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~3000 scientists from 174 Institutions and 38 Countries   

More than 1000 PhD students 

Bern 
Geneva 



Switzerland in ATLAS, people 
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DPNC - Geneva LHEP - Bern 
Underlined = newcomers 



Readout Electronics for Calorimeter  
Geneva 

Semiconductor Tracker 
Geneva 

Superconductor and Casings for Barrel Toroid Coil  
Bern and Geneva 

Physics and Computing 

Tracker Support Structure  
Geneva 

TDAQ - Trigger and Dataflow 
Bern and Geneva 

Bern and Geneva 

Online and Offline Software 
Bern and Geneva 

Switzerland in ATLAS, hardware/software 
Weight: 7000 tons 

Dimensions: 46 x 22 x 22 m3 

Magnetic Field: 2.0 T (solenoid) and 0.2–2.5 T (toroid) 
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Overview 

• LHC 

• ATLAS operation 

• Performance 

– Tracking, Electrons, Jets, Muons, … 

• First Physics 

– Rediscovering the known (first tracks to top…) 
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https://twiki.cern.ch/twiki/bin/view/Atlas/AtlasResults 



LHC 
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LHC Design Report 

Nominal 1011 
p/bunch reached 

1.4 MJ of stored beam energy at 3.5 TeV 
Comparable to Tevatron 
6 times more than the previous transverse energy density (dangerous !) 
 



~ 10-45 tracks with pT >150 MeV per vertex 
Vertex z-positions : −3.2, −2.3, 0.5, 1.9 cm 
(vertex resolution better than ~200 μm) 

Event with 4 pp interactions in the same bunch-crossing 

average number of pp interactions per bunch-crossing of about 1.3  
“pile-up” (~40% of the events have > 1 pp interaction per crossing) 
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Peak luminosity in ATLAS  
L ~ 6 x 1030 cm-2 s-1 

A couple of weeks of stable running after initial rapid luminosity increase 



LHC schedule 

• Plan to reach L=1032 cm-2s-1, 336+336 bunches, 10 pb-1/day this year 

• Four weeks of heavy ion beams before the X-mas break 

• Reach 1 fb-1 by the end of 2011,  
followed by a longer (1 year) break for repairs and upgrades 

• Reach 10 fb-1 at 14 TeV by 2014 
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The Higgs… 
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5 sigma discovery line 

Updated Higgs predictions: 
Aahrens, Becher, Neubert, Yang, arXiv:1008.3162v1 



The LHC is in operation ! 
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Tevatron-LHC Comparison 2011: 
Tevatron at 10 fb-1 vs. LHC 1 fb-1 at 7 TeV 

LHC has 2.5 x top 
LHC has 10 x heavier objects  

More statistics ! Better limits ! 
Discoveries are not excluded !  

W.J. Stirling 
private communication 



ATLAS integrated luminosity 
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Overall data taking efficiency (with full detector on): 94%  

(stable beams) 

1st W  

1st top-quark  
candidate   

1st Z  First 7 TeV collisions fill 

Aug 22nd 2010: 
Delivered 1.8 pb-1 

Recorded 1.7 pb-1 
 

Up to 1.1 pb-1 in results 
 
0.2 pb-1 recorded on Aug 20th 



Tevatron startup for RunII in 2002 

• D0 and CDF had 50%-70% efficiency. Good ! 
Currently D0 and CDF are at >90% 

• ATLAS has 94% from the beginning ! Fantastic ! 
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Good data quality for analysis 
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Data quality 
inefficiencies: 
HV ramps in Silicon 
and Muon, HV trips 
and bursts in 
calorimeter, … 

1.13 pb-1 

Concern: long-term reliability 
Low-voltage power supplies for LAr 
and Tile calorimeters, Pixel, SCT, 
LAr readout optical links, inner 
detector cooling.  
Back-up solutions are being 
prepared for installation at end of 
the year technical stop and in 
future shut-downs. 
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Inner Detector (| η|<2.5, B=2T):  
Si Pixels, Si strips, Transition Radiation detector 
(straws)  
Precise tracking and vertexing, e/pi  separation 
Momentum resolution: 
dpT/pT ~ 3.8x10-4 pT (GeV) ⊕ 0.015 

EM calorimeter (|η|<3.2):  
Pb-LAr Accordion 
e/g trigger, identification and measurement 
E-resolution: dE/E ~ 10%/√E  

HAD calorimetry (|η|<5):  
segmentation, hermeticity, Fe/scintillator Tiles (central), 
Cu/W-LAr (fwd), Trigger and measurement of jets and 
missing ET 

E-resolution: dE/E ~ 50%/√E ⊕ 0.03 

Muon Spectrometer (|η|<2.7): air-core toroids with gas-based muon chambers 
Muon trigger and measurement with momentum resolution dpT/pT < 10% up to pT ~ 1 TeV 

3-level trigger 
reducing the rate 
from 40 MHz to ~200 Hz 



Trigger/DAQ system works well 
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3 levels: LVL1, LVL2, Event Filter (EF)    High-Level-Trigger (HLT): LVL2 and EF  

Un-prescaled rates  

300 Hz 



ICHEP… 1000 PhDs… 

 

CHIPP plenary Gersau, 23.8.2010 17 



What can we do with the recorded data ? 

CHIPP plenary Gersau, 23.8.2010 18 

1011 

1010 

109 

108 

107 

106 

105 

104 

103 

102 

101 

100 

10-1 

E
v
e
n
ts

 p
ro

d
u
ce

d
 f

o
r 

1
 p

b
-1

 Plenty of collision events 
for performance studies 
 
There is physics here too! 



Tracking performance 
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Beam spot 

e/p separation in the TRT 

SCT alignment 



Charged particle multiplicities 
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In the mean time, analysis re-done at √s = 7 TeV 

First ATLAS physics paper 
(tracking only) 
 
Phys Lett B688(2010) 21 

MC tunes to Tevatron 
data with PDFs for √s = 7 TeV 
predict 5-20% lower charged 
track multiplicities than 
observed. 
 
⇒ ATLAS tune to Pythia6: 
 AMBT1 to describe the 

observed collision data 



Rediscovering mesons and baryons 
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Ks
0  pp   pp

   pp p Examples… !  
More results for Ω, K*, D±,D0,Phi,… 

Vertical lines 
are the  
PDF averages 



b-jet tagging 

• Several algorithms 

– Muon based (from B meson decay) 

– Track based (impact parameter, counting) 

– Vertexing based (secondary vertex) 

 

• Good agreement of data  
with expectation from MC ! 
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Electrons 
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Mass from tracks after 
correction for bremsstrahlung 

E(calo) / p(track) 

Finding the source of the electron: 



Muons 
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Energy scale 

Energy resolution 



Jets 
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Jet multiplicity and transverse momentum 
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Shape comparisons between data and parton-shower MC 
(distributions normalized to unity) 

Leading jet pT > 80 GeV, other jets pT > 40 GeV 
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Event display shows  
uncalibrated energies 

pT (j1)= 1120 GeV 
pT (j2)= 480 GeV 
pT (j3)= 155 GeV 
pT (j4)=  95 GeV 

pT > 1.1 TeV jet 



High pT physics 
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Lots of events 
for physics 



Missing transverse energy 
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W boson 
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Electron channel Muon channel 
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Z boson 

CHIPP plenary Gersau, 23.8.2010 31 

Z→ee 

Z->mumu 

Cross section measurement: 

Latest plots with up to  1.1 pb-1 



Z+jets 
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W/Z+jets 

• Events with lepton(s), missing transverse energy and jet(s) 

• This is the road to Higgs / SUSY 

 

 

 

 

 

 

 

 

 

 

• A considerable sample 

• Ratio measurements ((W+n)/(W+n+1), Z+n/W+n, …) underway 
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Search for new particles 

• Search bumps in the reconstructed di-jet mass distribution m(jj) 

• Compare to prediction of excited quarks q* decaying into two jets 

 

 

 

 

 

 

 

 

 

 

• Distribution is compatible with a smooth 
monotonic function  no bumps 

• Exclude (95% CL) q* with mass 0.40 TeV < m(q*) < 1.26 TeV 

• arXiv:1008.2461v1, submitted to PRL Aug 14th 2010 
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Latest published limit: 
CDF: 260 < M (q*) < 870 GeV 



SUSY 
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SU4 
SUSY benchmark point 
M0=200 GeV 
M½=160 GeV 
A0=-400 GeV 
tanb=10 
Sign(mu)=+1 

Selection with 
0 leptons, 1 b-jet 
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Conclusions 
 

• The LHC is in operation ! 

• Got the first pb-1 

• Going for fb-1 

• Plenty of data for performance studies, plenty of studies 

• Lots of data for SM studies, measurements ongoing, more 
publications to follow 

• We start already to push some limits for new physics: 
start to be sensitive ! 

New physics ? 


