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protons p is scattered through a very 

small angle of typically 10 - 100 µrad and 

is measured by ALFA detector 240 m 

from the ATLAS Interaction Point (IP); the 

detector was placed 7.5 mm from the 

beam in the dedicated run of the LHC 

with the special high Ȃᶻ= 90 m optics 

Minimum Bias Trigger Scintillator (MBTS)

pseudorapidityrange: 2.1 < |ȅ| < 3.8
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ALFAdetector (left in Roman Pot)

ALFA detector

elasticarms (orangeand violet) 

anti-elasticarms (green and pink) 

each of arms consists of 2 armlets, each with 2 detectors

arm ijkl= Ai+Aj+Ak+Al
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total cross section Űtot of proton-proton interaction at ί= 13 TeV

arXiv:2207.12246[hep-ex], accepted for publication in EPJC

https://arxiv.org/abs/2207.12246
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Å Űtot of p-p interaction is a fundamental quantity giving the 

upper bound on probability (cross section) of any process 

in p-p collisions

Å Űtot is not calculable in the framework of perturbative QCD; 

Reggemodel is used in HEP generators to describe 

kinematic area where perturbative QCD cannot be applied

total cross section Űtot of proton-proton interaction
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Mandelstam variables, invariants 



direct (Ȏ-independent; see below) measurement of Űtot = Ntot /L, 
where Ntot is total number of events with interaction, L is luminosity, is 
nontrivial; (due to the limited acceptance, model dependence)

traditional way(ISR)of Űtot measurement ðvia elastic cross 
section measurement and the use of optical theorem 
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t̀ot = èl + ìnel

ìnel= ̀ inel diffractive ( S̀D + D̀D +Χύ Ҍ ǹon diffractive 

luminosity dependent measurement, 

NX - number of events of XÍ(el, tot, inel, ê) type

luminosity independent measurement 

elastic events are the subset of 
diffractive events; diffractive 
like pattern was actually 
observed in elastic collisions

where fel is elastic amplitude

Űtot and Űel


