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ATLAS Forward DetectorsATLAS Forward Detectors

DESY 11/1 /2007

Per Grafstrom
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ATLAS Forward DetectorsATLAS Forward Detectors
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Absolute luminosity measurementsAbsolute luminosity measurements--why?  why?  
Cross sections for “Standard “ processes

t-tbar production
W/Z production      
…….

Theoretically known to better than 10% ……will improve in the future

New physics manifesting in deviation of σ x BR relative the Standard 
Model predictions

Important precision measurements
Higgs production  σ x BR
tanβ measurement for MSSM Higgs
…….
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Absolute Luminosity Measurement  (cont.)Absolute Luminosity Measurement  (cont.)

Relative precision on the measurement of σH×BR for 
various channels, as function of mH, at ∫Ldt = 300 fb–1. The 
dominant uncertainty is from Luminosity: 10% (open 
symbols), 5% (solid symbols). 

(ATLAS-TDR-15, May 1999)

Higgs coupling tanβ measurement

ExamplesExamples

Systematic error dominated by luminosity
(ATLAS Physics TDR )
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Absolute Luminosity Measurement (cont.)Absolute Luminosity Measurement (cont.)

Goal:
measure L with ≲ 2-3% accuracy

How:
LHC Machine parameters
Use ZDC in  heavy ion runs to understand  machine parameters
rates of well-calculable processes:
e.g. QED, QCD
optical theorem: forward elastic rate + total inelastic rate:   Use Roman Pots

needs ~full |η| coverage-ATLAS coverage limited  
Use σtot measured by others (TOTEM)
Combine machine luminosity with optical theorem

luminosity from Coulomb Scattering Use Roman Pots

ATLAS pursuing all options
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ATLAS Roman Pots

• Goal: Determine absolute luminosity at IP1 (2-3% precision)

• Measure elastic rate dN/dt in the Coulomb interference region 
(à la UA4).   |t|~0.00065 GeV2 or   Θ ~ 3.5 microrad.

RP

IP

RPRP RP

RP RP RP RP

This requires (apart from special beam optics)
• to place detectors ~1.5 mm from LHC beam axis
• to operate detectors in the secondary vacuum of a Roman Pot 
• spatial resolution sx = sy well below 100 micron (goal 30 micron)  
• no significant inactive edge (< 100 micron)
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LUCIDLUCID
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Detector characteristicDetector characteristic
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Status and PlansStatus and Plans
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Funding situation todayFunding situation today
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Back up


