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Introduction 

• This presentation summarizes the ATLAS results at 7 TeV 
on σtot, σel and σinel   using the Roman Pot technique

• The results are compared with  results from other 
experiments

• The results are also discussed in relation to  previous 
ATLAS measurements based upon “ minimum bias” data 

• Unfortunately no data from 13 TeV is available at this point
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The quantities  σtot, σel and σinel   can all be 
determined from a single measurement of the 

differential elastic cross section 

• The σtot, is  extracted using the optical theorem:

• The σel is obtained by integration 

• The σinel is derived by a simple subtraction

σel =∫dσel/dt

σinel = σtot-σel
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Elastic scattering using the ATLAS Roman Pots(ALFA)
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Event Selection

Elastic selection Background rejection
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The differential elastic cross section

Corrected t-spectrum in the two arms are combined and divided by luminosity 

Main systematic uncertainties
• luminosity
• nominal beam energy



7

Extracting σ tot and B



8

The  total cross section and the elastic cross section

From the fit ; σtot= 95.4± 1.4 mb

From the integral ∫dσel/dt;
σel = 24.0 ±0.6 mb Plot from 

TOTEM
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The  inelastic cross section

σinel=σtot-σel  = 71.3± 0.9 mb

Recent compilation
from LHCb

ATLAS Roman Pots
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The slope parameter



Previous ATLAS measurement of σinel 
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Commonly used variables

Used “ minimum bias” sample to extract σinel

Limited acceptance for diffractive events in 
terms of the mass of the dissociated system 

ξ ≥ 5 x 10-6 Mx ≥ 15 GeV

σinel = 60.3 ±2.1 mb in the fiducial region

σinel = 71.3. ±0.9 mb from Roman Pot measurement

σinel = 11.0. ±2.3 mb for MX < 15 GeV

Pythia and Phojet predicts: 3-6 mb

e.g models of Khoze Martin and Ryskin (KMR)
better description: 11-14 mb
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Conclusions

• σtot, σel and σinel   have been measured using the 
Roman Pot technique. Results are in agreement 
with TOTEM measurements but with slightly 
better precision. Concerning σinel   the results are 
in agreement with all other LHC experiments but 
again with the better precision.

• Comparing σinel   with a previous minimum biased 
based measurement from ATLAS yield a cross 
section of 11 ± 2.3 mb for diffractive masses 
below 15 GeV. 

• The slope parameter B increases with s  faster 
than the “ standard” 2 α’p ln (s/s0) behavior 
normally assumed.

• Looking forward to 13 TeV data
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BACK-UP



14



15

Background

Two ways to estimate the background

• Use «anti-golden « configuration

• Reconstruct the vertex distribution in x

Background fraction ~0.5 % 
dominated by halo protons
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