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Elastic pp scattering
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- Energy and momentum conservation

- 2 kinematic degrees of freedom: ¢, 6

- ¢ — trivial (uniform)

“t~ —p?0? = p7

- small |t| - large distance, large high |t| - small distance
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Coulomb

(electromagnetic)

Nuclear (strong)
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Optical theorem

Optical theorem

Otot — 47T|mfe|(t = O)

Differential elastic cross section
- Assuming a simplistic t dependence: fq((t) o exp(—B|t|/2)
- Introducing p = Re fo/ImM fei|t=0

doet 1+ ,02
d; zafotﬁexp(—wﬂ)
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Phase of the nuclear amplitude

da,/dt [mb/GeV?]
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Measurement principle
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No magnetic fields:

X = L0

With magnetic fields

X = Leﬁﬁ

Finite beam size:
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Experimental reach

CNI ATLAS Simulation
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ALFA detectors

A-side C-side
ALFA Q5 D2 Q3 Q1 Ql Q3 D2 Q5 ALFA
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2 Roman pot stations on each side of IP

2 tracking detectors in each station
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ALFA detectors

Main detectors (MDs)
for physics

Inner station

Overlap detectors
(oDs)
for alignment
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Event selection and background estimation
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Event selection based on strong correlations
present in elastic events
Background (normalized in control regions):

- accidental halo+halo and halo+SD
coincidences (data-driven templates)

- central diffraction (MC simulation)

Relative uncertainty of 10 — 15%.
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Data-driven methods

Many ingredients of the analysis are based on data exploiting strongly
constrained elastic events: alignment, reconstruction efficiency, optics
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Differential cross section
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Results in nuclear region

- Non-exponential shape of do/dt
- B-slope measurement
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Results in nuclear region

= 2507 5 F 3
£ - m ATLAS 1o | LHC zoom
= T = TOTEM
o 200/~ + Lower energy pp
- o Cosmic rays
- —— COMPETE HPR1R2
: — FMO 8000 10000 12000
150} ==-- BCBM
S KMR
= HEGSO
[ ---BJAS
100 —
50—
07 | L 1 Lo
10 10° 10° 10*
s [GeV]

Otor = 104.68 & 0.22(stat.) + 1.06(exp.) & 0.12(th.) mb
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Derived quantities
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Results in interference region
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Result incompatible with COMPETE (community-standard semi-empirical

fits) indicating Odderon exchange or a slowdown of oy rise at high +/s.
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Outlook: physics with forward detectors in ATLAS
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[ Physics with forward protons]
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ATLAS vs TOTEM
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