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Diffractive factorisation breaking: an outlook

Incoming hadrons are not elementary — experience soft interactions dissolving
them leaving much fewer rapidity gap events than in ep scattering
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( Any universal way consistently treating these effects?)
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Elastic amplitude and gap survival
Dipole elastic amplitude has eikonal form:
Im fo(b, 7 — ) = 1 — exp [ix (1) — ix(7)]

Oaq(rp, ) = / d*b2Tmf. (b, 7,) = oo(1 — e "o/ Fo(@)

= potential is nearly imaginary
x(b) = — / dzV (b, z) at high energies!

Diffractive amplitude is proportional to

Im fel(g, 1 — T + ar) — Im fez(g, 7 — T3) = exp [’iX(Fl) — Z'96(7:)2)] exp [iO‘F' ﬁX(Fl)]
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Exactly the soft survival probability amplitude

another source of QCD
factorisation breaking controlled by soft spectator partons

vanishes in the black disc limit!

Absorption effect is automatically included into elastic amplitude
at the amplitude level
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Example: diffractive Drell-Yan via dipoles
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higher twist effect!
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Qading twist effeD

saturated shape of the dipole CS

+
unitarity corrections

<

Fraction of diffractive events
* steeply falls with energy

* grows with the hard scale

)

Opposite to expectations from diffractive factorisation
(conventional gap survival multipliers do not account

4 for these effects properly!)




Forward diffractive di-jet: “skeleton” diagrams
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(perturbative+nonperturbative) corrections due to NON-RESOLVED emissions are

‘when the LO contributions get generalised to all-order results, ALL possible higher-order)

J

S AUTOMATICALLY resumed and accounted for by the dipole formula!



Forward diffractive di-jet: optical theorem

For the first three 2 (1) . Aq
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From inelastic scattering to the dipole cross section
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Forward diffractive di-jet: “off a quark” vs “off a hadron”

Diffraction off a quark
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Diffraction off a nucleus
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Forward diffractive di-jet: SD-to-inclusive ratio
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SD-to-inclusive ratio:
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Forward diffractive di-jet: SD-to-inclusive ratio
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@y similar behaviour as for diffractive Drell-Yan)

It is important to compare the dipole model predictions with diffractive factorisation!

Ref. Antoni Szczurek et al, arXiv: 1705.02241



Quarkonia from diffractive non-Abelian (gluon) radiation

. . 7 B. Kopeliovich et al, 2007
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SD-to-inclusive ratio (also for P-wave quarkonia!)

dgincl
df) 729 a? 2A
Fu(ey 9 = Lo My
4096 712 Bgp ()

do R2(x 1 -1
ngZD ~ O(EO 2) [on + a® — Zozoz] Fs(z1, s)

18 + 48aR3 + 28a*R; + 8a’ Ry + a* R§
3a(1 + aR3?)2 (12 + 7TaR? + a2 R})?

A(s) =
Next step: SD J/psi production
STAY TUNED!




Summary

The dipole picture provides universal and robust means for studies
the inclusive and single-diffractive processes in pp (as well as in pA)
collisions at large Feynman xF beyond diffractive factorisation

Major sources of diffractive factorisation breaking in hadron-hadron
collisions are (i) the absorptive corrections, and (ii) the hard-soft interplay

due to transverse motion of spectators, making the hadronic diffraction
of the leading-twist nature

The universal partial dipole amplitude accounts for the absorptive
corrections such that no additional probabilistic fudge factors
are necessary in the dipole picture

Single-diffractive di-jet and heavy (P-wave) quarkonia production
at large Feynman xF have been studied beyond diffractive factorisation
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