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The LHC and its experiments
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Expectations for 2010

Startup scenario:

ï First Collisions at ãs = 0.9/2.3 TeV in Nov./Dec. 2009

ï Start collisions at 3.5 TeV per beam in Feb./Mar. 2010 aiming at a 
long run (9 -10 months, possibly extending beyond 2010)

Instantaneous luminosity of up to 1-2 1z0 32 cm -2 s-1

ï No more than 2 -3 proton collisions per bunch crossing (pile -up)

Integrated luminosity (delivered by the LHC) up to 200 -500 pb -1

CERN/LHC strategy for 2011 and later not fixed yet 

ï Preliminary outcome from Chamonix LHC workshop, last week:
Å The LHC will run at 3.5+3.5 TeV in 2010 and 2011, until the experiments collect an integrated 

luminosity of ~ 1 fb -1. Only a short technical stop is foreseen at the end of 2010 -beginning of 
2011. -- The 2010 -2011 run will be followed by a long (~1 year) shut -down, to redo all 
splices and thus enable the machine to operate up to the design energy (7+7 TeV). 

Å A firmer plan can only be made around June, after experience is gained with the machine 
operation and performance (e.g. in terms of luminosity) at 3.5+3.5 TeV .
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Impact of reduced beam energy

Most physics simulation studies done so far 

with ãs=14 TeV (some with 10 TeV).

Impact of reduced center of mass energy on 

cross -sections compared to 14 TeV design:

Still a large gain w.r.t . Tevatron (ãs=1.96 TeV) :

Mass to be 
produced MX

Ratio
10 TeV/ 14 TeV

Ratio
7 TeV/14 TeV

100 GeV 0.6 ς0.7 0.3 ς0.5

1 TeV 0.3ς0.5 0.1 ς0.2

J.Stirling
http://projects.hepforge.org/mstwpdf/plots/plots.html

ttbar:
7/14 = 0.2
10/14 = 0.5

²Ω όмΦр TeV):
7/14 = 0.1
10/14 = 0.4

²Ω όлΦу TeV):
10/2 = 40

ttbar:
7/2 ~ 100

²Ω όм TeV):
7(pp)/2(ppbar)  ~ 150

MXMX

C.Quigg



The ATLAS detector

Inner Detector (|h|<2.5, B=2T): 
Si Pixels, Si strips, 
Transition Radiation detector (straws) 
Precise tracking and vertexing,
e/pseparation
Momentum resolution: 
s/ pT ~ 3.8x10-4 pT(GeV) Ä0.015

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

Muon Spectrometer (|h|<2.7) : air-core toroidswith gas-based muonchambers
Muon trigger and measurement with momentum resolution < 10% up to Em~ 1 TeV

EM calorimeter: Pb-LArAccordion
e/gtrigger, identification and measurement
E-resolution: s/E ~ 10%/ÕE 

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

E-resolution: s/E ~ 50%/ÕE Ä0.03 

3-level trigger
reducing the rate
from 40 MHz to
~200 Hz
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ATLAS in pictures...

Closure of the LHC beam pipe inside the ATLAS cavern on 16 June 2008. 

October 2005

Pixel detector

Liquid Argon 
accordion calorimeter

Barrel muon
chambers
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FROM DESIGN 
TO REALITY!
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First observed collision candidate at 900 GeV,
November 23 2009
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