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ATLAS talks at this conference

e Status of the ATLAS detector — Oleg Solovyanov

* ATLAS upgrades towards the HL-LHC - Hongbo Zhu

* B-physics at ATLAS — Vladimir Nikolaenko

* Top physics at ATLAS - Saverio D'Auria

e SUSY and beyond SM searches at ATLAS - Nathan Triplett
* Electroweak physics at ATLAS - Geraldine Conti

* Higgs searches in various channels at ATLAS - Simone
Pagan Griso

 Combined Higgs result at ATLAS - Christian Schmitt
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* ATLAS detector
e Data taking and trigger

e Sub-detectors status and performance
— Forward/lumi detectors
— Inner detectors
— Calorimetery
— Muon spectrometer

* Physics results
* Long shutdown and upgrade plans
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* More t&an«BOQiO physicists from
186 mSIltutlons of 46 countrleS‘&]’
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ATLAS site
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ATLAS detector

25m

Tile calorimeters

LAr hadronic end-cap and

) forward calorimeters
Pixel detecto

Toroid magnets LAr eleciromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor tracker
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in the cavern

ATLAS detector
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ATLAS detector hardware status

Fraction of operational channels is very close to 100% in most of the systems!

Subdetector Number of Channels | Approximate Operational Fraction

Pixels 80 M 95.0%
SCT Silicon Strips 63 M 99 3%
TRT Transition Radiation Tracker 350 K a7 5%
LAr EM Calorimeter 170 K 09 .9%
Tile calorimeter Q800 98_3%
Hadronic endcap LAr calorimeter 5600 99 6%
Forward LAr calorimeter 3500 99 8% >9 5%
LVL1 Calo trigger 7160 100%
LVL1 Muon RPC trigger 370K 100%
LVL1 Muon TGC trigger 320 K 100%
MDT Muon Drift Tubes 350 k 99.7%
C5C Cathode Strip Chambers 31K 96.0%
RPC Barrel Muon Chambers 370 K a7 1%
TGC Endcap Muon Chambers 320 K 98 2%
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LHC performance

= 30" T T rrrorrr e L B B L L AL IR BN ]
Qo E ATLAS Onllne Luminosity Vs=8TeV E c;” 10— ATLAS Online Luminosity Ns=8TeV —
E o5l |:| LHC Delivered = g i ¢ LHC Stable Beams i
é g [ ] ATLAS Recorded E QD 8 _ Peak Lumi: 7.73 x 10%° cm2 5'1. ]
g 20— Total Delivered: 21.7 fb” d E‘ - ..@. ‘E_—
- - Total Recorded: 20.4 fb” 1 i 6 AP IO B ’ _
_8 B - - | .. "*. _
s 150 - 3 ¢ ¢

s 19 - I ]
o) = — a - . & .
2 N 1 5 41— ¢ ] _|
£ 10f - 9 -+ ¢ . . -
S - 1 E NP ) . ’ i
SR 13 2- ¢ et —
L _ % - ., L] _
- 1 o -4 ]
0_ A T TS T S N M S ST S S S S SR a O_lL.l o P I |*“| | I.I.._I.J_._I:I_L...I_I_I_I_I_I_I_

27/03 25/05 24/07 21/09 20/1 27/03 28/04 31/05 02/07 03/08 05/09 07/10 09/11 11/12
Day in 2012 Day in 2012

* Peak luminosities routinely reach 7.5x1033 cm= st
* Regulary have a peak p up to 35 and beyond
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Data taking efficiency

Inefficiency sources (minutes) Dead time sources (seconds)
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Date in 2012

e Overall ATLAS data taking efficiency in 2012 is so far 93.7%, similar to 2011

 Deadtime is the dominant inefficiency source

* Explicitly holding the trigger for recoveries also contributes for dead time

e Efficient implementations, parallel recovery mechanisms, when and what
recovery is appropriate to perform are very important!
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Event display: high pileup

A candidate Z boson event in
the di-muon decay with 25
reconstructed vertices.

This event was recorded on
April 15th 2012 and
demonstrates the high pileup
environment in 2012 running
(when the beta* was reduced
to 0.6m).

For this display the track p;
threshold is 0.4 GeV and all
tracks are required to have at
least 3 Pixel and 6 SCT hits.
The vertices shown are
reconstructed using tracks with
p; greater than 0.4 GeV, but
with tighter requirements on
the number of hits on the
tracks than in the 2011
reconstruction.

L EXPERIMENT

Fun Mumber: 201289, Event NMumber: 24151616
Date: 2012-04-15 16:52:58 CEST
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Pileup challenge
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* Running with 50ns bunch spacing (instead of 25ns)
— > double pile-up for same luminosity CPU time per job RAWtoESD for all TO jobs

* Has to be fought and mitigated at all levels: 2 ool [FE=Es T
. . H . . . - : Intel L5640 2.27GHz/12288 KB (33919 jobs; ]

— Trigger, reconstruction of physics objects, isolation cuts, etc. S o S T 2 et e

— Data processing: CPU time for reconstruction... 5 R,
5
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= 5 i v == — E
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Trigger

Managed to keep inclusive un-prescaled lepton

= 10°gT— T e :
T §' ____ 2 thresholds within ~ 5 GeV over last two years in
§ J 1 spite of the factor ~70 peak luminosity increase
10" & E
- Wf Item p; threshold (GeV) Rate (Hz) at 5x1033
10° & = Incl.e 25 70
L ATLAS Trigger Operations 1 Incl. p 24 45
10 LHC Fill 2686 May. 31 2012 1 ee 12 8
. Starting Luminosity{6.37 x 10> cm'ZS‘ ]
10 & Endlng Lumlnosny 2. 91 X 10 cm E MK 13 >
= 1 1A
31-06h 31 08h 31- 10h 31- 12h 31- 14h 31-16 TT 29,20 12
Note: >550 items in trigger menu! E,miss 80 17
5] 55 8

* Optimization of selections (e.g. object isolation) to maintain low un-prescaled thresholds
(e.g. for inclusive leptons) in spite of x2 higher luminosity and pile-up than in 2011

* Pile-up robust algorithms developed (~flat performance vs pile-up, minimize CPU usage, ...)

* Results from 2012 operation show trigger is coping very well (in terms of rates, efficiencies,
robustness, ..) with harsh conditions while meeting physics requirements
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Sub detectors
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Forward detectors
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Forward detectors status

—_ 4 = BCMHOR
e« LUCID X B ! ! ‘ ! o
— 3_— o LCDOR
o delivered luminosity measurement since T A NS NS RO N + wcoonc
beginning of the 2012 pp run s F | : | : 5 tetiTos
O at higher u_values Serious problems for <'ZJ 15_ .......... .................... _ ................... ........................................... ................... ‘ ii{;};l;’lL\ND
event counting due to saturation & BB T IR P CETR R TR
migration AE Pl -
o integrate the pulse charge per LB could of S N S T S— £
replace traditional event counting method B =ik L
o will be taken out for repairs in LS1 E 1 ; ; ; ; g
) 207000 208000 209000 210000

Run number

* ZDC Comparisons of the integrated LUCID
o suffered heavily from radiation, taken out luminosity to BCM in runs with 1300
after 2011 run for consolidation work bunches shows an excellent stability
o planto be ready for HI run, but tight
Comm|SS|on|ng SChedU|e run:206885 ev:66664215 Atlantis

g

* ALFA -
o datataking at * =90m and f* = 1km for

elastic and diffractive processes =

A typical single
diffractive event
at f* =90m

triggered by ALFA
combined with ATLAS
) L T
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Inner detector

("R =1082 mm

4‘ ’ TRT
_R = 554 mm | NS N

21m

R=122.5mm
Pixels { R = 88.5 mm
R =50.5 mm

R=0mm

End-cap semiconductor tracker

* Precise tracking and vertexing, e/m separation; coverage: |n|<2.5

* Powerful field (solenoid) = 2T

* Average number of hits in barrel ~ 3/8/30 pixel/SCT/TRT; 0.5X,atn=0; 1.1 X0 at n=1.8
* o/pT=0.038% p;(GeV) ® 1.5% (3.8% p,= 100GeV ; <2% pt<35GeV)

* Impact parameter resolution (0.25<|n|<0.5) 6(dy) = 10 um ©140 um / p; [GeV/c]

* Si Pixels: 80M channels ; 3 layers and 3 disks ; 6 = 10 um [r¢]

106 Si strips (SCT): 6M channels; 4 layers and 9 disks ; 6 = 17 um [ r¢]

 Transition Radiation Tracker (350k channels ; 6 =120 um/straw)
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Inner detector: in the cavern
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Inner detector status (J. stahiman)
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Inner detector performance
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Calorimetry

Hadron calorimeter (LAr,Tile):

Tile barrel Tile extended barrel
/ Trigger;measure jets; E; ...
*  G/E~50-60%/VED3%
LAr hadronic : i N\ f Central
end-cap (HEC) — 5 7/ ’ w“w”\ C G/E~90%/\/E @ 7% in fwd
% ’ ™S - . G(ET,miss) | E;~55%

LAr electromagnetic
end-cap (EMEC)

D '§ . - . * |n|<1.7: Fe/scint. Tiles
R ol Ny (Tilecal)

"/ e 3.2 <|n]|<1.5: Cu-Lar (HEC)
e 3.1<|n|<4.9: FCAL Cu/W-

bIAarrreélectromdgneﬁc La r
LAr forward (FCal)
.« |nl<4.9

EM (LAr) calorimeter (|n|<3.2): * 10X at [n|=0

e/y trigger, identification; measurement * AnxA¢ :0.1x0.1 up to
e G/E~ 10%/VE ® 0.7% In|<2.5
e Granularity: 0.025x0.025 ; 22X, * 3-4 Longitudinal layers
* 3 long. layers + presampler(0 <|n|<1.8) e 20x103 channels

e 180x103 channels
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Calorlmetry in the cavern

T T g e W

N~

Moving the calorimeter on side A

of the ATLAS cavern % e,
DN Hidl e S SerEiiE "':.!% ik L
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Calorimetery: LAr

c = - -
% - ATLAS Preliminary May 2012 .
o - ¢=0.14 ns .
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* LAr detector is very stable, no major * Average time per Front End Board in

problems in data taking

* Data quality efficiency in all-time high,
improving constantly

* Most of LAr related inefficiency and small
problems will be corrected off-line, during
reprocessing

* LAris mostly ready to tackle the data
taking conditions after the LS1 (5->4
samples readout change)

EM Barrel (EMB) with 8 TeV data

* With the increased statistic available
in each run of 2012, the 896 EMB
Front End Boards (FEB) have been
aligned.

Oleg Solovyanov, IHEP Protvino
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Calorimetery: Tile

Tilecal Detector Control System
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Calorimetry: e/y performance
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Calorimetry: Jet/Etmiss performance
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Muon spectrometer

4 chamber types gas based
(Inl<2.7)
1.1x10° channels ; 12000 m3

Precision chambers : MDT ; CSC
Trigger chambers (LVL1): RPC; TGC

Muon trigger and measurement
Alignment accuracy: ~ 30-40 um
MDT resolution = 80um (|n|<2)
CSC resolution =60um (2<|n|<2.7)

Momentum resolution (ID+MS)
In|<1.1:
op./pr ~10% (p; ~ 1 TeV)

op./p; ~2% (p; =50 GeV)

Thin-gap chambers (T&C)

Cathode strip chambers (CSC)

Barrel toroid

Resistive-plate
chambers (RPC)

End-cap toroid
Monitored drift tubes (MDT)

4 Superconducting magnets:
- Solenoid around ID (B=2T;7.6 kA)
- 3 Air core Toroids (with 8 coils each): 22kA, B, ,iq ~0.5-1T
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Muon spectrometer status

......

Disabled Chambers (TGC Big Wheel) |
r—— S ] ) I et v | v | g [ | ——&— Total disabled chambers
N 'g 100 :— —8—— Same chambers as 2011
g [ | =——#—— Different chambers from 2011
S T 75 SRR 2012
2 6ol A
£ i E——— £ e %
s | T5O r‘epacred ‘ P ;
Trie O el MIA M2A MIA : § E E
2 =1 FE
- P i | Only 12 chambers
© o595 o S

01
01
01 |-
01
01

O : EIFIA 20
H ¢ ’ 7 / A 1}5 i
YA 8 § !

2011/04/01 |-+
2011/07/01 [
2011/12101 |-+

* Muon spectrometer is in good shape T:—H*]lT HJTH‘
* Generally smooth running with GE-jJ( 1
occasional hiccups Auto-recovery
* TGC ROD busy improved auto-recovery 08— efficiency
minimizes downtime while the causes |:>”Z_
are being investigated -
* Alignment with toroid-off collision data 02
* Very good results thanks to a lot of -
efforts
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0

m,, resolution at m,,=90 GeV [GeV]
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Di-muon mass resolution for muons
from Z boson decays using the
momentum measurements in the
muon spectrometer corrected for
the energy loss in the calorimeters
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Physics publications

~ ATLAS submitted/published

*hf‘r{ ' ’- RS 200+ physics papers, 400+ conference

s

) PHYSICAL
notes All ATLAS results available at REVIEW

https://twiki.cern.ch/twiki/bin/view/ _ETTERS
é At | a S P U b I iC - Anicles published week ending 17 DECEMBER 2010
i 2
)
PHysicAL
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e e New Journal of Physics

LLETTERS.
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Physics results: Standard Model

Cross-section measurements from inclusive W, Z to ZZ production. Foundation of SM.
- tests of the SM & probing new physics
- backgrounds for searches and precision measurements

S 10° b E ATLAS Preliminary
5 | 35p0 é a é 5 5 5
s F S LHC pp ¥s = 7 TeV
© 4 B 35 pb”! Theory
107 : ' : ® Data 2010 (L = 35 pb™)
- o Data2011(L=1.0-47f"
10° LHC pp Vs = 8 TeV
= mm Theory
— e Data2012(L=581")
B e ; 5 ;
2L 4o
10°E 1.0f" i I
- i 10fb7 | T g
N 47" g :
e — ; . 58
10E 4.61b 2! =g 3
= s P 4.7 b
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Event display: H->ZZ->4p

SQ : /////// 7, /// £ o=
= QAILAS
— == e ———— , http://atlas.ch

Event display of a 4mu
candidate.m_41=125.1 GeV

Run: 204769
Event: 71902630
Date: 2012-06-10
Time: 13:24:31 CEST
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Event display: H->ZZ->4e
ma AN i

Run: 203602

Event: 82614360 N\
Date: 2012-05-18 N

Time: 20:28:11 CEST

Event display of a 4e candidate. m_41=124.6 GeV
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Physics results: Higgs evolution

(@) L I L I L LI L L L L
o ATLAS {s =7 TeV (2011), [Ldt=4.8 fb"
© f5=8TeV (2012) fLdt=5.91fb"
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Significance
increase from

4th July to the PLB
from including
H-> WW* search
for 2012 data
(from 5.2 to 5.9 o)



Physics results: SUSY searches

ATLAS seriously attack the weak scale SUSY between 100 GeV and 1 TeV

Inclusive
searches

Natural
SUSY

Long lived
particles

S SUSY Searches” -

95% CL Lower Limits (Status: HCP 2012)

I T 1 T T TTT
L=581h", 8 TeV [ATLAS-CONF-2012-109]

L=5.81b", 8 TeV [ATLAS-CONF-2012-104]
L=5.81b", 8 TeV [ATLAS-CONF-2012-108]
L=5.81b", 8 TeV [ATLAS-CONF-2012-108]

........................... MSUGRAICNISSI = 0 lep + s + &
MSUGRA/CMSSM :
Pheno model :

T mess
Tlep+js+E; ..
Olep+js+E; ..
Pheno model : Olep +js +E; ...
Gluino med. 7* (G—qat ) : 1lep +js +E
GMSB (I NLSP) : 2 le ;‘OS)+IS+E
GMSB (TMNLSP) : 1-27+ Iep+|S+ET
GGM (bino NLSP) :yy + E
GGM (wino NLSP) iy + lep + E™
GGM (higgsino-bino NLSP) -y + b + ET .
GGM (higgsino NLSP) : Z + jets + E; ...
Gravitino LSP : 'monojet’ + £,
o g—)bb (virtualb) :Olep +3b-'s +E, ...
g g-tiy, wr_galt 21ep (SS) + s + E; ..
1=
=

T.méss

T .mess

Inclusive searches

T .mess

L=5.81b", 8 TeV [ATLAS-CONF-2012-152]
L=10.5 b, 8 TeV [ATLAS-COMNF-2012-147]
L=12.81b", § TeV [ATLAS-CONF-2012-145]
L=5.81b", 8 TeV [ATLAS-CONF-2012-105)
L=13.0fb”, 8 TeV [ATLAS-COMNF-2012-151)
1=5.81b", 8 TeV [ATLAS-COMF-2012-103]
L=12.8 b, 8 TeV [ATLAS-COMNF-2012-145)

—)ttx \rlrlualt) 3lep+js+E; .

g—)ﬂx _E)\rlrlualt) 0 lep + multi-f's + Er ke

q—)ttx [\rlrluclllt) Olep+3

bb,b,—=b7. : 0 lep + 2-b-j

bbxb“—) 23 lep Vst E,::

it (very I|ght} t—)bg( ‘2lep+E,

(Ilghl] t—)b;{ 12 Iep + b-jet + E,. s

@ed.um) t—){x_‘ 2lep + brjet + E; ..
1t (heavy), t>tg, < 1lep + bjet + E;

T (heavy), oty 10 lep + b- |el +Ep s

L=13.0fb™, 8 TeV [ATLAS-CONF-2012-151]
5
L=47 b7, 7 TeV [1209.2102)
L=4.7 b, 7 TeV [1209.4186]
L=4.71b", 7 TeV [1208.2500)
L=4.7 b7, 7 TeV [1208.1447)

T mias
= LL:l_’ll’E, 2Iep+Erm5
=3 —)I‘\.r J=Ivi 2lep+Ep
W —)I\.rll_l(\.r Ivllvv 3In‘-2p+ETm'95
i 7'z 7.3 lep + By
Direct x g( pélr prod. ( AMSB) long-lived ¥
Stable QR hadrons : low B, By (full detec:tors
Stable t R-hadrons : low B, By (full detector)
GMSB : stable T
LFW : pp—)v +X, V. —e+ resonance
LFV : pp—=v_+X, V. —)E{J.L)"‘t resonance
“E‘E Bilinear RPV CMSSM Tlep+7js+ Eq e
:> o x‘x‘hz‘—)w;;& QE‘—)eev e cdlep+E,
Il =1, X eV, e}w cdlep + Er ke
G uuq 3 1ef resonance pair

calargluon ZJet resonance pair

WIMP interaction (D5, Dirac i) . 'monojet’ +E Tmiss

L=4.7 1b”, 7 TeV [1208.2864]
L=4.7 1b”, 7 TeV [1208.2864]

L=13.01b", 8 TeV [ATLAS-COMNF-2012-154]
L=13.0 b, § TeV [ATLAS-CONF-2012-154]

Long-fived
particles

L=13.0fb”, 8 TeV [ATLAS-COMNF-2012-153]
L=13.0fb”, 8 TeV [ATLAS-COMNF-2012-153]

L=4.61b", 7 TeV [1210.4526]

L=10.5 b, 8 TeV [ATLAS-COMNF-2012-147)
| I |

12316768 [ mass @{13 55 Gev)

[ B5195GeV | mass {m{_‘,(] 0)
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ATLAS

Preliminary

Gmass de! =(2.1-13.0) fb"
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TGV mass {m{;( ) 300 GeV, &y, 0rk > 0)
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*Only a selection of the available mass limits on new states or phenomena shown.
All limits guoted are observed minus 1o theoretical signal cross section uncertainty.
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Physics results: exotics searches

No signs of the new physics so far ... but lots of the 8 TeV analyses in the pipeline

Extra
dimensions

New/
excited

fermions

ATLAS Exotics Searches* - 95% CL Lower Limits (Status: HCP 2012)

T ' T TTTT T
L=4.7 10", 7 TeV [1210.4481]

L=4.61b”, 7 TeV [1209.4625]

Large ED (ADD) : monojet + £, .
Large ED (ADD) : monophoton + E

IIIIIII| | T T T TTTIT T I T T TTT
aarTeV| My (5=2)

183 TeM M, (5=2)

@ L i - Sl s | ATLAS
=2 arge ED (ADD) : diphoton & dilepton, m,, , [£=87" 77V [1211.3150) afaTeV M (HLZ 5=3, NLO) =t
L UED : diphoton + E, ... [I=08i5% 7 eu [ATLASICONF2012:072) A4iTeM| Compact. scale R’ Preliminary
2 S'1Z, ED : dilepton, m), | C=HSS 07 TaV 1202555 T My~ R
g RS1 : diphoton & dilepton, m,, ,, [L=4750 " 7 eV [1210.5358) 2237TeV Graviton mass (k/Mg = 0.1)
5 RS1: ZZ resonance, my, , |[E=1017TaV [12030715) B45GaV| Graviton mass (k/Mg = 0.1) I
© RS1 : WwW resonance, My, (L=47ib" 7 e (1208.2650) 123Tew Graviton mass (k/Mg = 0.1) Lot =(1.0-13.0) fby
E RS gKK—)tl (BR=0.925) : tt —= |_+]E.'tS,J"h':{:rms‘mj .I_-l.?l'b:"”h\! [ATLAS-CONF-2012-138] 187V g  mass f5=7.8TeV
T el e E—
Quantumn black hole : dijet, Fx(m L=4.7 10", 7 TeV [1210.1718] AT M (5=6)
.................. i Gontact interacton * 1) I Soe )
G qqll Cl : ee & j.Lj.L,FH L=4.95.0 6", 7 TeV [1211.1150] 1387eV| A (constructive int.)
uutt C1 : SS dilepton + jets + E, | [i=4.0s" 7 TeW [1202.5520) 17TV A
"""""""""""""""" Z'(S5M)  m, L=59.6.1 10", 8 TeV [ATLAS-CONF.2012-126) 249TeV_ 7' mass

Z'(SSM) :m., |L=47 b7 TeV [1210.6604)
N W' (SSM) imy,,, |L=47 b7, 7 TeV [1209.4445)
= W (= tq, g _=1) :m, [i=47w" 7 eV (1209.6503)
W (— tb, S3M) my - (L=t0 b7, 7 TeV [1205.1016]
.................. W5y, L= 1677 TeV (1200 4446)
Scalar LQ pair (#=1) : kin. vars. in eejj, evjj |t=1.0M"7 TeV [1112.4528]
Scalar LQ pair (#=1) : kin. vars. in puj, uvij |L=10", 7 Tev [1203.3172]
_________ Scalar LQ pair (=1) : kin. vars. in jj |t=47 1077 TeV [Preliminary)
) 4" generation : 't — WhWh |L=47 b, 7 TeV [1210.5070)
4" generation : b'B'(T,  Tep)—> WIWE |47 1™, 7 TeV [ATLAS CONF-2012-130]
MNew quark b" : bB'— Zh+X, M, |t=201" 7 Tev (1204.1265)
Top partner : TT — tt + A A (dilepton, Ml_j L=4.71b”, 7 TeV [1209.4186)
Vector-like quark : CC,m,,, |L=461b" 7 TeV [ATLAS-CONF-2012-137]
Vector-like quark : NC,m,, [L=48 1™ 7 TeV [ATLAS-CONF-2012-137]
Excited quarks : 7 £=24 b7, 7 TeV [1112.3580]
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255Tev W' mass
430 Gev V' mass
143TeV W' mass
2427TeV W* mass
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400 Ge¥ | b' mass

483 GeV T mass {m{.ﬁ.g) = 100 GeV)
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9 g Excited guarks : dijet resonance, }7; L=13.0 1b 8 Tel/ [ATLAS CONF 2012-143)
= Excited lepton : -y resonance, 1'1':I L=13.0 b, 8 TeV [ATLAS-CONF-2012-146]
e Techni-hadrons (LSTC) : dilepton"fﬁ;;;:”'
Techni-hadrons (LSTC) : WZ resonance (vlll),mr wz
& Major. neutr. (LRSM, no mixing) : 2-lep + jéls
£ W, (LRSM, no mixing) : 2-lep + jets
o H (DY prod., BR(H =ll)=1) : SS ee (uu), m
H™ (DY prod., BRIH#Sep)=1) : 8S ey, me:

) Color octet scalar : dijet resonance, i,

227e¥ | " mass (A = mil*))
p /o, mass (mip Jo) - mix;) = M, )
p, mass (mip ) = mix,) +m,,m(@) = 1.1m(p.))
N mass (m(W_) =2 TeV)
W mass (m(N) < 1.4 TeV)
H* mass (limit at 398 GeV for pu)
H* mass

Scalar resonance mas:
| | I | I
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*Only a selection of the available mass limits on new states or phenomena shown
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Event display: hi-mass di-jet
Ny \,‘

a\

Run Number: 209580, Event Number: 179229707
Date: 2012-08-31 20:24:29 CEST

m; = 4.7 TeV
p{ =2.3TeV
E,Miss = 47 GeV




Physics results: heavy ions

2011: 160 pb-1

* >97% detector efficiency

e triggers: MB, e, 1, v, jets, UPC
e ~1 billion events

2012: No new Pb+Pb, but 2 million p+Pb
events from pilot run!

p+Pb run in early 2013; next Pb+Pb data in
2015

I J I
o 1 il
o WM — —
Dﬁ MM"" S —— |
..M *‘-... ..-*"'-o-o-o-""_.__._ _.__._ il
s mi<2.5
02| ATLAS Preliminary = =es® i
' Pb+Pb {s,=2.76TeV —— (50-60)% / (60-80)%
Data 2010 + 2011 —— (30-40)% / (60-80)%
Lin = 0.15nb —— (0- 5)% / (60 80)%
| 1 1
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Day in 2011

Charged particle suppression:
compatible with previous
measurements and with jet results
2011 data provides important new
statistics at high pT
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LHC upgrade timeline

2009 LHC start up, s = 900 GeV

s=7-8TeV, L=061to 8- O?’?’cm'zs',1 bunch spacing 50 ns

~25 b
Go to design energy, nominal luminosity
s=13-14TeV, L = 1-1034cm'2é1, bunch spacing 25 ns

(likely to be more) P
2017 ~50 fb
2018 | LS2 Injector & LHC Phase | upgrade to full design luminosity
2019
2020 & =14 TeV, L = 2.10>‘cm’' bunch spacing 25 ns
2021 (likely to be more) ~300 b’
2022 'Ls3 HL-LHC Phase-2 upgrade, crab cavities?, IR

2023 34 .
\s=14 TeV, L =510 cm's, bunch spacing 25 ns
20307 Plan for 50% more
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ATLAS LS1 upgrade plans (2013-1024)

Current Pixel detector -

Phase 0 Upgrade — Some major
improvements to physics capabilities

New small Be beam pipe

New insertable pixel b-layer (IBL)
— drives shutdown schedule for ATLAS

Completion of the installation of the endcap
extra (EE) muon chambers (staged in 2003)
and some additional chambers in the feet and
elevator regions

Add topological processing at level 1 trigger

Increase maximum level 1 trigger accept rate
to 100kHz

20-22 November 2012 Oleg Solovyanov, IHEP Protvino

IBL preserves current
physics performance at
very high pileup




* During 2012 run successfully recorded more than 20fb! of
good quality data at 8 TeV with ~94% efficiency

 The ATLAS detector is performing quite well, in good
agreement with simulation, coping with increasing
luminosity and large pile-up using optimized trigger
 More than 200 physics papers using collision data have
been published, including the most important one:
— “First observations of a new particle in the search of the
Standard Model Higgs boson at the LHC”

* The upgrade R&D and projects are well advanced and
running at full speed

Many thanks to LHC machine and all ATLAS collaboration for their amazing performance!
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Backup slides

20-22 November 2012 Oleg Solovyanov, IHEP Protvino



LHC performance

2012 Measured vs Predicted Integrated Luminosity < C T \ T T 1 1 1 ]

2 30 ATLAS Online Luminosity ~

18000 P = 2010 pp\s=7 TeV .
- R 25 == 2011 =7 TeV -]

16000 + Integrated Lumi 50 (pb-1) Pl Q B PP \fg ° ]
r £ - = 2012 ppVs=8TeV .

14000 = Measured 50ns (pb-1) / E : ]
e 3 20 ]

12000 o - -
03] ~ n

10000 33 15 _— -
= = —

© N ]

8000 a - .
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4000 | C _
5 [ —
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° . . « . . . . o—— .

Month in Year

2012 LHC Efficiency: 824 Fills |

[ Access - No Beam Statistics for fills 2443 to 3267

[_1 Machine - Setup Total Duration: 219 days, 14 h [01.04.12 to 07.11.12]
[0 Beam In Time in Stable Beams: 65 days, 11 h

[ ] Ramp + Squeeze
[ Stable Beams
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ATLAS pileup

100~ ATLAS Online Vs=8TeV
B Single BCID

The maximum mean
number of events per
beam crossing versus
day. It is determined

- - BCID Average

80 B for each bunch as
. described above. The
online luminosity
60

measurement is used
for this calculation as
for the luminosity
40— h hi I HM ﬂ i ’ ‘ | plots. In this plot both
B * 'ﬁ ﬂ I1 ‘ | ‘ | the maximum pileup
20 li i {  forany bunch is

| | shown in green, as

B ' well as the maximum
pileup averaged over

0
28/03 23/05 18/07 12/09 07/11 all the colliding

. bunches (shown in
Day in 2012 blue).

Peak Interactions per Crossing
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GRID usage

* Available resources fully used/stressed (beyond pledges in some cases)
*  Massive production of 8 TeV Monte Carlo samples

*  Very effective and flexible Computing Model and Operation team = accommodate high trigger rates and pile-
up, intense MC simulation, analysis demands from worldwide users (through e.g. dynamic data placement)

* It would have been impossible to release physics results so quickly without the outstanding performance of
the Grid (including the CERN Tier-0) (F. Gianotti)

Running jobs

212 Days from Week 01 of 2012 to Week 31 of 2012
T T T T

160,000

Includes MC production,
user and group analysis
at CERN, 10 Tier1-s,

~ 70 Tier-2 federations
- > 80 sites

140,000

120,000

o

80,000

60,000

> 1500 distinct ATLAS users
do analysis on the GRID

40,000

20,000

g ulLllfi] fal alfity "L S s T e LRSI LRI ]
Jan 2012 Feb 2012 Mar 2012 Apr 2012 May 2012 Jun 2012 Jul 2012

M MC Production W User Analysis M Group Production W Group Analysis W Validation
[ Testing ["Data Processing [ others [Hunknown

Maximurn: 154,378 , Minimum: 35,776 , Average: 114,517, Current: 137,942

Number of concurrent ATLAS jobs
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ATLAS luminosity measurements

iy
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* Assumption that L
distribution is
factorizable in {x, y}
appears to be violated

 Compelling evidence
that this is caused by the
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Data qualit

ATLAS p-p run: April-Sept. 2012

Inner Tracker Calorimeters Muon Spectrometer Magnets

Pixel SCT  TRT LAr Tile MDT RPC CSC TGC Solenoid Toroid

100 993 995 97.0 99.6 99.9 998 999 0999 99.7 99.2

All good for physics: 93.7%

Luminosity weighted relative detector uptime and good quality data delivery during 2012 stable beams in pp collisions at
Vs=8 TeV between April 4th and September 17t (in %) — corresponding to 14.0 fb! of recorded data. The inefficiencies in the LAr

calorimeter will partially be recovered in the future.
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Trigger: stream rates

Low-threshold
dimuon triggers

Lower (60 GeV) threshold
ETMISS trigger
below ~ 6 1033/cm?2/s

disabled at

0.6
0.4

Average Stream Rate (kHz]

0.2

AL L N
- ATLAS TriggefOperations

Etla%r:a?slt (I:_o?';?r;?nt ! '45 Run 209183 B Hadron (Delayed)
of ~75kHz 1.2-Aug. 25 20 B MinBias
1 " Muons
B Jet/Tau/Etmiss
08 Bl Egamma

T rrryprrryld

T | T T T T

TS
Bphysics (Delayed)_

Linay = 7.2 x 10%° cmi2s!
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(Main) streams sizes up to 3rd technical stop:

" during 2012)

Single lepton
threshold
correspond to
offline cuts pT >25
GeV (unchanged

Egamma JetTauEtmiss Hadron Bphysics
delayed delayed

Events ( 10°) 1.62 0.22 0.23
Average Rate [Hz] 110 110 120 370 50 50 110
H. Bachacou, CEA-Saclay/CERN LHCC, 26/10/2012 4
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DCS

* DCS runs very smoothly g e
* Lots of consolidation work in the \‘5 _ g FXE ;
sub-systems to follow and J BumnRaas Y

support operation

e Established a homogeneous
online documentation for =
shifters/experts based on FSM
and alarms

* Major improvements in DCS
Back-End Monitoring

e New version of DCS data viewer
deployed:
— allows to store plots on web
server and then access them

later, send plot link via email or
embed them in web pages

* Lots of DCS projects migrated I | IV - [~ oy
from Windows to Linux

and
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Physics results: Higgs

= ' * ' ' ' s 10— L L B LA
B ATLAS Preliminary 2011 + 2012 Data o, [ ATLAS Preliminary 2011 + 2012 Data 7
© 10 —obs. \s=7TeV: [Ldt=4.6481" 3 5 [ —Obs. \s=7TeV: |Ldt=4.6-48%" ]
5 - - Exp \s=8TeV: [Ldt =5.8-59f" 7 5 - - Exp \s=8TeV: det =5.8-59f" T
= - E+1o - = - [E+ic -
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19 C 19
» C (0]
107 - E -
- CLs Limits . 1 CLIS lel{s | j j | 1
100 200 300 400 500 600 10110 115 120 125 130 135 140 145 150
m, [GeV] m, [GeV]

Excluded masses at 95% CL :

- Observed : 112-122 GeV and 131-559 GeV

- Expected : 110 GeV to 582 GeV

Maximum excess observed at

mH=126.5 GeV

- Local significance 5.90

- Expected: 4.90

(Global significance: ~ 5.2 o)

Probability of background fluctuation to the observation: 1.7 x 10-9
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