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Diffraction In:

A Elastic hadron scattering,

A Inelastic hadron scattering (SD, DD, CED),

A Exclusivesp collisions (HERA),

A Ultra-peripheralpp, Apand AA collisions (LHC)
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Elastic and total cross sections
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Elastic and DD
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Elastic Scattering

Js =14 Tev prediction of BSW model

< c“if__}“h - momentum transfer -t~ (p q)2
O ac gt g = beam scattering angle
©) p = beam momentum
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Geometrical scaling (GS), saturation and unitarity
1. On-shell (hadronic) reactions (s,t, Q*"2=m"2);

t a A b transformation: h(s,b) — fgo d\/—t\/—tA(S,t)

and dictionary:

da/dt |
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47 do ™
oi(s) = —ImA(s,t =0); — = |A(s, )% n(s);
Lthr.~0 d do
Op] = / Oin = 0t—0,; B(s,t) = —In ;
° min~—s/ 2~oc> o © dt ( dt )

(and ratios: 'K . X X ®
A(s,t) = P(s.)£0(s, )+ f(s,)2w(s,t) —Lom P(s,8)£0(s, 1),

where P, O, f. w are the Pomeron, odderon
and non-leading Reggeon contributions.
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do/dt [mb/GeV ]
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Local slope, Y=B(t) from the new TOTEM data YJar© LEIKNIO
A.Lengyekt al. Uzhgrorod 1994), VEzhelgISMD Alushta 2004),
S.DenisowProtivng
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Pomerondominance at the LHC

Energy variation of the relative importance of the Pomeron with respect to
contributions from the secondary trajectories and the Odderon:

Sm(A(s,t) — Ap(s,t))
SA(s. 1) ’ (1)

where the total scattering amplitude A includes the Pomeron contribution Ap
plus the contribution from the secondary Reggeons and the Odderon.

Starting from the Tevatron energy region, the relative contribution of the
non-Pomeron terms to the total cross-section becomes smaller than the ex-
perimental uncertainty and hence at higher energies they may be completely
neglected, irrespective of the model used.

R(s,t=0) =

(A, 1) — AP(SJ)\Z.

R(s,t) = 5
>0 A 0)

(2)
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Phenomenology

R.J.J. Phillips and V. Bargktpdel independent analysis
of the structure in pp scattering?hys. Lett. B 46 (1973) 412.

Phillips and Barger in 1973 | |, right after its first observation at the ISR.
Their formula reads

C(li_(; = |V Aexp(Bt/2) + VC exp(Dt/2 + i), 1)

where A, B, C, D and ¢ are determined independently at each energy.
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A Some open questions:

A 0) Definition of diffraction: rapidity gap vs. P
exchange;

A 1) The ratio between SD, DD and CD?

A 2) Integrated cross section require the knowledge of th
M- dependence for all M! Lowand high M:

3)Duality in M (FMSR);

AHAStructures I n t: a dip 1
A 5) The background (in s and in M);

A 6) Exclusiveinclusive relation;

A 7) From elastic to inelastic diffraction (dis)continuity.



Simple (but approximate) factorization relations

d°opp d*osp1 d*osp2 dUez

dtdM2dM2 ~ dtdM? dth2/

(1)

Assuming e’ dependence for both SD and elastic scattering, integration over
t yields

dM2dM2 dM?
where k =12/(2r — 1), r =bsp/be.

d°opp kd osp1 d* USDQ/ o (2)
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