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Detector improvements in winter

_ 2-station tr Ig§
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@ Installed all “EE” chambers in " os- |
C side and ~’2 on A side o7t E
‘o . . - ILdr:2264 pb’ ]
@ Additional muon shielding 06 2012 data, chain3 = o175
. -~ ATLAS Preliminary ¢ data
@ 40/256 new LV power supplies, 05t

for Tile calorimeter to eliminates DQQE’"""“""""" A
trips and suppress noise
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Data taking in 2012

: T T T ‘
7= ATLAS Online Luminosity
C [ LHC Delivered
=[] ATLAS Recorded

Data-taking progressing as
efficiently as last year (~94.5 %)

Non-working channels: from few
per mille to 4%

- Total Delivered: 5.35 fb”
Total Recorded: 5.06 fb™

Total Integrated Luminosity [fo ]

Vs =8TeV —

Gas leaks in TRT leads to 4l/h gas o E
loss (Xe), with no loss of physics b E
Data quality >90%, losses largely 0 R— 13106
recoverable in reprocessing Day in 2012
ATLAS 2012 p-p run
Inner Tracker Calorimeters Muon Spectrometer Magnets
Pixel SCT TRT LAr Tile MDT RPC CSC TGC Solenoid Toroid
1060 994 100 95.0 98.7 100 99.2 100 99.9 100 100
Luminosity weighted relative detector uptime and good quality data delivery during 2012 stable beams in pp collisions at Vs=8
TeV between April 4™ and May 31st {(in %) — corresponding to 3.5 fb! of recorded data. The inefficiencies in the LAr calorimeter
will partially be recovered in the future.
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Triggering in 2012 & | “ |
riggering in Sl T 2|
10°F] EF [

@ Trigger menu set for L1 i | |
ATLAS Trigger Operations
rate up to 75kHz 10° ] LHC Fill 2686 May. 31 2012 E
. ', Starting Luminosity: 6.37 x 10™ cm?s™!
® Most triggers were retuned tof|  Ending Luminosiy: 201 x 0™ em?s’ |
to be robust against plleup 31-06h 31-08h 31-10h 31-12h  31-14h  31-16
@ Average output rate of 400 _ — _ cEeTTme
Hz limited by reconstruction = osf| ATLAS Trigger Operations (2012) E
£ osb - MinBias Bphysics (Delayed)

and storage < oof | MMuons I Hadron (Delayed) ]

" E VB | B Jet/Tau/Etmi F

@ Additional 140 Hz delayed  § o6 | megemma | -
triggers (mainly B-physics s osf ] b E
and fully hadronic) to be 5 g: i il 1-" U 1 E

< Y.or ), | |} E

processed later oof ihl_ ,A,_ * | N IE
0.1F 1 Ruskdll i 1R =
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Trigger improvements

Examples: £
@ Noise cuts at L1 to suppress
pileup lower rate dramatically

@ MET threshold has even been
lowered using calorimeter Front-
End-Board sums at L2 and more
sophisticated algorithm at EF

@ Retuned tau trigger keeps rate
linear with luminosity and
efficiency independent of pileup

@ Using isolation maintain low
single lepton threshold (24 GeV)
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ATLAS under high pileup

@ We are very grateful to the LHC
operation team for the superb
performance of the machine

The price to pay for the high
luminosity is high pileup

Huge efforts invested over the
last months to prepare for these
conditions so as to minimise
iImpact on physics

ing

Peak interactions per cross

Month in 2010

Month in 2011
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Vertexing under high pileup

@ Vertexing efficiency for the hard scattering process
stays high

@ Resolution degradation is small

@ pt spectrum of tracks fitted to vertices agrees with
I\/IC predlctlon

> >
2 - 3 10 ATLAS  Preliminary Minimum Bias
S ! Vs =8TeV —8— Data 2012
-_,c—_) i ) ; KU —— Simulation, Pythia 8
L § oo+ ] < 10t ---- Non-Diffractive
c L ] 9 N ---- Single-Diffractive
o 2 DoubleDiffract
= = 4 = s ouble-Diffractive
s : § 1OF
@ 0.901- - .
- — 2 L
8 1 10
o)
o i Simul :
r Simulation . |
Jogss- - 10
E) L —— tt .
= [ =Zow o s e
r —e-Z—ee T e
L ATLAS Prellmlnary = -
0.98 N O N
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® o5k
u O 0
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Tracking performance

@ Pixel resolution was improved  goosp~ E
D0 08 EE.. —— Standard Clustering
with NN clustering P I B
@ Alignment systematics have =" sepelcusiers
been reduced substantially 004 1
. . ) 0.03F =
@ Efficiency of track extrapolation .- 1
to the TRT stays constant 0-0(;; S T
despite higher occupancy with ™ ™ > ° et
hlghplleup L A B A
B % 0.94 — —
g g ATLAS Prellmlnary LE ATLAS Preliminary
o 1= - % 0.92— —
g O T e
2 0.88} .
& ~ 4.05<n<25 Data 2012 \/s = 8 TeV
¥ 4L 02010 Data = 0.85 _
=2011 Data . Lo o b v v b b v T v v b v baa o |
S g e 2 4 6 8 10 12 14 16 18 20
¢ [rad] Number of Vertices

LHCC open session 13/6/12

ATLAS status report

9



Electrons in 2012

< 102 Ty

@ Electron reconstruction (track, % 1oo- ATLAS F’fe"'"'“a;vv g E
. . . S L ¥ Y ¥

cluster matching) improved with & @ g™ " 0 000 [T Fygetd

o 96— —

better treatment of brem losses ¢ &  * ‘o

: : E gofh gk — £

@ Retuning of cuts results in 2 o3t Loee ¢ oo

. . . . o 90_— i

efficiency stable against pileup £ | !

*‘-3 88: 2_01 Dataj Ldt~4.7 fb" 2_0:3 DataILdt ~770 pb”’ E

@ Energy scale stable as well % w0 w0
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Tau performance

@ Trigger and reconstruction algorithms retuned in 2012
to be pile-up robust and keep similar efficiencies and
rejections as at low

@ Achieved by tighter cones and corrections based on
the number of vertices

1_2 T T ‘ L T | T L T T | T T T | T T T
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@ MET resolution degrades due
to additional noise from pileup

MET under pi

@ Can be largely recovered using

[GeV]

Y

E;"°°,E™*° Resolution

tracking, vertexing and
optimising cuts in the

calorimeter
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ATLAS computing

@ Tier-0 running smoothly
@ Increased resources allow to cope with higher

luminosity
iR Ml running jobs
tobedone jobs
40
Waiting jobs
| Running jobs
Apr 8 apr 16 Apr 23 May 1 May 8 May 16 May 24 Jun 1

No physics events lost in data processing!
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ATLAS computing (II)

@ Tier-1&2 heavily used for MC production and user

analysis _ MeliCieckHErSTECOCHoUrs

1.200,000

@ Resources beyond .....|
pledges allow

simulations fora
deeper physics

st
@ Thanks to the
computing centres!

0}

Jan Feb Mar Apr
May Jun

W MC Production W User Analysis M Group Production M Group Analysis W'alidation
M Rest

Maximum: 1,094,845 , Minimum: 0.00 , Average: 826,350 . Current: 1,094,845
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Particles and Fields
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Particles and Fields
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Particles and Fields

160 papers on collision data
@ 325 conference notes, 60 in 2012
@ ~2 papers/week in the last months

ATLAS publications

e i

Particles and Fields

PHYSICAL
REVIEW
LLETTERS

i m, [GeV]

84

Performance
B Measurements
Searches
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Physics results

Many important results presented at the 2012
Winter conferences

Steady output of new results since then

Used luminosity depends on complexity of
analysis, sensitivity to pileup, need for low pt
triggers, etc.

Will show selected examples from all areas
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Z production in Heavy lon

@ /Z production in the electron and muon channel has
been studied with the full 2011 statistics

@ As expected for the weakly

. . 59 % ATLAS Preliminary 27 sete |
d= 3 +
interacting bosons no lz° | PorPb\§.=276TeV ez |
. . - ~ Data 2011 L, =0.15nb" vZ - p'w

suppression is visible B 86 .
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E | —ee t —| ] B (] B

-S 100 # Opposite Sigr‘17_: 772 | 02125% 7 L + *._, i
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LHCC open session 13/6/12 ATLAS status report 17



/—ee event in HI

ATLAS

EXPERIMENT

57
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Jet quenching in Heavy lon

-[Il|IllllIlllllllllllllllllllllll

@ Jet quenching confirmed o 2l ATLAS Preliminary Po+Pb\s, =2.76 Tev
. . T g g .
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a S u p p reSSiO n iS Stro n g e r fo r 05 ? ............................................................................................................... 50_600/0 ................
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Jet quenching in Heavy lon

. . 2-[IIlllllllllllllllllllllIIIIIIIlI_
@ Jet quenchmg confirmed o “[ ATLAS Preliminary Pb+Pb\’s, =276 TeV
. . T g g y
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e T
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Heavy flavour production in Hi

» Medium energy muons are a good tagger for

heavy flavour jets

@ Heavy flavour jets show a similar suppression as

J Ldt=7pb’
ATLAS Preliminary

i "

i —0—4<P <5 GeV
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/\ mass and lifetime

@ IThe /\b mass and lifetime have
been measured from /\b—>J/LIJ/\

constraining the masses of the
track pairs to the A and J/V¥

MasSesS

@ The B? mass and lifetime have

been measured as a cross check

@ The results are compatible and

competitive with the world averag

and LHCb

m(/\
T(A

LHCC open session 13/6/12
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T-Polarisation in W decays

@ Measurement of 1-polarisation in W-decays using p-

polarisation

@ Not surprisingly the 1 is left-handed
(P =-1.06 + 0.04 (stat) +0.05 -0.07 (syst))

@ Proof of principle that 1-polarisation measurement is
possible at hadron colliders to measure Higgs, SUSY ...

properties

Y measures p-
polarisation from
track and shower
energies of 1-prong

hadronic 1-decays
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Measurement of the strange-
qguark density

@ W- and Z-distributions at ATLAS give information on
PDFs complementary to HERA

@ Especially the s-quark density can be measured from
the W/Z y-distributions

@ Common fit with HERA indicates that s is
unsuppressed compared to u/d

—
N
, o

do/dly, | [pb]
5
o

Q% = 1.9 GeV?, x=0.023

B epWZ frees ATLhS

100 |
4 ABKMO9 i J Ldt=33-36pb” !
» NNPDF2.1 —=— 8ol N
e MSTWO08 o - —— Data 2010 (s = 7 TeV)
B (uncorr. sys. @ stat. uncertainty)
v CT10 (NLO) 50 W2 e B

total uncertainty

S

experimental uncertainty 5 1.02F
PN IR W S NN SRR NSNS R N R N B 031’_
02 0 02 04 06 < 0.98" -
£ 0 05 1 15 2 25 3 35
ly, |
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Measurement of tt spin correlations

@ |n strong production the tops are unpolarised

@ However the tt spins are correlated due to the
production process

@ ATLAS measurement establishes spin correlation to
5.10 (4.20 expected)

|I|IIIIIII|II|IIIIllIIIIT‘lIIl
1

m :I L | L | T T 1T T T | T 1T 17T | T T T ‘ ’: _ :
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Ll 800F = 47 Ldt =21 fo'- : :
i (o related) ] ee e 0.46+0.12 %02
700E gu Z/y *+jets T
- diboson - . ;
0007 m fake leptons H pp e 0.26+0.10°012
500 ] |
4oo§— 4= eu e 0.43 £0.05 *."
3006, [T E |
20 Oi_f_ - E combination  —e-— 0.40 £0.04 ‘07
- E 'SM
100:_____ co b v b e b b Py g |
N ____— 02 0 02 04 06 08 1 1.2
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LHCC open session 13/6/12 ATLAS status report 25



Top charge asymmetry 1

a i a

Top charge asymmetry at the t
T_evgt_ron on the edge of being 22000 1A Lag iy
S|gn|f|Cant 21800 eu-J.Ldt=4.7fb'1 E“ nnnnnnn .
5 16001 =
At LHC the asymmetry translates - g ;

into a forward-central asymmetry 1200-

ATLAS measured the asymmetry '
in the 2-lepton channel with 5 fb™

The asymmetry was measured for
both, the decay leptons and the
reconstructed top direction

The top asymmetry was combined
with the 2 fb™' 1-l analysis

VARNA

A"'=0.023+0.012+0.008
SM: 0.004+0.001
A"=0.029+0.018+0.014
SM: 0.006+0.002
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Single top measurements

ATLAS sees evidence for
single top in Wt-channel (3.30,

V,,=1.03+0.16-0.19)

t-channel has been measured
separately for top and anti-top

Individual channels agree with S 100;
SM, ratio starts to be sensitive 3 2 80

to u/d ratio

IIIII IIIIIIII I llllllllllllllll I llllllll IIIII
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ATLAS result
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SUSY searches

@ Larger luminosity allows

searches for
+ Higher masses
+ Rarer processes

@ >1TeV covered for
“standard” scenarios

@ Search for rarer

processes (next slides)

cover scenarios with
larger mass splitting
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@ ATLAS has searched for this in 3-lepton final state

Searches for
charginos/neutralinos

@ Direct chargino/neutralino production has cross
section in the pb range

o Limits in the m(x* /x°,)~150GeV region have been set

Events / 20 GeV
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I|IIIIIIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|I
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Searches for 3™ & goi_f
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@ Due to L-R mixing 3" '
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Properties of boosted jets

For high mass resonances
decaying into gauge bosons or
top quarks the intermediate
states become so much boosted
that the decay products merge
Into one jet

This needs special
reconstruction algorithms

It must be shown that standard
QCD jets are understood in this
regime

Measurements provide
information for further MC tuning
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Search for tb and tt resonances
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Search for the SM Higgs

@ 2011 analyses are published now or will be published
in the next 1-2 weeks

@ Some improvements in the different channels and in
the combination

@ However the general picture doesn't change
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Events / 20 GeV

Search for a charged Higgs

SUSY predicts a charged Higgs with m,>m,,
ATLAS has searched for tt—H*bWb with H*—Tv

Exclusion e.g. in my,-tanf3 p
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Summary

ATLAS is very grateful to the LHC operation team for the
outstanding performance of the machine in the first
months of 2012

ATLAS is using this luminosity very efficiently (~ 95%
data-taking efficiency, ~90% of data quality)

After a lot of work, the effects of pileup are under control
and small

Many results based on the full 2011 dataset (~ 5/fb) have
been released. The foundations for an exciting and broad

physics programme based on the 2012 data have been
laid
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