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Abstract
We give a brief overview of the topics covered in the workirgugp
on diffraction.

1 Introduction

From 2006 to 2008, the working group on diffraction had 74viial presentations, document-
ing the considerable activity and progress in the field. Pniggram covered a variety of topics:
the presentation and assessment of new data from HERA arf@taéron [1-5], developments
in the theory of diffraction irep and inpp or pp collisions [6—15], and the ongoing preparatory
studies for measuring diffractive processes at the LHC206—-Many presentations were related
in one way or another to the prospect of seeing central eixelgpsoduction of the Higgs boson,
p+p — p+ H + p, or of other new particles. Important progress has been rimatthés field
since the first proceedings of the HERA/LHC workshop [21]egqed, both on the side of in-
strumentation at LHC and in the understanding of the releasory, with crucial input provided
by new measurements from the H1, ZEUS, and CDF Collabomatilonthe following we give a
brief overview of the different topics presented in thesecpedings and of their interrelation.

2 Diffraction from electron-proton to hadron-hadron collisions

A key result of the numerous studies of diffraction at HER&ist in the presence of a hard scale
several diffractive channels can be understood in termgaft@nic description, which allows us
to calculate important features of the process in pertiobdheory. This concerns the inclusive
cross section for diffractive deep inelastic scatterinigaglwell as diffractive jet or heavy flavor
production from a highly virtual photon [2,9]. The increagly precise HERA results for these
channels are well described in terms of perturbativelyudated hard-scattering coefficients and
of diffractive parton densities. The latter are a speciakaaf fracture functions [6] and, just as
the usual parton densities, have been fitted to data.

It has long been anticipated from theory and seen in datastltdt a simple factorized de-
scription is not valid in diffractive hadron-hadron caitiss, and recent results from HERA and
the Tevatron have corroborated this finding. Secondarydotions between partons of the col-
liding hadrons significantly decrease the fraction of es&vith large rapidity gaps, and it remains
a challenge to quantitatively understand the dynamicsesehinteractions [7, 8] at the LHC. Let
us recall that the associated physics is closely relateldatioaf multiple parton interactions and
hence of importance far beyond the context of diffractivalfstates [21]. Similar rescattering
effects are also expected ép collisions when the exchanged photon becomes quasi real, no



only for diffraction but also for events with an observeddieg baryon [3]. The situation here
seems, however, to be more complicated than initially thodge to the double nature of a real
photon as a pointlike and a hadronic object. Based on the datae the two contributions [2]
and [9] to these proceedings draw conflicting conclusiorauithe magnitude of rescattering
effects in diffractive photoproduction. The study of aduigl experimental observables, such as
double differential distributions or certain ratios shibbklp clarify the situation.

A wealth of information about high-energy dynamics can hieegfrom the detailed ex-
perimental studies of exclusive diffraction at HERA, ndyatif exclusive production of a vector
meson or a real photon [4]. Precise data for such channekriicylar provide good constraints
on the generalized gluon distribution [10], which not onbrries valuable information about
proton structure at small momentum fractions but is alsoyaitkgredient for calculating cen-
tral exclusive production ipp or pp collisions. Ultraperipheral collisions at LHC offer the
prospect to study exclusive diffraction initiated by a rpabton at energies well beyond the
HERA regime [11]. Suitable exclusive channels may also ideoelear signals for odderon ex-
change, which, although naturally arising within the QCEtyie of high-energy collisions, have
been conspicuously absent from data so far [12].

Finally, the combined consideration @ data for both inclusive and exclusive diffraction
and for non-diffractive events remains maybe the bestegjyafor clarifying the importance of
parton saturation at HERA, i.e., of non-linear dynamicé &t due to high parton densities [13].
To understand such dynamics at the quantitative level rsaie of the great challenges in high-
energy QCD, and there is hope that the huge phase spacébvailap collisions at LHC can be
harnessed to shed further light on this physics. This resn@mambitious enterprise, requiring
measurements at forward rapidities at the LHC [16] and &rrtievelopment of the theory [14].

3 Preparing for diffraction and forward physicsat LHC

The opportunities for diffractive and forward measurermexttLHC cover a wide area of physics,
ranging from the determination of the elastic and tgfalcross section at the highest energies
yet achieved in the laboratory [17, 18] to the study of bod#tbweak and strong interactions in
~v and~p collisions [11, 16, 19, 20]. High hopes are put into the pulii to observe central
exclusive production of new particles such as a light Higgsolm, with the prospect of the precise
measurement of their mass, width, and quantum numbers iryalean environment [20]. The
theoretical description of the central exclusive produttmechanism involves many difficult
issues, and a milestone in testing our understanding ofrteishanism has been the observation
of exclusive dijet production by CDF [5]. Despite this suggeone must keep in mind the
uncertainties inherent in extrapolating dynamics fromafiean to LHC energies, and a number
of diffractive measurements have been proposed to valtatéheory at an early stage of LHC
running [15].

The forward instrumentation currently available at ATLASVIS and ALICE will allow a
rich program to be carried out in forward and diffractive pieg from the very beginning of the
data taking. Feasibility studies performed by CMS [16] cade that measurements of forward
jets sensitive to the low-PDFs of the proton are possible with the first 10 plof integrated lu-
minosity. “Rediscovery” of hard diffraction at the LHC is ggible within the first 10—100 pB,



via single-diffractive production of dijets arid@ bosons, as well a¥ photoproduction [16]. In
addition, exclusive dilepton production can be used forchiération of the forward detectors
and for luminosity determination [16]. TOTEM [17] plans teasure central and single diffrac-
tive cross sections, as well as higllastic scattering and forward charged particle multiptis
with the first data. A more ambitious joint CMS-TOTEM physfm®gram is foreseen [17] as
soon as common CMS and TOTEM data taking is possible. TOTEN §hd ATLAS [18]

will also measure the total and elasfip cross sections in dedicated runs with special beam
optics. A diffractive physics program is also taking shapAlad CE [19], thanks to the particle-
identification capability and good acceptance for lpwparticles of the ALICE detector, along
with the lack of pile-up at the ALICE interaction point.

ATLAS and CMS will also be able to carry out a forward and difftive physics program at
the highest LHC instantaneous luminosities if the AFP andZbRprograms are approved [20].
AFP aims at instrumenting with near-beam proton detectwesegions at-220 and +420 m
from the ATLAS interaction point, while FP420 at CMS aims astrumenting thet420 m
region to complement existing proton detectors at TOTEM:sEadditions to ATLAS and CMS
will permit the measurement of forward protons down to valogthe fractional momentum loss
of the proton oft ~ 0.002.

In summary, the diffractive community is looking forwardthe® next years, when the final
analysis of HERA data and a variety of measurements at LHChapefully teach us valuable
lessons on the physics of the strong interaction and beyond.

References
[1] P. Newman and M. Ruspdpwards a combined HERA diffractive deep inelastic scitier
measurementhese proceedings.

[2] W. Stomifhski and A. ValkarovaDiffractive final states and factorization at HER#ese
proceedings.

[3] W.B. Schmidke and A. Bunyatyahgeading baryon production at HER£ese
proceedings.

[4] A. Bruni, X. Janssen and P. Maragexclusive vector meson prdouction and deeply virtual
Compton scattering at HERAhese proceedings.

[5] K. Goulianos and J.L. PinfoldExclusive central production and diffractiv&’/Z results
from CDF II, these proceedings.

[6] F.A. Ceccopieri and L. TrentaduBracture functions at HERA and LH@hese
proceedings.

[7] A.D. Martin, V.A. Khoze and M.G. RyskinRapidity gap survival probability and total
cross sectionghese proceedings.

[8] M. Strikman and C. WeisRRapidity gap survival in central exclusive diffraction: Dgmic
mechanisms and uncertaintjghese proceedings.



[9] M. Klasen and G. KramefSurvival probability in diffractive dijet productiqrthese
proceedings.

[10] C. Nockles and T. Teubnegeneralised parton distributions and exclusive vectoranes
production these proceedings.

[11] J. Nystrand;Two-photon and photon-hadron interactions at the L#t&se proceedings.
[12] C. Ewerz,Searching for the odderon at HERA and the LHi@se proceedings.

[13] L. Motyka, K. Golec-Biernat and G. Waiipole models and parton saturation ép
scattering these proceedings.

[14] J. BartelsSearching for saturation in pp scattering: the inclusivess section in QCD
presentation at this workshop, CERN, May 2008.

[15] A.D. Martin, V.A. Khoze and M.G. RyskinChecking formalism for central exclusive
production in the first LHC runghese proceedings.

[16] S. Erhan et alForward physics with CMS3hese proceedings.

[17] G. Antchev et al.Diffraction at TOTEM these proceedings.

[18] K. Hiller and H. StenzelThe ALFA detector and physics prograthese proceedings.
[19] R. SchickerDiffractive physics in ALICEthese proceedings.

[20] P. Bussey and P. Van Mecheldtysics with forward FP420/FP220 tagging systems
these proceedings.

[21] S. Alekhin et al. HERA and the LHC — A workshop on the implications of HERA fo€LH
physics: Proceedings Parts A and &Xiv:hep-ph/0601012 and hep-ph/0601013.



