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 Collaboration matters 
 Status of the experiment and recent accomplishments: 
     -- highlights from data-taking and operation 
     -- physics and performance results (few examples) 
  Conclusions 
 Upgrade plans: M. Nessi 
 Status of ATLAS resources: M. Nordberg 
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Collaboration matters 
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 38  Countries 

 173 Institutions  

 ~ 2980 active scientists: 

     ~ 1800 with a PhD  contribute to  M&O share 

     ~ 1100 students 

Albany, Alberta, NIKHEF Amsterdam, Ankara, LAPP Annecy, Argonne NL, Arizona, UT Arlington, Athens, NTU Athens, Baku,  

IFAE Barcelona, Belgrade, Bergen, Berkeley LBL and UC, HU Berlin, Bern, Birmingham, UAN Bogota, Bologna, Bonn, Boston, 

Brandeis, Brasil Cluster, Bratislava/SAS Kosice, Brookhaven NL, Buenos Aires, Bucharest, Cambridge, Carleton, CERN, Chinese 

Cluster, Chicago, Chile, Clermont-Ferrand, Columbia, NBI Copenhagen, Cosenza, AGH UST Cracow, IFJ PAN Cracow, SMU Dallas, 

UT Dallas, DESY, Dortmund, TU Dresden, JINR Dubna, Duke, Edinburgh, Frascati, Freiburg, Geneva, Genoa, Giessen, Glasgow, 

Göttingen, LPSC Grenoble, Technion Haifa, Hampton, Harvard, Heidelberg, Hiroshima IT, Indiana, Innsbruck, Iowa SU, Iowa, UC 

Irvine, Istanbul Bogazici, KEK, Kobe, Kyoto, Kyoto UE, Lancaster, UN La Plata, Lecce, Lisbon LIP, Liverpool, Ljubljana, QMW 

London, RHBNC London, UC London, Lund, UA Madrid, Mainz, Manchester, CPPM Marseille, Massachusetts, MIT, Melbourne, 

Michigan, Michigan SU, Milano, Minsk NAS, Minsk NCPHEP, Montreal, McGill Montreal, RUPHE Morocco, FIAN Moscow, ITEP 

Moscow, MEPhI Moscow, MSU Moscow, Munich LMU, MPI Munich, Nagasaki IAS, Nagoya, Naples, New Mexico, New York, 

Nijmegen, Northern Illinois University, BINP Novosibirsk, NPI Petersburg,Ohio SU, Okayama, Oklahoma, Oklahoma SU, Olomouc, 

Oregon, LAL Orsay, Osaka, Oslo, Oxford, Paris VI and VII, Pavia, Pennsylvania, Pisa, Pittsburgh, CAS Prague, CU Prague, TU 

Prague, IHEP Protvino, Rome I, Rome II, Rome III, Rutherford Appleton Laboratory, DAPNIA Saclay, Santa Cruz UC, Sheffield, 

Shinshu, Siegen, Simon Fraser Burnaby, SLAC,  South Africa Cluster, Stockholm, KTH Stockholm, Stony Brook, Sydney, Sussex,  

AS Taipei, Tbilisi, Tel Aviv, Thessaloniki, Tokyo ICEPP, Tokyo MU, Tokyo Tech, Toronto, TRIUMF, Tsukuba, Tufts, Udine/ICTP, 

Uppsala, UI Urbana, Valencia, UBC Vancouver, Victoria, Waseda, Washington, Weizmann Rehovot, FH Wiener Neustadt,  

Wisconsin, Wuppertal, Würzburg, Yale, Yerevan 
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Since the last RRB, University of Regina, Canada, has ceased membership. 
The team leader left, and no ATLAS-related activities remain there.  
A letter has been sent by NSERC to the ATLAS Spokesperson and CB Chair 
announcing the withdrawal. 
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Status of the experiment and  
recent accomplishments  

Since the last RRB meeting (12 April 2011): 
 Superb LHC performance  ~ 5 fb-1  delivered to ATLAS as of this morning 
 ATLAS has been taking data with high efficiency; very smooth and effective operation 
     from detector to computing 
  Huge amount of physics results presented at Summer Conferences and  
     documented in dozens of papers (not only Higgs …) 
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Data-taking efficiency = (recorded lumi)/(delivered lumi):  ~ 94%  

Fraction of non-operational detector channels: 
(depends on the sub-detector) 

few permil to 4% 

Fraction of good-quality data used for analysis : 
(depends on the analysis) 90-98% after data reprocessing 

Peak luminosity 
seen by ATLAS: 
~ 3.5x1033 cm-2 s-1 

EPS, July 
~ 1.2 fb-1 

Last RRB, April 
~ 70 pb-1 

5.1 fb-1 

4.8 fb-1 

Lepton-Photon, 
end August ~ 2.5 fb-1 
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Z  μμ event with 20  
reconstructed vertices 
(ellipses have 20 σ size  
 for visibility reasons)  

Experiment (trigger,  
detector, reconstruction, ..)  
is coping well with larger  
than expected at this  
stage and increasing  
pile-up. 
 
Today: average over a fill  
is ~12 interactions/x-ing 
(was ~ 6 in Spring),  
with tails up to ~20  
 
Pile-up could increase by up  
to ~2 in 2012 

ATLAS has made and is  
making huge efforts to  
limit impact of pile-up on 
reconstruction CPU and  
event size  no changes  
in the computing  
resources requests  
compared to April 2011 RRB  
(except CPU at Tier-0) 

Pile-up 



F.Gianotti, RRB, 17/10/2011 

Computing operation 

The excellent Grid performance has been crucial for fast release of physics results and 
for the worldwide ATLAS community to participate in an effective way to data analysis 

Production jobs running on ATLAS Grid every day 

Includes data reprocessing and simulation at 
10 Tier1-s + CERN + ~ 70 Tier2 federations 
 > 80 sites 

Average: ~250 000 jobs/day 
Fraction of failed jobs: ~ 0.5% 
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Analysis jobs running on ATLAS Grid every day 

Average: ~287 000 jobs/day 
(~ 15% of total available CPU time) 

Grid-based analysis in 2011 : > 1500 different users,  ~ 83M analysis jobs 



F.Gianotti, RRB, 17/10/2011 

HYSICAL

EVIEW

ETTERS

P
R
L

American Physical Society

Member Subscription Copy

Library or Other Institutional Use Pr ohibited Until 2015 Articles published week ending   17 DECEMBER 2010 

Volume 105, Number 25
Published by the

First direct observation  
of jet “quenching” in  
heavy-ion collisions 

Jet cross-section  
measurement 

SUSY searches 
in the 2l channel  

 Papers submitted for publication in 2010: 16 
 Papers submitted for publication in 2011 (until today): 63 (48 since the last RRB) 
 Papers in final circulation in the Collaboration: 20  
      will soon cross the “100 papers” line 
 CONF-notes submitted to 2011 Summer Conferences: ~ 50  
    (~250 since beginning of data taking)  

Papers … 
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ATLAS general/physics talks and posters at  
International Conferences vs time 

   476 
until today 

342 
Before start of data-taking most talks  
and posters were on detector sub-systems  
 not included here 

     151 
until today 

36 
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Improving the Zμμ mass resolution 

> 250k  
Z μμ 
events  

MC (perfect): 2.31±0.01 GeV 
Spring 2011  : 2.89±0.01  GeV 
Summer 2011: 2.45±0.01 GeV 

ET
miss  resolution versus total calo energy from  

10 GeV to 15 TeV using pp and HI data 

Tracking performance depends on occupancy 
and hit/cluster distribution  understanding 
and correctly modeling these parameters 
crucial for high pile-up operation in 2012 and  
for the Upgrade   

3 examples of recent performance 
studies 
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Summary of main electroweak and top cross-section measurements 

Measuring cross-sections down to few pb (~ 40 fb including leptonic branching ratios) 

Inner error: statistical 
Outer error: total 

σ (pp H) mH=130 GeV 
σxBR(ZZ 4l)  
~ 40 fb 

Experimental precision starts to challenge theory for e.g. tt (background to most searches) 

Good agreement with SM expectations (within present uncertainties) 

~ 7% 
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ATLAS top mass measurement to 2.8 GeV  
(1.6%) demonstrates level of detector  
performance, as well as good maturity of  
reconstruction algorithms and modeling of  
main physics objects  

Precision measurements start to  
challenge theory and previous machines 

From Z ee, μμ and W  eν, μν  
cross-section measurements: probing  
lepton universality with accuracy  
comparable to PDG world average  
(from LEP and TeVatron) for W  

Present ATLAS dataset (~ 5 fb-1) contains: 
 ~ 100000 top-pair events (with ≥ 1 lepton) 
 ~  3 M   Z  ee, μμ events 
 ~ 35 M  W  eν, μν  events  
after selection cuts 
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Extending the kinematic reach further  
and further into the TeV region 

Jet pT spectrum 

Searches for New Physics in 
di-jet final states (1 fb-1) 

pT (j1) ~ 1.9 TeV 
pT (j2) ~ 1.7 TeV 
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Results of main searches for New Physics 

SUSY: mass limits 
on         in the range  
    0.5-1 TeV 
(within constrained models) 

q, g
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Standard Model Higgs searches 
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Summary of present Higgs searches in ATLAS 

 Based so far on (conservative) cut-based analyses 
 Large and sometimes not well-known backgrounds estimated mostly with data-driven  
     techniques using signal-free control regions 
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H γγ                  : most sensitive channel mH ≤ 120 GeV 
H WW(*)

 lνlν   : most sensitive channel 130 ≤ mH < 180 GeV 
H ZZ(*) 

 4l       : most sensitive channel 180 ≤ mH ≤ 300 GeV  
   and most convincing channel down to ~ 130 GeV 
H ZZ llνν        : most sensitive channel 300 < mH  ≤ 600 GeV 
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All channels together  combined constraints 

Tevatron 

LEP LEP 

Tevatron 

Hγγ , H ττ  
W/ZH lbb+X 
H WW(*)

 lνlν 
H ZZ(*)  4l, H ZZ  llνν 
H ZZ  llqq 

Excluded by ATLAS at 95% CL    :  146-466 GeV, except 232-256, 282-296 GeV 
Expected if no signal at 95% CL  :  131-447 GeV   

 LHC provides direct exclusion (95% CL) of a large mass range until now unexplored  
 The best-motivated low-mass region (EW fit: mH < 161 GeV 95% CL ) still open to exploration 
 Data are today within ±2σ of expectation for no signal  no significant excess 
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Improvements with time 

2010 data (35 pb-1)  

EPS results  
(July, 1-1.2 fb-1)   

Most recent results: 
1-2.3 fb-1 

Prospects for ATLAS+CMS combined:  
with ~5 fb-1 per experiment in 2011 and assuming ~10 fb-1 per experiment by end 2012:  
 First half 2012: sensitivity to exclude full mass region up to mH ~ 600 GeV (≥ 95% CL ) 
 End 2012: may achieve 5σ discovery over the same range 
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Recorded ~ 9 μb-1 in 2010 

Jet quenching W production 

Heavy Ions 

J/ψ suppression 

 Measurements of direct jet quenching  ratio of 
jet rates in central and peripheral collisions  

     (~ 0.5) is ~ independent of ET (jet) 
 Observation of J/ψ suppression  
 Observation that W and Z are not suppressed 
 Studies of elliptic flow and charged particle 

multiplicities 
 looking forward to the second HI run in Nov-Dec 
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Conclusions 
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The whole experiment works very well, from smooth and efficient operation  
of the detector, trigger and computing to the (fast) delivery of physics results 
 M&O funds and Computing Resources (THANKS !!) have been essential for     
    these achievements and have been well used. 
 It is crucial to maintain this performance in 2012  huge efforts by the Collaboration 

(~ 1100 FTE needed to operate the ATLAS including shifts and personnel at Tiers) 

As of today, ATLAS has recorded ~ 4.8 fb-1 at √s =7 TeV 

Excellent physics achievements: 
 About 80 papers using collision data published or submitted for publication 
 “Rediscovery of the Standard Model” is complete; precise measurements of various 
    processes start to challenge theory and previous machines   
 Searches for new physics extend well into the few-TeV region for many scenarios; 
    pair-produced SUSY particles excluded for gluino masses below 0.5-1 TeV in  simplest models  
 Heavy Ion data produced exciting results, from jet quenching to J/ψ suppression, absence of 

such effects for W and Z bosons, etc.  will soon be able to do more quantitative measurements         

ATLAS has looked for a SM Higgs boson over the mass region 100-600 GeV, in 11 distinct  
channels, using up to 2.3 fb-1 of data: 
 We have excluded most of the mass region 146-466 GeV 
 if the SM Higgs exists, it is most likely in the region ~ 114-145 GeV 

 

2012 will most likely be  
“the year of the Higgs”  
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ATLAS is very grateful to the Funding Agencies for their  
fundamental contributions to the success of the experiment and  
for their continuous support during more than 20 years.  

THANK YOU !  

The FUTURE  Upgrade plans will be presented by Marzio Nessi 

 
 Phase-0: 2013-2014 shut-down: mostly devoted to consolidation   plans presented 
     at April 2011 RRB  financially covered within the present funding plan 
 
 Phase-1: 2018 shut-down: emphasis is on Trigger upgrades  LoI to be completed  
     end of the year  preliminary plans and cost estimates presented at this RRB 
 
 Phase-2: 2022-2023 shut-down: main upgrade is Inner Detector replacement  
      LoI by end 2012  very preliminary plans and cost estimates presented at this RRB 
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SPARES  
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Inner Detector (||<2.5, B=2T):  
Si Pixels, Si strips, Transition 
Radiation detector (straws)  
Precise tracking and vertexing, 
e/ separation 
Momentum resolution:  
/pT ~ 3.8x10-4 pT (GeV)  0.015 

Length  : ~ 46 m  
Radius  : ~ 12 m  
Weight : ~ 7000 tons 
~108 electronic channels 
3000 km of cables 

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

EM calorimeter: Pb-LAr Accordion 
e/ trigger, identification and measurement 
E-resolution: /E ~ 10%/E  

HAD calorimetry (||<5): segmentation, hermeticity 
Fe/scintillator Tiles (central), Cu/W-LAr (fwd) 
Trigger and measurement of jets and missing ET 
E-resolution:/E ~ 50%/E  0.03  

3-level trigger 
reducing the rate 
from 40 MHz to 
~200 Hz 
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ATLAS operation, from detector to data preparation, SW, computing, requires ~ 1100 FTE  
 Operation Tasks divided in 4 classes (note: physics is not an OT):  
     1  : shifts in the control room  
     2 : on-call shifts 
     3 : “expert” tasks (e.g. calibration, software releases, trigger validation, data distribution, etc.) 
      4 :  ATLAS efforts at Tier1-s and Tier2-s  
 Shared in fair way across Institutions: proportional to the number of authors 
     -- students get favorable treatment as they are weighted 0.75  
     -- new Institutions must contribute more the first two years (weight factors 1.5, 1.25) 
 FTE requirements and contributions of Institutions reviewed and updated yearly 
 ~ 50% of these FTE tasks are CERN-based  efforts to reduce this fraction 

Operation Tasks sharing   

ATLAS Control Room last year (left) and this year (right): 
 shift crew reduced from 20 to 11 people 
 strong efforts to increase automation  reduce further (also on-call shifters)  
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Data preservation as a first step toward open data access 

 ATLAS is very sensitive to this issue since long: first discussions at Feb 2010 ATLAS week 
     Motivations: 
     -- long-term completion and extension of existing physics program:  
          e.g. may need to go back to 7 TeV data when running at 14 TeV 
     -- new theoretical ideas and/or results from future facilities  
          may need to re-analyse LHC data 
     -- provide access to society:  education, training, outreach … 
 
 Joined DPHEP (Data Preservation in HEP) in March 2011  participated in FNAL Workshop 
  
 We have started to develop a plan with medium and long-term goals: 
     -- medium term: simplify software architecture, reduce dependencies on  
         external sources, etc. 
          target is ATLAS software “upgrade” during 2013-2014 shut-down 
     -- longer term: investigating technical solutions (together with DPHEP): 
         data storage for multi-PB data, language/compilers, software maintenance/migration 
     
 Many issues: technology, governance, organization, funding  coherent approach  
     across experiments/labs/countries is mandatory ! 


