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The Swiss ATLAS Groups
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The ATLAS Collaboration as of July 2008 : 37 Countries, 170 Institutions, 2200 Scientific Authors.  
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Physics Program Highlights 

|η|<3.0|η|<3.0

A few pb-1 at 10 TeV

• Single beam (Sep 10) : beam gas, beam halo muons.
• Inital sync. Trigger. Calibration. Alignment. Material.
• Constrain pdfs. 
• t, O(104) Z and W. Even more Jets and Quarkonia. 

Expected total integrated luminosity 6 fb-1 (14 TeV)

• Improved alignment and calibration.
• Search for heavy non-SM Bosons and SUSY.
• Black holes, easy Higgs channels.

Expected total integrated luminosity 18 fb-1 (14 TeV)

• Discover the SM Higgs ... improved search
sensitivities ... SM precision measurements.

2008 

2009 

2010 
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Luminosities from LHCC meeting on July 1.



|η|<3.0|η|<3.0

The ATLAS Collaboration, G. Aad et al.,“The ATLAS Experiment at the CERN Large Hadron Collider”, 2008 JINST 3 S08003.

The ATLAS Detector
Weight: 7000 tons

Dimensions: 46 x 22 x 22 m3

Magnetic Field: 2.6 T (solenoid) and 4.1 T (toroid)

Tracker Support Structure 
Geneva

TDAQ - Trigger and Dataflow
Bern and Geneva

Superconductor and Casings for Barrel Toroid Coil 
Bern and Geneva

Semiconductor Tracker
Geneva

Readout Electronics for Calorimeter
Geneva

Bern and Geneva

Physics and Computing
Online and Offline Software

Bern and Geneva

SLHC Upgrade

*Peak field in the windings. Field range in the bore 0.9-2.0 T (Solenoid) and 0.2-2.5 T (Toroid).

*
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The ATLAS Detector Commissioning ...

|η|<3.0|η|<3.0

• LAr Calorimeter, 190k channels, 0.02% problematic channels.

• Tile Calorimeter, 10k PMTs in 5k cells, 0.4% problematic cells.

• Muon system complete on July 1, some chambers to be added in 2009 (financial).

• Cosmic runs and calibrations in milestone weeks (M1 June 06 - M8 July 08).

• Now in 24/7 shift operation mode.

• LHC Beam pipe closed on June 16 with
this last piece in the ATLAS cavern.

• ATLAS Magnets are fully available at 
nominal currents (7.73 kA and 20.5 kA). 

• ID Sealed with end plates this spring. 
(Pixel 0.6% dead/problematic channels, 
end cap A with 4.2%, SCT 0.35%, end cap 
C 1.6%, TRT 1.2-2.0%. Commissioning. 
Cooling issues, but operational.)

... the ATLAS detector is operational !
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The ATLAS Trigger System

|η|<3.0|η|<3.0
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ATLAS Data from CERN (T0) via FZK (T1) and CSCS (T2) to Bern and Geneva (T3s)

The Swiss ATLAS Grid 
In 2008 ~400 cores and ~200 TB disk in four clusters

• For ATLAS data storage, simulation and analysis.
• Two T3s and one T2 (in cooperation with CHIPP CB,CSCS).
• Since Jan 2008 operation organized in SwiNG WG. 

S. Haug (present lead), S. Gadomski, C. Topfel.
www.swing-grid.ch

See also CHIPP Computing Board report - C. Grab.

ATLAS wall time days on Swiss clusters

T2 at CSCS

T3 in Bern

T3 in Geneva

T1 at FZK

T0 at CERN
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Expect use of Geneva T3 for commissioning and Data
 Quality work on the ATLAS Trigger

• access to latest software via AFS (in place)
• access to latest data as at CERN (in progress)

If this use goes ahead, will be effectively extension of
the CERN Analysis Facility, no contradiction with the
Tier 3 role, which will continue planned flow of data:

• Commissioning: subsets of latest data from CERN.
• Analysis: data derived from large samples, from Grid.

Direct 1GB/s link to CERN
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Commissioning of TDAQ and computing system ...

|η|<3.0|η|<3.0

• Trigger system exercised since two years.
Technical Runs (TDAQ@40MHz) with strong
Swiss involvement. 

• Full Dress Rehearsal (FDR) from TDAQ to T3s
in 2008. Data arrives at Swiss sites.

• 27k Wall time days of simulation on Swiss 
clusters - also jobs from the trigger production
manager S. Gadomski in Geneva :-)

• Work on FDR data in Bern (streams, overlaps, 
luminosities, dileptons, efficiencies etc).

...TDAQ and distributed computing also on track.  
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• Kostas : Control Room
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Performance and Physics examples

|η|<3.0|η|<3.0

• e/photon trigger and tracking studies.
HW and SW implementation for minimum bias
events (Geneva). Tracking/Low pT e with 1st
data, e.g. J/Psi (Geneva).

• Muon and electron trigger efficiencies.
Trigger rates. (Bern).

• CSC Book on the 'Expected Performance of the 
ATLAS Experiment". O(103) pages, on physics and 
performance, CERN-ATL-COMPHYS-2008-063 (Bern 
contribution to SUSY mass measurements).

• Notes on spin and CP measurement for Higgs and 
1-lepton SUSY search (Geneva).

• Inclusive SUSY search studies in both groups.

• Standard Model (background).
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Example of trigger electron calibration (GE).
Table 8: Resulting SUSY sparticle masses and mass differences 
within SU3 and SU4 from the χ2 minimization fit using the 
dilepton and lepton+jets edges... 1 fb−1 for SU3 and 0.5 fb−1 for 
SU4.
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Plans for the near future

|η|<3.0|η|<3.0

• Operations - investments merit high performance operation.
• Shifts and maintainance (detectors, TDAQ, data quality, 

distributed computing).

• Initial physics aims
• Understanding first data with emphasis on e/gamma (BE+GE) 

and muon (BE) performance and track quality (GE). 
• Min bias, W/Z, W/Z + jets, basic SM measurements relevant 

for discoveries (both groups).
• Continue and increase the involvement in the corresponding

performance and physics groups.

• R&D and Planning for SLHC
• Geneva R&D on Inner Detector : Stave/Module optimization, 

demonstrator fabrication, barrel mechanics, thermal studies, 
electronics, DAQ, DCS, B-Layer replacement (2013). See also 
back up slides and R&D workshop dpnc.unige.ch/CHIPP_WORKSHOP2008/.

• Bern will have to refine the TDAQ accordingly.
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Summary

• ATLAS is built and commissioned.
Continue commissioning with single 
beam. Ready for collisions !

• Swiss involvement in toroid, inner
detectors, calorimeters, TDAQ and
computing system.

• Proceed with maintainance, detector
calibration, SM studies and searches. 
Slowly get ready for a potential upgrade.

We are eager to face all the surprises to come ...

ATLAS Physicists playing in Stade de Suisse during the ATLAS
Overview Week in Bern, www.lhep.unibe.ch/atlasweek08. 
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Due to the limited time slot
many backup slides

follow
(remote material which I was not able to include)
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Grid/HPC -  UniBe - 2008-05-05

The assumed Large Hadron Collider (LHC) 
operational parameters

Energy 14 TeV Two 7 TeV proton beams  

Luminosity 1033 cm-2s-1 2008 Luminosity

1034 cm-2s-1 2010 Design luminosity

Cross Section 100 mb = 10-25 cm2

Collision Rate 109 Hz At design luminosity

ATLAS Trigger Rate 200 Hz Luminosity independent
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