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Infroduction

@ Most of the high energy processes concentrated on single particle
distributions (in transverse momentum or (pseudo)rapidity)

@ Exclusive a few body final states studied very rarely
@ QCD type processes -- KMR mechanism

pp — ppH (Higgs boson properties)
PP — pPXc

pp — ppbb (Higgs background)
ppP — ppgg

ppP — ppyy
pp — ppMM (arge invariant masses of mesons)

¢ ¢ ¢ ¢ ¢ ¢

@ QED processes

° pp — ;c>p;fr u~ (e.m. form factors)
® pp — ppWT W~ (gauge boson coupling) ﬁ
@ pp — ppmm (Dirac monopoles)
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Intfroduction, continued

® QCD photoproduction of vector mesons

8 pp — ppJ/y (search for odderon)
o pp— ppT

¢ pp — ppp(@, P)

o pp — ppZ°

@ Production of meson pairs
@ pp — ppr T (search for glueballs)
@ pp — ppKTK™
o pp— nnetrt
mechanism of the reaction
diffractive excitation of resonances
glueballs (?)

large contribution to central diffraction cross section ﬁ
low energy theorems (gg — mm)
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Intfroduction, continued

@ Production of single pion

s pp — ppn®
e pp — pnut

Large cross section
Large contribution to single diffraction cross section
Contribution to large rapidity production (cosmic ray interactions)

o Diffractive excitation of single resonances

® pp — ppPy

ils
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Central exclusive production
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Exclusive Production of J/w, T in Hadronic Collision

Photoproduction
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Exclusive Photoproduction in Hadronic Collisions
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Absorption corrections

hy h

- VM

Set

<000

ho

d’k
M(py.py) = f e Soi(k) MO (p; — k, p, + k)

@ Absorptive corrections depend on elastic hyh, amplitude

— taken from data.
@ photon pole — peripheral interactions — Absorption at

20%--level.
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Rapidity spectra at Tevatron
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@ W. Schafer & A. Szczurek Phys. Rev. D76 (2007).

@ CDF collaboration, T. Aaltonen et al. Phys. Rev. Lett. 102 (2009) ﬁ
@ calculations by A. Cisek, PhD thesis (2012),
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PP — PPYY

Lebiedowicz, Pasechnik, Szczurek

Nucl. Phys. B867 (2013) 61. ﬁ
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PP — PPYY
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PP — PPYY
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Nucl. Phys. B867 (2013) 61.
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Classical bremsstrahlung




Vector meson rescattering (new)

Vector meson is off-mass shell.
Similar diagrams for po meson.

The diagrams for @ and pO interfere. ﬁ
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Pion cloud contribution (new)

Anomalous coupling, but off-shell pion
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Photon rescattering (new)

photon-proton quasi-elastic scattering
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Differential distributions, page 1
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Most of the mechanisms at large (pseudo)rapidities
Only photon elastic rescattering at midrapidities
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Differential distributions, page 2
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pp — ppr’, mechanisms
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pp — pmfr studied at low energies
3 diagrams: Drell-Hiida-Deck model
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pp — ppr’, new mechanisms

strong coupling of omega to nucleon
y*y*n® anomalous coupling
The strenght fixed from 1° — yy.
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pp — ppr°, contributions
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pp — ppr°, contributions
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pp — ppr°, absorption effects
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pp — ppr, first results with absorption

pp - ppT? with absorption

do/dt,dM, (mb/GeV})

mass-dependent slope a0



pp — ppr T
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Double-pomeron exchanges searched for in 1970’s ﬁ
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pp — mw r atlSR
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P. Lebiedowicz and A. Szczurek, Phys. Rev. D81 (2010) 036003.

Large contribution of non-DPE even at /s = 62 GeV. ﬁ
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Resonance contributions
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y(n") X y(m™) correlations

We predict funny camel-like shape e



A measurement with ALFA@ATLAS

central detector

forward / forward
detector beam line “‘TT‘ beam line detector

1T pseudorapidity
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R. Staszewski, P. Lebiedowicz, M. Trzebirski, J. Chwastowski and A.
Sye7urek Acta Phvs Polon B42 (2011) 181 32/42



Reggeons at high energies
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gg — nr nonperturbative coupling

competitive mechanism:
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Conclusions

@ Extremely large span of rapidities at the LHC

@ Different processes could be measured in unexplored region of
energies.

@ Testing photoproduction at much larger energies than at HERA.

@ Searches for odderon possible in exclusive vector meson
production.

@ Searches for glueballs possible in exclusive production of T or
KT K™ pairs.
@ Many exclusive channels contribute to single diffration
(pp — ppno) or central diffraction (pp — ppmnm) cross section.
@ Many interesting nonperturbative effects:
@ low energy phenomena at high energies. ﬁ
@ festing the nature of the pomeron (e.g. its spin structure)
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