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Why a low energy rur?

There are two main physics arguments:

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 atgpbarcolliders.

A Nopp data between ISR and LHC (60 G&We\)
A Large discrepancy ppbardata at theTevatron(2.8 sigma & 1.8e\)

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: analyticitgyity,

crossing symmetry. They predict thaergy evolution of ., with the parameter
" = Ref_el/Im(f_el) measured at lower energies:
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Impact of . ,(S) on’
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The grey area represents possiblesalues for different high energy scenarios Qf.
At 2 TeVand below the value of is independent othe differentscenarios for ;.

18.12.2018 LPCC Forward Physics 4



aZUADlFrUAZ2Y F2NJ

A measurement aiow energyz A @ S900 Gevbr 2KTéV] where the value
of " ispractically independenof ", at energies beyond LHC, would allow. us

A to make sure that our experimental method and way of measurirggorrect.

A that dispersion relations are valid also in the TeV range.
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Odderon that would modify the result dispersion relatiorcalculations via
unexpected differences betwegnp and ppbartotal cross section

Bottom line:

A lowenergy point would be oudl: Yy O K 2 NJefgrainéepant\givingus
confidencethat bothexperimentally andheoretically our prediction of the total
crosssection beyond_HC energies is standing on sgirdunds.
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ALFA setup
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ALFA stations In the tunnel
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