SATLAS

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

p,(M) =27 GeV n(w)= 0.7
P,(H*) =45 GeV n(p) = 2.2
Mw =87 GeV

) Z>pp candidate
~ in 7 TeV collisions

' EXPERIMENT
Run 168795, Event 7578342
Time 2010-11-09 ©8:55:48 CET

Bvtaint - P CATLAS
7 EXPERIMENT B ) - T~ R\
L“-”“.‘.‘ : ‘jl:(w E:v‘”:w‘\;‘ {‘.:V B S 4 I '—‘i 7.. = ,//% %

~

pr{e)=23 GeV
B Ems5=77 GeV, H.=196 GeV

\\

July 2010: First Top Candidate
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The ATLAS Collaboration

@ 3000 scientists
@ 174 institutes
@ 38 countries

@ all continents A
Argentina Chile Greece Portugal Switzerland
Armenia China Israel Romania Taiwan
Australia Colombia Italy Russian Federation Turkey
Austria Czech Republic Japan Serbia United Kingdom
Azerbaijan Denmark Morocco Slovak Republic United States of America
o M O re th a n 1 O O O P h D Stu d e n tS Belarus France Netherlands Slovenia CERN

Brazil Georgia Norway Spain
Canada Germany

@ More than 1.200 working meetings each
month

@ Increased by factor of 3 compared to
pre-data period
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@ Inner Detector
@ |n|<2.5, solenoid B=2T
e 108 Si Pixels, ~ 10 Si strips, TRT
— Xe filles straw tubes interleafed
with PP/PE foil for Cherenkov light:

@ Tracking and vertexing
@ e/t separation

@ Resolution:
0/p;~3.8x10p;[GeV] © 0.015 25m

@ EM calorimeter
® [n|<3.2

@ LAr/Pb accordion structure ely
trigger, id + measurement

e E-resolution: o/E ~ 10%/NE @ 0.7%
(noise substracted)
@ HAD calorimeter
@ |n|<3.2 (Forward Calo. |n|<4.8)

@ Scint./Fe tiles in the central, W(Cu)/

LAr in fwd region
@ Trigger, jets + missing Et
o E-resolution: o/E ~ 50%/E ¢ 0.03

LAr hadronic end-cap and
forward calorimeters

Pixel detector

LAr electromagnetic calorimeters

Toroid magnets

Muon chambers Solenoid magnet Transition radiation tracker

Semiconductor tracker

@ StandAlone Muon Spectrometer

® [n|<2.7

@ 3 layers gas based muon chambers

@ Muon trigger and muon momentum determination
@ Muon Momentum resolution < 10% up to ~ 1 TeV

4 Superconducting magnets: Central Solenoid (B= 2T, 7.6 kA)
3 Aiir core Toroids (22kA, peak field strength up to 4T)
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Peak integrated luminosity = 2.1X10%2 cm-'s™!
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Date in 2010

Data Taking in 2010(1/2)

R = event rate

[ = det = fR/O'dt o = event cross section
e 48.1pb-' delivered integrated luminosity

@ Many thanks to a fantastic LHC team, also for
responding fast to any feedback from ATLAS

Overall data taking efficiency

(with full detector on): ~ 94% constantly

@ Luminosity detectors (LUCID) calibrated with
van der Meer scans

@ Luminosity known today to 4% (error dominated
by knowledge of beam currents)

e Will go down significantly after the analysis of last
van der Meer scan

@ ALFA detector in place for 2011

@ elastic scattering in Coulomb-Nuclear
interference region
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Data Taking in 2010 (2/2)

o/ For all SVEICICER VA7 el s-1a[o[-ICJMl  Total fraction of good quality data (green “traffic light™)
are operational Inner Tracking Calorimeters Muon Detectors

Detectors
in addition have built-in

. LAr  LAr LAr .
redundancy in most systems: | P* ST TRT gy yap pwp e MPT RPCGCTGC

Overall detector is performing very 99.0 99.9 100 90.5 96.6 97.8 943 999 99.8 962 99.8
W e I I y b U t a fe W I S S U e S W I t h Luminosity weighted relative detector uptime and good quality data delivery during 2010 stable beams in pp

collisions at Vs=7 TeV between March 30t and October 31%* (in %). The inefficiencies in the calorimeters will largely

CO m po n e nt fai I u reS to WatCh O ut be recovered in a future data reprocessing.
for...

T T | T T T | T T T ] T T T I T T T T T T T T T

o LAr calorimeter data quality » 140 ATLAS Online Luminosity —
inefficiency will largely be & - 23 August, 2010
recovered in reprocessing by Fall g 12~ EEJLHC Stable Beams LHCFil1298

2 - [__] ATLAS Recorded \s=7TeV -

2011 = 10— 7

: : = - Total Delivered: 280 nb” ]

® Typical LHC Fill . —8—3C Total Recorded: 273 nb™’ —
@ Few minutes-reededTor tracking E - ’
detectors (silicon and muons) to 3 = —
ramp HV when LHC declar - ’

stable beams 4:_ B

@ Short ‘dips’ recorded rate: 21 -

recover “on-the-fly” modules which - .

. . | e b b b e L
would otherwise give a BUSY Yoh 02n 04h 0h 08h 10h 12h  14h

blocking further events ,

CEST Time
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Heavy lon Run

LHC HI running started on Nov 4, ended on Dec 6.

« \S\\=2.76 TeV, 14x higher in energy compared to RHIC

* Up to 129 bunches, 500 ns bunch spacing

* First observation of HI events on Nov 7, jet events shortly after
« Total recorded Lumi = 9.17 pb-" (95% efficient!)

« Peak luminosity = 3X10%%/cm?/s

&L Fr T T T T T T T T T T T T T T T T
S 12— ATLAS Onlme Lummosny
2 C [ LHC Delivered (Pb+Pb)
§ 1 Of :I ATLAS Recorded AT I-As
£ ...- B EXPERIMENT
g 8-  Recorded = N o, S T
o] C ]
© - - _
s °  Delivered -
E 4 4
S B 1
O - .
T2 -
c L L R

0 ! {
03/11 10/11 17/11 24/11 01/12 08/12

Day in 2010 ‘ > e N\ (A 4 ] Heavy lon
- ‘ : " Collision with

aZ—py
Candidate
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Trigger (1/2)

° Level-1:
@ |Implemented in hardware

The ATLAS Trigger and Data Acquisition System (TDAQ)
is designed to reduce the event (data) rate from 40MHz
(1PB/s) to 200Hz (300MB/s) by selecting only interesting

@ Muon + Calo based o : " :
_ collision events for offline storage, splitting data into
® coarse granularity several different streams for use in physics analysis.
e ely, U, , 1, jet candidate selection
e Define regions of interest (ROls) e ASaTSion Sy OAG) N (Freger N
Systems available to Level 1 (Level 1 Trigger
o Lovel2 R
@ |Implemented in software L

@ Seeded by level-1 ROls, full granularity
@ |nner Detector — Calo track matching

o Event Fifer .

@ |Implemented in software

e Offline-like algorithms for physics ll

Sign atu res Data from all detectors combined into a complete event |
@ Refine LV2 decision
@ Full event building

Full granularity data sits in pipeline until L1 accept

ngh Level Trigger

ffﬁ
Lffﬁ

. J . J
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Trigger (2/2)

. . . . . . . N e N N L e
e Validation of trigger algorithms with data is a crucial step T | ATLAS Preliminary . ex s wsony
before chains become actively rejecting & [V T el =
— 21 §{ e EF 2mud
o first chains to activate are low-pT electromagnetic, & 10
followed by taus and muons I
5
=
=

@ Trigger configuration infrastructure is very flexible

—_
(@)
LI

| Illllll

@ Coping very well with rapidly increasing luminosity by
adjusting prescales/menus

1

1 1 LA 1 11l 1 g ! o 5 | ll |
1 10 10° 10°
Luminosity [10*°cm2s]

L i 11

e ~10 different inclusive streams written out during the run

Y

T T T T T

5§ ' [epat B

o Challenges D gof 2Me :$2+—
® optimize sharing of the bandwidth for physics 2 ook — E

@ Determination of trigger efficiencies in data 0'45_ N _

o Level-1 Muon Trigger efficiency determined with T S A
‘tag-and-probe’ method on J/Psi candidates S E

R N B

Offline CB pT[GeV]
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Trigger Menu in 2011

* Trigger menu kept stable for
primary triggers
* Primary triggers are never
prescaled

* Supplement by supporting and
monitoring triggers

* Increased fraction in early 2011
runs and at end of runs

* Typical Rates:

e L1:60 kHz, L2: 5 kHz, EF:
300-400 Hz

* EF output rate constrained by
offline resources

* Can predict rates with ~20%
daccuracy
* Performance of trigger well
understood

* Detailed paper on 2010 data in
preparation
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Unprescaled trigger rates at L=1x1033 cm2s!

E20_medium EM14
2el12_medium 2EM7
g80_loose EMS30
2g20_loose 2EM14
mul8 MuU10
2mul0 2MU10
xe60 XE40
J180 J75
Tau29medium_xe35 TAU11_XE20
Taul6_elS TAU6_EM10
J75_xed5 J50_XE20

5700
700
750

5300

1
3
2
40

[ B - B T

10

Muon Stream PEosuss

Jet/TauMissing Energy Stream [

B

== Predi(l:tion

10°

10°
Rate (H2)



Data Processing

) Tiero CapaCitieS SUfﬁCient to Cope Wlth gf/z Total throughput of ATLAS data through the Grid: from 15* January until now
r aay ;
current data volume [Jon] | [Feb] | [March]: [April | [May]  [guwme] : [auy] | [Ag] | [sep]

6 GB/s Start of N Start of 101 p/bunch ‘
2009:data 7:TeV
d

operats
@ Reprocessing of all MC and Data during %E reprdcessig | | dita taking
LHC data taking : A l ‘

@ Tier1 and Tier2 centres process ~70k S 11
jobs per day '

| Data and:MC
il ;| reprocessing

Peaks of 10 GB/s achieved |

o/ 10 GB/s peak rate during data and MC - o
processing B

@ Design was 2GB/s

World wWide - analy_running - year

PanDA Backend Only

: Over 1000 different users during past 6 months
1 Millions of jobs are ran every week at hundreds

@ Over 1000 different users during past 6
months .

@ Millions of jobs are ran every week at = ..
hundreds of sites -

of sites

obs

= Stress test
LHC start

@ Data distribution on the Grid
@ Constant impressive duty cycle !

Range from Sun Oct 4 00:00:00 2009 UTC to Mon Oct 4 00:00:00 2010 UTC
Generated by TRIUMF-LCG2 (times in uTC)
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Val 4
| =
Only sc vin
* Res ts BF =
e Full | tsin =
httpsl W|k| C viAtlasPublic g
Al \ N~ o
\ ) A2
\ }ﬁ/'\: ¢ £ ¥
et e

* Overvi T\l @ o T, O\, .
'« Discussion of the'in fividual Gtors of ATLAS along their cgrmspoh
0 physic objects g .\”’K b R (TR |

» Inner Detector '

- Electrons‘and Photons + &~ © o % 0 %
« Jets and Missing Energyf . s Qo
. Muons . _




~ Current ATLAS Activities.......

@ Understand in detail the detector and Cross section measurements

reconStr_UCt'on performance soft QCD Processes, Jet Physics,
o/ Comparison between data and Monte Searches .

Carlo simulations

o/ With increasing statistics using more and
more data driven methods

o Use standard model ‘candles’ like J/V, Z

->uu, ee, .... to precisely determine
resolution, momentum scale, energy
scale etc.

More ATLAS Results and topics:

Reiner Hauser: “ATLAS physics results with 2010 data and preliminary results with 2011 data”-> Mon pm
Lidia Dell’Asta: “Electroweak results with 2010 ATLAS Data” > Tue am

Marcello Barisonzi: “QCD and Top physics results with the 2010 ATLAS Data” > Fri am

Taiki Yamamura: “Early Higgs searches with the ATLAS Data” > Mon am

Gokhan Unel: “Eraly Higgs searches with the ATLAS Data” > Mon am

Thijs Cornelissen: “ATLAS ID performance at LHC” - Tue am

Ahmet Bingul: “ATLAS TRT and its performance at LHC” - Thu am
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Tracks

% 10 T IR DL ELALLL ILALLEL B B ] ~ T L L L B 3
. @ . ATLAS 1 @ 4.6 ATLAS -
The tracking 5 950 \s=7TeV SCT 1 % a4 \s=7TeV ]
i ' a F Ng,>2,|n|<25 - n.>2|n|<25 ]
detector simulations | ¢ E on
are in a mature - | 100 <p, <500 Mev | = 100 < p, <500 MeV
Q ggf 13
state, charged track | 2 e Wvere | & 38t [Jucno L
measurements are 3 8 -+~ Data 2010 § 360 =~ Data 2010 =
& o : ]
well understood 5 75 E saf Pixel -
. E = 3.2F -
r - 3F =
Acc. by New J. Phys. 25 2 15 -1 05 0 05 1 15 2 25 25 B 45 105 0 05 1555
arXiv:1012.5104[hep-ex] - .
§ o Emmwwe TRT
_ @ 50~ —— Pb-Pb MC HUNG 7
PbPb MC events weighted to -
measured pT and z-vertex o a0} +— PoPbDaa =N ]
distributions T IL ]
k- 30p 1
[
z 2f ]
10
Tracking very well understood : Ly 1 ﬂ
' T 'l FEETE FEETE FETEE STTEE SR
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E 250(] ~— || ATLAS Preliminary
% ; g + - Data
g 200: o E MC conver|
Lﬁ C } MC true co
o .
19 o Pixel 3
Q
e Pixel
10 8 support
[a0]
50

100

50

7° Dalitz § °
decays

-0.626 <1 <-0.100

Reconstructed
conversion point in
the radial direction
of y 2> ete from
minimum bias events
(sensitive to Xg)

R [mm]

Amount of material gamma conversions data-MC

10%.

@ Estimation via e.g.

@ Reconstructed secondary vertices due to hadronic

interactions,
@ Kg mass

@ Use y-ee conversion for mapping, already spotted
few inconsistencies between data and MC

¢ vs. radius of reconstructed secondary vertices in the first Pixel layer after photon/Ks/

Lambda veto

@ Already very good, but can be improved
@ Aim to achieve a level of 5%

@ (e.g. for W-mass measurement

- Non-diff.
EMc

Cooling Pipe +
Cable Bundle

(=]

Radius [mm]

@ Today know detector material distribution to better than

Minimum Bias Events \ s=900 GeV)
L T T

60 65 70

Radius [mm]

o 101F s — —
= F ATLAS Preliminary J
T 1.0081- g pata / MC (nominal) =
% 1.006 =
() - .
£ 1.004 -
© E .
@ 1.002[~ 3
E = ® l....
ow T R Sy o +—
x 0.998 po 1o =
0.996— w: T ® 3
E a 9 g g ]
0.9941~ Ei S H 3 =
0.992F- SHCHE N 5 =
E ml<15 @ o) e @ E
0_99_ R R | I SRR B L .

10 102 10°
Radius [mm]

ATLAS-CONF-2010-058 Reconstructed

conversion point in
radial direction
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SCT Hit Efficiency

;I"nner Detector Performance (2/3)

i —a— —‘—+_
 m Combined Tracks -
I Mean = 99.89 % ATLAS preliminary i
. A4 SCTStandalone Tracks SCT Barrel —
i Mean = 99.93 % 2010 \/s = 7TeV data |
B ! \ | | | \ | ]
Oinner Oouter 1inner 1outer 2inner 2outer 3inner 3 outer

Efficiency

1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5

t T 1T T 1T I 1T 1T | 1T 1T | T 1T | LI I | I T 1T | T 1T :l'
- —* e 8 3
= — - —
F =" S
. TRT barrel * 3
E* —e— Data 2010 =
§ - Monte Carlo §
5_0 —— Fitto data, £ =0.944 ‘_E
§ -------- Fit to Monte Carlo, & = 0.951 g
= TLAS Preliminary | \f§=| 7 TeV E
2 15 -1 05 0 05 1 1.5 2

Distance from track to straw centre [mm]

x10°
§ 450:_9 Autumn201([)AIignment ATLASIlDreIiminaryj
o E FWHM/2.35=138 um ]
Z 400E© Monte Carlo TRT barrel =
- Y .
) - FWHM/2.35=138ym & % \Ss=7TeV E
g 0% S E
= 3o00F s 5 =
(o] - L] L] .
£ 250F N E
Alignment with collision tracks and improved calibration T 200 H : :
resulted in a hit resolution of 138 um in the barrel, comparable 150 S % =
to both design performance and results achieved in the 1001 E
combined test beam 501 E
1
4

05

Residual [mm]

-1
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500

@ Particles with higher masses (e.g. J/y, Z) are used
to assess momentum scale and resolution in

higher energy regimes e

@ Example: J/y mass resolution

@ Mean and resolution of J/yp mass consistent with
expectation

@ Momentum scale known to 1% level up to ~100GeV

200

Jhy Candidates / (0.04 GeV)

100

0 |||||||||

\s=7TeV
J Ldt=78nb"

300__ NJ/\v =770+ 30
- m,,=3.095%0.001 GeV
G, =34+ 1MeV

frerprrrrrr T T T T T T T T T T T
ATLAS Preliminary

i el

® Data: 2010
[ MC: Prompt J/y
—— Fit projection
----- Fit projection of bkg.

1 #74

2 22 24 26

28 3 32 34 36 38 4

@ Offline reconstruction efficiencies determined e.g. 5
via ‘tag and probe’ techniques % 0140 ATLAS Prelminary | om0

e ID reconstruction efficiency for muons above 20GeV & oz [oa T o Mo:Prompi sy
confirmed to be better than 99% 0.1 =

From these early studies: zzz_ - —
0 Momentum scale known to few permil in this range - ]
O Resolution as expected (dominated by multiple scattering) 04 i y E
OGood performance of ATLAS tracker and tracking/vertexing 0.021- E
algorithm S R E S
O Complex algorithms (cascade decays, b-tag, ...) worked well right n(Jhy)

from the beginning
Now working on material, refining alignment, ...
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Electrons and Photons (1/3)

> 0.3 T
o Main electron selection based on EM|3 | .
calorimeter: o 0255 ATLAS Preliminary %& E
e purely electromagnetic shower g % TRTbarel o E
o shower shapes g o5 o Da200Ns=7TeY 2 E
@ matched pointing track at the ID ;9 o.1§— 993 —
@ Refinement via Inner Detector 0.051- cgevsesesgsasaes®es Foe E
@ Conversion detection via inner most pixel layer oE' T .+ o Yfactor 3
e e/, separation via TRT (upper left plot) R L (V) [ [

Pic:n momentu:r?[GeV] Electr1on momenl;?n [GeV]

ELECTRON E-SCALE
o/ 3 levels of electron ID: The EM E-scale has been determined through in

situ calibration of constraining the di-electron

2 loose( rough shower Shape and traCk) invariant mass distribution to follow the well known

o/ medium: ref shower shape, pixel hit,a0 Z line shape derived from MC.
o tight: track match, TRT, E/P The distributions are fitted with a Breit-Wigner
) L 5 convoluted with a Crystal Ball function.
o/ Tight (>20 GeV)rejection/jets up to 10 The method has been applied to multiple regions of

the EM calorimeter, both central and forward.

The resulting energy scale is determined to a high
precision level; of the order of 0.5% in the central
region.
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Events / 10 MeV

10| —

5000

4000

3000

2000

1000

Results from first 1 million 70 = yy

LSS DA NN LA L B AL I
3 Non diffractive Minimum Bias MC, 7° siglnal ]
@ Non diffractive Minimum Bias MC, background ]
-e- Data 2009 (\'s=900 GeV) -
— Fit to data
-- Background component of the fit

E;(cluster)>0.4 GeV,
p+(yy)>0.9 GeV

Illllllllllllllllllllllll

LT

0 100

150 200 250 300 350 400 450 50
m, , [MeV]

Electrons and Photons (2/3)

0
@ 1.08

°m
iR
o
(o)}

M
- 4
o o
o R

gel

o
©
®

Data ° mass /

0.96
0.94
0.92

Statistical uncertainty
L\ Systematic uncertainty
I Total uncertainty

Uniformity vrs eta
ATLAS Preliminary
| | |

\
2 -15 1 -05 0 05 1

Neutral pions provide handle for measuring EM

uniformity
@ ~2% in overall n range
@ <0.7% ing
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Data n° mass / MC 1’ mass

Data n° mass / MC 1 mass

Data ° mass / MC =° mass

1.05

EM Endcap C

Statistical uncertainty |
[ Total uncertainty :

i

—— b

0.95_— __
" EM Endcap A N
. -+ —+ —— ]
- + I S —+
C ! - 1
o5 ATLAS _Preliminary, @
3 2 ] 0 1 2 3

energy scale and response




Electrons and Photons (3/3)

%) C LI I L I L I T 1T I L I T TT I L | T I_ > 300 O T T T T I T T T T | — T T T T T T | T T T T I T T T T u
(2 1200 - — Data | Ldt=37 pb” ATLAS Preliminary 3 SR e hDﬂegaZ[) Lat=a9 pb” ATLAS Preliminary -
- 4 - —— MC Z—ee - T 250 —Fittodata -
%) — — L -
'GE) 000 __ Fit to data 1 734/.0.08 GeV 2 - <247 .
s B Cyaa= 1.734/-0. eV 7] g’ 200~ 25<m <49 ]
W 800 ml<2.47 - ] L C Oy = 296:01GeV |
B Oy = 1.49+/-0.02 GeV - Oyc =232:003GeV
C \ N 150— —
6001 - - i
400— ] 100 =
C 2 “mediugd” electrond —clean Z° peak C .
2001 ; 3 - 50— =

C 1 | Lo v a1y QI=I Tl 17|3 1Ge 11 M S iy _ % S e _ :

0/0 75 80 85 90 95 100 105 110 0 70 80 920 100 110 120

M. [GeV] Mee [GeV]

@ Good agreement of Z-Boson line shape
@ Autumn reprocessing
@ Energy Scale uncertainty <1%
@ Aim for electron identification efficiency determination for 2010 data: 1%

Electrons: Excellent resolution (1.9% @ Z) and linearity down to very low Pt
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©

e Jet Energy Scale (JES) and Resolution : A considerable

T — T T T T T
AntiK, R=0.6, JES Calibration, 0.3<n|<0.8

€ - : .
effort went into understanding the JES, the dominant £ %180 | . ccemmmonn 0 v
source of uncertainties for most jet measurements £ 0ME L O et S ot E
. . . . 0 0.12 v Noise Thresholds ~ =====- LAr/Tile Absolute EM Scale -
o JES: current calibration and uncertainties: g F e calbraton on e 0 ot s uncray ]
0.1— —
. () - -
° -— L .
MC studies Um>)~ 0.08[ ATLAS Preliminary -
® many years of detailed test beam studies + huge effort D 0065 barrel reqi :
of validation of all ingredients for JES from collision 2 o0af | B | aD"eD region —
=T i PN SR 0O....g----=-- 8--=- (= IO =
- O o0 0
data é:; 0.02— X ‘ ¢ ! : . o . =]
@ Single hadrons: E_,./Py.cer - UsSe isolated tracks, ob_L 8.8, iy
. o . . 2 2
determine calorimeter response for single particles 2030 40 107 210 o V]
ATLAS-CONF-2011-032
@ Dominant contributions to current uncertainties:
L " . > 0.22¢ ] T ]
@ Detector descriptions/additional dead material £ o2f anti—k, R=0.6, 2.1<|n|<2.8, PYTHIA 6 3
° D t t . d . t . % 0185— [ ] Underlying event (Perugia0) O Fragmentation (MC09-Pro) _E
eleclor noise aescription A - 3 F A ALP.(?EN, HERWIG 6,.JIMMY A Shlfted.Beam Spot E
. o 01 6 — m Additional Dead Material O Hadronic Shower Model ]
o Hadronlc mOdeI Shower 2 0 14:_ v Noise Thresholds ~  ====--- LAr/Tile Absolute EM Scale _:
‘ Calodets g ’ E n Relative Intercalibration oo 1 Intercalibration Data/MC E
% 012:_ X JES calibration non-closure l:l Total JES Systematic Uncertainty_:
. servable > 0.1 -
¢ Alm to reaCh 1% > " StabIePamcles GenJets g)) 0 08:_ MTLAS _:
w F E
I ;.;.;,m.;;,;.;n """ = ggj_ endcap region ‘;
Theory | o . — O __|:| ______________ —
and \ = - "'X -------------------- E!.'.'.."-..."E =it "
deling I S 0.02F iq_t =
i 7 ’ Partons E - ‘ E § ! g i i i:_
20 30 40 102 2x10? 10°

JES: systematic uncertainty <3% in a large pt range (2010 data no pile-up)

JES systematic uncertainty: =10% for low pt, 6.5% (barrel)/ 7% (endcap) for pt> 100 GeV
N.Chr.Benekos (lllinois-Urbana)




Jets and Missing Energy (2/3)

@ Missing transverse energy is key element for many searches and precision
measurements
@ Governed by strong performance of the ATLAS calorimeter

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

Understanding

6 > I L B
% 10 LI | LI | rrT | rrT I T I T I rTT I LI I LI | LI |? 8 106 ATLAS Preliminary j
) ATLAS Preliminary —e- pata 2010 s = 7 Tev) ] - E 3
w 10° [Jw—ev - P 105 Data 2010 Vs =7TeV ]
N [Jaco 3 § E Ldt=0.34 nb" E
; 4 [ Iw-ow ] w10t ini<4.5 =
310 Bz ee - . Dot :
% | -Z_—Hf 3 103? [JMC MinBias 5
L 103 . -lt 102_ LCW ]
Ldt=36pb" : 3 E
=J0p Detailed 1oL .

0 1 1 1

from W’s ..
10 8% 50 60
1 ; Egﬁss [GGV]
11 + Jet cleaning cuts to remove fake jets from
10'1 20 40 60 80 100120140160180200 noisy cells: no tails introduced into the
ET® [GeV] distribution

*No tails introduced by improved calo calibration
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Jets and Missing Energy (3/3)

O Best resolution needed to detect presence of neutrinos/non-interacting particles
from new physics

O Using topological clusters of calorimeter cells, with calibration determined for each
component based on estimate of hadronic component

Measured over ~ full calorimeter coverage

E 10° oot ;‘,A,.'AT,'_,{S‘P,'e,}m’in;r; (3600 in @, |n| < 4.5, ~ 200k cells)
2 10° [i}s,zm“,,,s,as .,l" Data 2010 \s =7 TeV % 10§ e
5 LCW .’ .. Ldt=0.34 nb'l 9 9 :_ ® Data: fit0.49\(X ET —:
-
w10t .."’ iL...""<“-5 S 8 —— MC Minbias: fit 0.51\[X E;
.' § - . —]
10° "\b s 7E| Calibrated E
o = -
107 x - 1
2 5 — —
10 \f w”
2" 4 - =
| g E good agreement with MC
1 A H t " d 1 PR SR T N PR lﬁ | M LLi‘ 3 ;— —;
-60 -40 20 0 20 40 60 oF Data 2010 VS =7 TeV -
. . .. . E}"™* [GeV] i ATLAS Prelimina Tf Ldt=0.34 nb’’ |
Calibrated E{™ss from minimum-bias 1 v W< 5 E
- I | | -

o

events (component on vertical axis) b 50 100 150 200 250 _ 300

S E, [GeV]
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“Performance Muon Systems(1/3)

é r 96.42 | 47 " 1
E] 400? & nominal geometry “Cﬂc;r;itant 020(':252 g Oszr‘ T T T T T ) B r:‘ L% E E
S 350 [ alignment corrections Sigma 1 0.7670 — . imi ] 5 08 E
; i Slgma 2 3.366 c O .25 [ [ ] gg;LoAdSa.tzr?llérll?”jI%r\.y ] S N ATLAS Pre”minary i
S 300 -8 ?+ . ’ ] g 0.6 \'s = 7TeV, Data 2010
£ 202 7, o Inl > 1.05 1
250 - @ : * 1 0.4 ]
: 015  ®ee, ] : ]
200 ATLAS 0 1f ces, : 0.2 .
150; Preliminary AT o \..o.....+o+.+: Oj N | | JI:
F 2009 Cosmics 0 O5i 4 -3 1 2 3 4
100 - ’ L ] Trac - Twers [BCI
5ok ) L1 TGC is timed in and performs
g 0 2 4 6 8 10 1r2(n:1?n) well, providing triggering of

0 Lot iodititionah s o AR RIS s o] forward muons

25 20 15 110 ° msgg?ﬁaz(?nm% Single MDT hit resolution of 80 - _ “

o _ um at 12 mm separation: a value S m_g} il g _-'“‘
Striving for 10% resolution at near that of results with TB A “Prefiminary R
momentum of 1 TeV, achieved L, B ) 5!_ Bl T 10°

. . . [ Sl d . A
good alignment precision for MDT: N ey L At
: . : L ; e ] ;e
50 ym in endcap; 80 uym in barrel [ 9 g s S | g
e L EIEE- R R o
— ‘\\ : BOL1 : < 0:__; ' z 1‘_‘: g-"
- - ' e R
- 38 t_*_ . "‘Ll'-‘;-'- '} 102
, T Sl R BRI
RPC ensured 100% barrel trigger | . =3 J L": g ! ; -
coverage within the geometrical "7 “ut SR L o
acceptance. A |
P s e T
SEEE RN |y (s AN . = BN 1
-1 -0.5 0 0.5 1
n
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ncy

® Good performance of combined Inner Detectorg ;o f==""""* . E
and Muon Spectrometer reconstruction 5 oFE  Muon Rec. effici ency

@ At low pt, Inner detector is dominating 0.85 - ) E
overall muon momentum resolution (~2% oF ::’:l;:re;:roac:ssmg wodn  eme

resolution, dominated by multiple scattering’

o .75 = Ldt = 40 pb”, chain 2 + data =
@ Transition at ~50GeV S
1.04 £ ' ' ~ =
102k Dt/MC E
%) 1w ® o o o ] g
@ Muon Spectrometer Performance can be 098 F E
assessed via 20 30 2 50 607 70 1.80 90 _ 100
_ tag and probe  p,cev]
@ Cosmic muons < E e —
. . Ji - -1
e Di-muon decays of known particles 8 v L. 1 JL“‘O F;b
EX i : EF_mu15
e Momentum scale known to 1% g 10
: = 10°
@ Momentum resolution known to rel. 10% =

@ Reconstruction efficiency known to 1-2%

@ Aim is to reach <1% A
3 ATLAS Preliminary

10_1;E Data 2010,\s= 7 TeV
ol L L

1 10 10°

N.Chr.Benekos (lllinois-Urbana)



1 Performance Muon Systems(3/3)

@ Example: First studies of Momentum resolution - v.iop—— ——
of MS standalone o 0.16[~ ATLAS Preliminary

e}
@ cosmics: resolution from splitting muon tracks 0-14

Muon Spectrometer Resolution
Barrel |n|<1.05

v ppData, [ Ldt~190 nb'

crossing the detector from top to bottom 0-12¢ ! f |
. . 0.1 etector from analyzing
@ muons from collisions: resolution from 008 cosmics data, agrees well
comparing MS with ID measurement (ID 0065 with collisions results
resolution not subtracted, negligible at low p) 0.04F-
0.02;
0' | L L Lol L L Loy
10 102 10°
@ Z-Boson resonance appeared wider in data, due P, [GeV]
to_ % 900:—1 T T T I T T T T ] T T 7T ] T L I T T T T I T T T I-—:
. ) o o 2 800F —+ Autumn Reprocessing  ATLAS Preliminary J
@ Alignment, magnetic field uncertainties S 70oE | BeforeReprocessing  Data 2010,\5= 7 Tev
@ Expected improvement for reprocessing § sooé_; fzo;te Carlo det —epp ]
1 o C . 3
campaign £ 500t E
@ Available for analysis in fall 2011 4005 E
300F =
200F =
Muons: high and well understood reconstruction efficiency, 100 =
Excellent resolution: (@Z: 2 % in Barrel, 3% in EndCap) and = E
scale <1% % 70 80 90 100 110 20

M, [GeV]
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Wi The main steps are :
‘j v’ Shaft opening and equipment installation

v Forward shielding removal including Big
Wheels movement

v" Detector movement according Standard
Opening scenario

v" Access installation
v" Detectors back to Run position

v Forward shielding installation, including Big
Wheels movement

v'Shaft closing, including removal of equipment

v" Cleaning

N.Chr.Benekos (lllinois-Urbana)



1 Activities'during 2010/2011 Technical Stop: TileCal

[ EBC39 high gain correlation 2010-12-01 |

JReplaced 23 LVPS with 18 BN Yic—
refurbished LVPS (more :% =
robust against trips) and 5
LVPS of the new production

JReduced the number of :
dead cells from 3.81% 10  wommmammmamms o

0.19% 3 ATLAS Preliminary
=4 Tile Calorimeter

JIThe new LVPS shows much i=
less correlated noise than
the current LVPS and the
noise is more Gaussian.

0.8

0.6

0.4

0.2

0 5 10 15 20 25 30 3%hatﬁgmufnier
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O Optical transmitter (OTx) on the 1532 front-end
boards (FEB) have been failing since January 2008.
O Fragile OTx are identifiable by their narrow optical

spectrum.

oTX
) G-link TX

SMUX

25

Winter 2010 replacements:
0 30 FEB with failed optical links (Otx)
0 no data for ~4K channels (~5% of
acceptance / electron,photon
O 24 FEB with narrow spectrum
O 11 boards (FEB, TBB, CTL) replaced for other
reasons

Width (nm)

Time

LAr OTx Failures vs

w

50

45

QTIxr

35

30

25

20

Tx repleced

0
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+

il

L

N
o

g
i H T el
i &

PEes TR
&

*
+

+
“Ht_H_ i
+

0.5

OTx optical spectrum was measured a few times for the ~ 1500 FEBs.
The spectrum width is reasonably stable with time for “good” and
“bad” OTx and is good parameter to define suspect ones

Simion 16/01/11
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X
MActivitieS®during 2010/2011 Technical Stop: Muons

RPC Shutdown interventions:
= replacement of HV connectors faulty batch of connectors

= caused on average a failure every 10 days, have been replaced
= gas leak repairs

= 22 leaks detected in December survey: all repaired

= 10 more leaks found at end of shutdown clearly correlated with cavern activities
= replacement of optical links

= 14 out of 60 optical links with truncated spectrum replaced in trigger boxes with
most difficult access

= remaining 46 optical links can be replaced during technical stops
= (no impact on RPC muon trigger and readout)

TGC Shutdown interventions:

*Replace fan trays modules for TGC M1, M3 wheels
*‘Replace 1 (TGC-1 side C) + 5 (TGC-3 A+C) TGC chambers
*New LV, HV DCS implementation

‘Upgrade ROD firmware (new data format) towards 75 kHz rate capability, tests with
ATLAS DAQ are successful
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., ctivitieis during 2010/2011 Technical Stop: Muons

MDT Shutdown interventions:

*‘Revise HV mapping (rack side connections) to have chamber multilayers no longer on
the same board - reducing chamber failure due to HV

-Change of H20 concentration of MDT gas mixture

Annual leak test and leak repair (dominated by EO, 59 out of 81 ML fixed, worst one was
not fixed due to no access)

*Fix several readout, LV, HV problems (~10) scattered around the detector
‘Update of MROD firmware: trailer suppression mode under certifications

CSC Shutdown interventions:
* Repair temperature readout Small Wheel side A

Status: 50KHz no problem, 98.5% alive strips

Open Issues:

*Major problem : can run at 75KHz, but it is not 100% reliable still under investigation;
*Include CSC to muon calibration stream;

*Understand CSC internal alignment and strip resolution

N.Chr.Benekos (lllinois-Urbana)
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ABSOLUTE LUMINOSITY FOR ATLAS (ALFA)

240m scattering

aims at the LHC absolute luminosity at Point 1 analyzing
the elastic scattering of protons at small angles.

Approach the
beam to few
mm

All Roman Pot stations installed

the detector consists of scintillating fibers
Q spatial resolution of ~30 microns
O robust technical design

Edge less
detector

Electronics installed
Detector Control System (DCS) fully operational

The ALFA system is now getting its very first physics data
after a final commissioning period with the beam.

Integration into ATLAS CTP and DAQ

2011: Determination of total cross section to about 5%
uncertainty

2012 - : Absolute determination of luminosity to about 3%
uncertainty
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Run Number: 180164, Event Number: 146351094
Date: 2011-04-24 01:43:39 CEST
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Data Taking in 2011(1/2)

@ New trigger menu for 1033

o/driven by Trigger with lot of iterations and discussions with full
community

o/New release for data-taking, new detector conditions after
repairs

o/Preparing for data processing, MC production, revised data
distribution model, reprocessing

o/Experiment is in an even better shape than last year
o/Expected in 2011 (from Chamonix):
o/ max peak luminosity : 1.3-2 x 1033
onote: average pile-up up to 15 evts/crossing
ointegrated luminosity : 2.7-3.7 fb™
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- A A R L L ]
2 1.2:_ ATLAS Onlil'we Luminosity \s=7TeVv _: . .
> *F Eucome | Data taking in 2011(1/2)
8 1 D ATLAS Recorded
§ _  Total Delivered: 1.00 fb" % ]
= 08 Total Recorded: 0.96 b g 7
T o6l E @ ATLAS is recording the amazing amount of
,i? - Max inst lumi. : 1.26x103 cm2 s - LHC data efﬁciently:
— 04 ] . .
g [ (2000 | 9| It's great to have delivered this amount
020 [ Le=45 pb* E of data in time for the main summer
| NSt R conferences
24/02 24/03 21/04 19/05 16/06

. . dod d Day in 2011 o/ Delivered luminosity: 1 fb
raction of recorded data _
used for Top analysis : 83% ® ~70x10"2 collisions

. -1
Overall data taking efficiency o ATLAS Iteady recorlded.. 0.96 fb
(with full detector on): > 95% o/ Uncertainty on luminosity: 4.5%

Inefficiency due to: o/ Will improve with recent vdM scan data
* Turn-on at start of stable beams: 1.6%

* Deadtime: 2.6%

Inner Tracking
Detectors

Calorimeters Muon Detectors Magnets

. LAr LAr LAr ; . .
Pixel SCT TRT EM HAD FWD Tile MDT RPC CSC TGC Solenoid Toroid

99.8 DO 100 89.3 92.7 94.3 99.5 100 99.5 100 99.9 98.5 D)7ES)

Luminosity weighted relative detector uptime and good quality data delivery during 2011 stable beams in pp collisions at Vs=7 TeV between
March 13™ and June 6th (in %). The inefficiencies in the LAr calorimeter will partially be recovered in the future. The magnets were not
operational for a 3-day period at the start of the data taking.
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ATLAS Online 2011, Vs=7 TeV J Ldt=0.70 fb "

-
o

T [IIIIH| T IIIIIII|

<u>=6.0

erage # of interactionssper crossing

Average Pile Up in 2011 : 6.0 Coll/BC
Significantly higher than 2010

o And than originally anticipated in early LHC running
o Tails up to 14 interactions per crossing
o/ Due to some bunches with much higher currents ¢ 2 4 6 8 10 12 W

Recorded Luminosity [pb 1]

[ TT \IIIHl

IllIlHlI IHIIIIII IHIIIHI lIllIIHI Illllllll Lot 4

e b e e e e b

Mean Number of Interactions ner Crossing

@ Causes challenges for physics and software:
o/ Missing energy
o Lepton Isolation (mainly calorimetric) 12 Max Pile Ug
o, Jet Energy Scale and resolution 12:

o/ JES uncertainty temporarily increased for low pT jets j (ﬂ

————
F  ATLAS Online \s=7TeV

16

F [ LHc Delivered

Peak Interactions/BX

o Vertexing
@/ CPU time and event size 24102

o Software performance significantly improved (recently) to
accommodate TierQ resources

@ reco time 11-13s/event

o/ Detailed simulation models both the <u> and the bunch train
structure

o/ Reweighted according to data <p> distribution

- Event with 11 vertices and 1Z -
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2 "-/ — = 2 . ATLAS e Data2010
/;, - ‘ hers bliblic £ 10 CIDY—-un 3
IV v Ol oret // l& //'.— )| 2 . J- Ldt =42 pb’ [ Diboson ]
- w10 [ I =
" tt E
- ;/ !,;1/( 2 d" H -‘ A \Ns=7TeV -W+jets E
B> = e - 107 —A=3TeV
= — A =5TeV 7
‘ > F ' T i . 4 - 10100%] S 10 - A"=5TeV =
[0} > Inclusive cross-section ] z 3
o 10 = o ATLASO.754)y <15 g . % E
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= C . — e 10°E -
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5 6 7 8 91 0 20 30 40 E‘; : E Approx. NNLO (pp) (35 pb™, Prelim.) : , F q (2500) ]
Iy NLOQCD (55) ¥ CMS 158+ 19 pb e E
p e (PP) E E
10?2 E= -+ Approx. NNLO (pp) (36 pb, Prelim.) .22 — C b
F = CDF 2 ] 10 =
2035 ——— ] L aDo ] E E
< | —4— Data 2010 \'s=7 TeV) J r 7 1;_ _;
] [ #4% MC@NLO, CTEQ 6.6 1 I 250 El g E
0.3 S MC@NLO, HERA 1.0 ] - ok 200 ] b A E
[ LU MC@NLO, MSTW 2008 : F E o E
E 150 17 = E
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r ’ . L1 L1 NI A [ e S el e 1 I
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0.2 — R | T econstructed m. [Ge -]
I % i \i[TeV] ATLAS L™ = 35pb”, \s=7 TeV —— Observed imit 95% CL]
= T ; - --- Median expected limit ]
O 102k g S 1 lepton, >3 jets B
0.15 ATLAS B 10 g E g 3%vOFH— Expected limit +16 ]
- -1 g b —— CMS jets (o), 35 pb” ]
- Ldt =31 pb - 300 F W epoi® .
PR R RS R T — DLEP%XjO -
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o B MZ ATLAS Preliminary :
| CJx2 200 -
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[ = SM4 Prediction (ggH only) J L dt=35 pb ] 150 —
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@ Cross section measured in variety of channels with
different techniques

o Lepton+jets: with and w/o b-tagging

o Dileptons: with and w/o b-tagging

T T T T | T T T T I T T T T Te T T T T T T T | T T T T | T T T
ATLAS Preliminary

Theory (approx. NNLO)

Data 2010, | L =35 pb" m, = 172.5 GeV

L+jets w/ b-tagging:

Multivariate e 186+10 *2' +6

Top mass profile fit ——A— 156+ 8 16

Top mass standard fit L . 183+ 14 _*‘280 +6

Counting — 156+10 3 +6 ATLAS-CONF-2011-023
L+jets w/o b-tagging:

Multivariate —a— 171217 "2 +6 ATLAS-CONF-2011-034

1D lepton 7 fit e w+ o4ax25 +30x7| ATLAS-CONF-2011-035

1D An,, (Liet) fit ey tesL21 2461 ATIAS-CONF-2011-066

Counting —_— 154111 70 +5
Dilepton:
Counting — 173+22 *@ *2
Counting w/ b-tagging — A 171+22 2 7
tt/z ———————+— 178+ 22 +20
Inclusive H—— e 17122 +14 £5
b-tagging fit oA 176 £22 +£22 =6
Combination [LE—— 180+t9 =15+t 6
(stat)=(syst)=(lumi)
o b b iy b by v
(o] 50 100 150 200 250 300
Glpb]

Counting fit to all channels experiment, with simultaneous
likelihood to derive the combined cross section

o(tt) =180 + 18 pb
10% precision similar to theoretical precision
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W*
W+
t
b
E [ T T T T | T T T T | T T T T | T T T T T T T T T T T T T T T T ]
=" | -—NLO QCD (pp) e ATLAS 180 = 18 pb
o= | = Approx. NNLO (pp) (35 pb™, Prelim.)
~~NLO QCD (pp) v CMS 158 = 19 pb -
102 = -~ Approx. NNLO (pp) (36 pb™, Prefim)_..- 2025 —
- wCDF 35 i 3
- ADO "3 : :
10 - ’L'(‘.'_,.;.,‘ J
E #"‘ / .
1 1 1 1 I 1 1 L L I 1 1 1 1 I 1 1 1 L I 1 1 1 1 I 1 1 1 1 I L L 1 1
1 2 3 4 5 6 7 8
\s [TeV]
ATLAS Preliminary - Winter 2011, L,=35 pb”!
default (1d TMT, R ), e+jets ——— 173.8+6.71+4.8
default (1d TMT, R ), p+jets ———— 166.7+5.0£ 5.0
default (1d TMT, R ), comb —_——— 169.3+4.0+4.9
2d TMT, e+jets —_———— 168.3+6.2+4.3
2d TMT, wiets —_——— 163.5+6.7+4.6
2d TMT, comb ——— 166.1+t4.6+4.4
1d TMT, KLF, e+jets ———s  179.0+4.3+7.5
1d TMT, KLF, p+jets ———— 172.0+35+75
1d TMT, KLF, comb —_—— 1748+27+75
Tevatron July 2010 & 173.3+0.6+0.9
+ (stat.) + (syst.)
L L | L | ! |
140 150 160 170 180 190 200
Mt = 169 + 4.0 + 4.9 GeV s
= + +
. RO A AT/ AS-CONF-2011-033
in the I+jet channel ATLAS-CONF-2011-054
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- ATL)fAS Preliminary

[ IIIIII|

S J.Ldt§:35- 205 b’
T G
LY

Thfeory (NL(ED)
m Dgta 2010 {~35pb™)
© Data 2011 |

[ Illllll

[ IIIIII|

% ? éijz

f ; 205 pb”

W | Z | Wy | Zy | i . w1 wz
« All measurements agree with SM expectation (so far)
* Probing cross sections of ~10 pb
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Searches — New Heavy Bosons:

W’ ->uv

No significant excess over SM background
@ W’ search based on the transverse mass spectrum - Highest m; 1.35 TeV

mp = \/2pl Emiss(1 — cos¢y,) 10°

ATLAS Preliminary ~ ® Pata20ti

10
e Z (if one lepton is missed)

@ Top and Di-Boson

1
107

; [Jw:(500) 5

o 10° W= wv w000 §

o Need to understand Missing Et and Muons at Ns=7TeV Owasoo)
high t ‘ [Ldt=205pb" [Fw -

very high momentum .o 4 ]
@ Main background: ) Wtoar £
o W 10 [:|Diboson E

-

-

10-2 L I 1 L
102 103
my [GeV]
 Data consistent with background expectation
* Use data to constrain W’ bosons
* Exclude m(W’)<1.7 TeV for SM couplings
* combining ev and pv decay modes ATLAS-CONF-2011-082
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Searches — New Heavy Bosons:

/’->ee and Z’->upu

Search for peak in invariant mass of high P+ dilepton pairs
Main backgrounds Drell-Yan, W, Top, QCD fakes

%) E I = (2] T T
- Data2011 1 £
§ 10° ATLAS Prellmlnary éz;ta E § 10° ATLAS Preliminary e Data 2011 g
w - m[elel . oo, a2y |
10°= J L dt=167pb’ g\lil)vibjs?n = 10 I L dt = 236 pb”! E Diboson 3
= +Jets = 3 E
10°% s =7TeV o (1000 G V)_: o Ns=7TeV Elggéets :
eV) 3 .
5121250 Gev 10 , [JZ/(1000 GeV)
D ( ) ) |
10 [)Z'(1500 GeV)= ; [C1Z'(1250 GeV) 3
= 1o0d L, j CJZ(1500 GeV) ]

10}

1

107"

IIHIII| | HIIIII| | HIIIII| LIl
-t —
Q o
n —_

(] 1 1 |
80 100 200 300 1000 2000 80100 200 300 1000 2000
Mge [GeV] muu [GGV]

* Data in good agreement with SM expectation
* No evidence for any peak structure ATLAS-CONF-2011-083

* Use data to derive limits on Z’ in various models

* Exclude m(Z’)<1.44 TeV with SM couplings

* combing ee and ppu channel
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Physics beyond Standard Model

MSUGRA : 0/1-lep +E ..

MSUGRA : O-lep +E

Simpl. mod. : 0-lep + E,...

Simpl. mod. : 0-lep + E ...

Simpl. mod. : 0/1-lep + b-jets + E
Simpl. mod. (light 1?) :2-lepSS+E
Simpl. mod. (light Xf‘) : 2-lep OS’b +E
GMSB (GGM) + Simpl. mod. :yy + E ..
GMSB : stable t

Long-lived gluino : R-hadrons
Long-lived gluino : R-hadrons
Long-lived gluino : R-hadrons

RPV G, =0.11,4,,=0.07) : high-mass en
Large ED (ADD) : monojet

. UED:',«y+Elm”
S RS with k&/M,, =0.02 : m_,
& RS with k/My, =0.1:m,,
= RS with top couplings gL=1.0. gn=4.0 1my
. RM black hole (BH) : m_, F(x)
-~ QBH : High-mass o, , ,,
ADD BH (m,/M,=3) : multijetZp , N,
ADD BH (M, /M,=3) : SS dimuonnN,, .
qqqq contact interaction : F,(mg,,)
qquu contact interaction im

= SSM : me .
; SSM TMygy,
~ Scalar LQ pairs (5=1) : kin. vars. in eejj, evjj
Scalar LQ pairs (=1) : kin. vars. in ppjj, pvjj

Tmiss

Lmiss
Lmiss

Tmiss

4" tamily : coll. mass in Q,.0,— WqWq

4" family : dﬁ,—a WtWt (SS dilepton)

< Major. neutr. (v, . A=1TeV) : SS dilepton
- Excited quarks : my,,,
Axigluons : my,,,

*Only a selection of the available resulis shown
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ATLAS Searches* - 95% CL Lower Limits (June 6, 2011)

L7 pb" @010 fprelien) 138GeW [ MASS
L=34 pbs" (2010) [arxiv:1108.1064]

La4 pts”" (2010) [arXiv:1108.1904)

Lo34 pts” (2010) [aniv:1108.1004]

36 pbs" (2910) [arXiv:1103.1984)

L2334 pis" 2010) fpredim )

L6 pt" 2010) fprelion)

L=38 pb™* (2010) [ATLAS-CONF-2011.044]

L=98 pbs" (2010) [ATLAS-CONF-2011.044]

=200 pb”" (2011) [ATLAS CONF-2011.067]

L=38 pbs" (2010) [arXiv:1108.3864)

L=33 pbs™" (2010) [ATLAS-CONF-2011.070]

L35 pb" (2910) [ATLAS-CONF-2011.088]

La31 pb" (2010) [ATLAS-CONF-2011.085]

=38 pb ' (2010) [arXiv:1103.3884 Bayesian lmit)]
L=42 pb" (2010) [aeXiv:1104.4308)

L=167.238 pbs” (2011) [ATLAS CONF.2011-083]

L35 pby”" (2010) [arXiv:1104.4481]
L35 pb" (2010) [arXiv:1104.4481)

T T T T T T T T T T T T T
236 pb" (2010) [ATLAS-CONF-2011.084] s q =g mass A
(2011) [ATLAS.CONF-2011.006] =g .
— =0 mass | Lat = 31 - 236) pb™*
_a = oo ¥ d =g mass v
L1085 pii* (2011) [ATLAS.CONF-2611.008] 1 mass

swow t mass

L=38 206 pb . (2070/2011) [RrXivi1103.1301. ATLAS-CONF-2011.083] 1

New results
with 2011
data

B o mass
b mass
Mooy V' _mass

o Compact. s
ssoew RS graviton mass

1w M (5=6)
e M, (5=6)

aseTev A

1407 Ty

1% gen. LQ mass
B 2™ gen. LQ mass
Q, mass

d‘ mass

N mass

q" mass
axigluon mass
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;'admap ofiExpected Hadron Collider Performances Model

Now Tevatron 2 TeV 7 fb1 (analysed)
LHC 7 TeV 45 pb-1
% End 2011 Tevatron 2 TeV 10 fb1
= LHC 7 TeV 2 fb-1
%CJ_ End 2012 LHC 7 TeV 5 fb-1
B End 2015 LHC 14 TeV 30 fb-1
End 2017 LHC 14 TeV 100 fb-"1
Early 2020s LHC 14 TeV 500 fb-’
2030 (s)LHC 14 TeV 3000 fb ' (ultimately...)
(These are round numbers and estimates, just to give a rough idea...)

(1 fb-' = 1000 pb-)
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Content

» ATLAS Detector Overview and Data Taking
 Highlights of 2010 Detector Performance

» Recent hardware improvements

* Physics Results in early 2011 data

» Prospects and Conclusion

Summary
« ATLAS is taking very good quality Data with 95% Data taking efficiency
» Excellent performance of ATLAS detector

» Subsystems operating according to design specifications

* Monte Carlo simulation in good agreement with data

« Many very high-quality papers published, submitted or in the pipeline

« ATLAS is running on the exciting 2011-2012 period:
« we should be able to close the SM Higgs question
* sensitivity to new physics will extend in the multi-TeV reglon
- discoveries may well arrive in a few months
Thank you




