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diffractive t – distributions in DIS processes at
HERA are connected to basic QCD dynamics
BFKL,  BK equations ….

in focus of several theory groups

Forward protons at HERA
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b – impact parameter
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t-dependence of the diffractive cross sections determines the b distribution 
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Forward protons at LHC



Dipole form
double eikonal

single eikonal
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Optical 
Theorem

T1: 3.1 < η < 4.7

T2: 5.3 < η < 6.7

TOTEM



Coulomb region ≤ 5×10-4 [lower s, RP closer to beam]
Interference, ρ meas. 5×10-4 ÷ 5×10-3 [as above], standard β* = 1540 m
Pomeron exchange 5×10-3 ÷ 0.1 β* = 1540 m
Diffractive structure 0.1 ÷ 1 β* = 1540 m, 200 - 400 m
Large |t| – perturb. QCD 1 ÷ 10 β* = 18 m

Region |t| [GeV]2 Running Scenario

elastic scattering: t-Acceptance
TOTEM



Studies of the acceptance in t and ξ,
high luminosity,  β*=0.5m, detectors at 420m from IP

A. Sobol

Good acceptance, t -measurement well above 1 GeV2 feasible!

ξ

t



horizontal offset = ξ⋅Dx

To get ξ ~ 0.005 
proton (M ~ 70 GeV) 
2.5mm from beam 
(10σ) pots must be > 
250 m from IP 

-> cold region, & level 
1 trigger not possible

Helsinki group

420 m 308 m 215 m

Acceptance at β* = 0.5 m 



Dedicated expert meeting is planned for November 04
to transfer know-how (of detector calibration and alignment) 
between  HERA and LHC communities

Possibility of modifying the LHC cryostat at about 400m from the IP 
is studied (UK groups) – can the detector be warm and fit between 
the beam pipes? 



Summary

Measurement of diffractively scattered protons at LHC
is challenging but technically possible

Optimization of Forward Detectors is in progress 

Measurement of forward protons should allow the 
determination of survival probabilities for diffractive 
processes from LHC data alone

⇒Precision QCD study in transverse plane 
⇒Diffractive Higgs

Thanks to my co-conveners for help in preparing this talk


