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Why a low energy run ?

1) Perform the standard ALFA program (total & elastic & inelastic cross sections, 
B-slope of hadronic scattering) in a region where no pp data exist and with 
significant  discrepancies between the experiments at the ppbarcolliders.

Å No pp data between ISR and LHC (60 GeV ς7 TeV)
Å Large discrepancy in ppbardata at the Tevatron(2.8 sigma & 1.8 TeV)

2) Measuring the parameter ́at low energy is an important ingredient to predict the 
total cross section beyond LHC energies based on dispersion relations. 
Recall:
Dispersion relations are based on very general principles:  analyticity, unitarity,
crossing symmetry. They predict the energy evolution of ̀tot with the parameter 

=́ Re(f_el)/Im(f_el) measured at lower energies:

There are two main physics arguments:
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t̀ot ςRegion of interest

Region ἷἮἱἶἼἭἺἭἻἼ

SppS Tevatron
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The grey area represents  possible -́ values for different high energy scenarios of t̀ot. 
At 2 TeVand below the value of ́is independent of the  different scenarios for ̀tot.  

The point is illustrated
in the figure (slide made
before the measurement 
¢h¢9aΩǎ ƭƻǿ -́value).

Impact of ̀ tot(s) onˊ

From P.Grafstrom Constant X-section 

at Ѝί> 20 TeV

TOTEM
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A measurement at low energyΣ ƛΦŜΦ ŀǘ ҞǎҐ 900 GeV or 2 TeV, where the value
of ́ is practically independent of ̀ tot at energies beyond LHC, would allow us :

Å to make sure that our experimental method and way of measuring ís correct.
Å that dispersion relations are valid also in the TeV range.  
ÅǘƘŀǘ ǘƘŜǊŜ ŀǊŜ ƴƻ άƻŘŘά ǎǳǊǇǊƛǎŜǎΧ ŜΦƎΦ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ǘƘŜ ǳǇ to now elusive 

Odderon that would modify the result of dispersion relation calculations via 
unexpected differences between p-p and p-pbar total cross section.

Bottom line: 
A low energy point would be our άŀƴŎƘƻǊƛƴƎέ ƻǊ reference point giving us 
confidence that  both experimentally and theoretically our prediction of the total 
cross section beyond LHC energies is standing on solid grounds.

aƻǘƛǾŀǘƛƻƴ ŦƻǊ ˊ ϧ ƭƻǿ ŜƴŜǊƎȅ
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4ǎǘŀǘƛƻƴǎ ǿƛǘƘ у ŘŜǘŜŎǘƻǊǎ ŀǘ ōƻǘƘ ǎƛŘŜǎ ƻŦ !¢[!{ ǇǊƻǾƛŘŜ н ƛƴŘŜǇŜƴŘŜƴǘ άŜƭŀǎǘƛŎέ ŀǊƳǎΦ

ALFA setup

18.12.2018 LPCC Forward Physics 6



8 m (Run1 4 m) 

ALFA stations in the tunnel
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