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SCIENTIFIC REPORT:

During the recent years the framework of generalized parton distributions (GPDs) was developed providing
a comprehensive description of the partonic structure of the nucleon and containing a wealth of new
information. It embodies both, nucleon form factors as observed in elastic lepton scattering and parton
distribution functions (PDFs) measured in deep inelastic lepton scattering (DIS). A GPD can be considered as
a momentum dissected form factor providing information on the transverse localization of a parton as a
function of the fraction it carries of the nucleon’s longitudinal momentum. Thus one obtains a “3-
dimensional picture” of the nucleon which is often referred to as “nucleon tomography”. GPDS also allow
access to such a fundamental property of the nucleon as the orbital angular momentum of quarks.

GPDs can be experimentally accessible in exclusive reactions as hard meson and photon production
processes. In the last years an enormous activity could be observed on the theoretical as well as
experimental side. Data on many hard exclusive reactions as deeply virtual Compton scattering and hard
production of rho, omega, phi, J/psi, upsilon at HERA, HERMES and JLab have been published. In the near
future COMPASS will investigate the uncharted kinematic domain between the HERA collider experiments
H1 and ZEUS and the fixed-target experiments at HERMES and JLab. This is the domain where role of both
quarks and gluons are expected. The 11 GeV extension of the JLab accelerator will provide a very detailed
study for the valence quarks domain. Reviews and confrontations of all these experiments have been
presented during the workshop.

Many theoretical developments have been presented. Numerical lattice QCD calculations predict moments
of GPDs and last improvements have been reviewed. GPD models which reproduced very reasonably well
the lattice predictions and the first experiment results have been discussed. Moreover several techniques
based on “partial wave expansions” providing fitting procedure to extract GPDs from the experimental data
have been discussed and will become fundament tools for the community.

In order to calculate hard meson production the meson distribution or light-cone wave functions are
required. Our understanding of these functions, in particular those for the pion, has been challenged by a
recent BABAR measurement of the pion-photon transition form factor at very large photon virtualities, Q.
The BABAR data exhibit an unexpectedly strong increase of the form factor, scaled by Q*with the photon
virtuality. This measurement has immediately provoked a number of theoretical papers in which
explanations of this measurement are attempted. However, a convincing explanation which is not in
conflict with other results, is still lacking. It was very interesting to watch the disputed developments of this
field.

Another interesting topic is the connection between GPDs and transverse momentum dependent
distributions (TMDs). In a more general way Wigner distributions encode all the possible correlations
between quark transverse position and momentum and the recently introduced generalized transverse-
momentum dependent distributions (GTMDs) provide connection with the Wigner distributions, the GPDs
and the TMDs. The intrinsic transverse parton momentum effects become visible in hadronic Drell-Yan and
semi-inclusive (SIDIS) processes which give access to the TMDS. Many results have also been presented and
connections between these two activities (GPDs — TMDs) have been developed.



RESULT AND HIGHLIGHTS

The presentations at the workshop covered experimental results from all experiments in the field of hard
meson and photon production and a broad range of theory presentations, from progress in fundamental
guestions to GPD model building.

The discussions at the end of each talk were lively and were continued over the lunch and coffee breaks.
The central topic of the workshop turned out to be the interface between experimentalists and their data
and theorists and their models. A new collaboration between experimentalists and theorists started during
the workshop in order to use the most elaborated GPD model not only for meson production but also for
photo production where the Bethe Heitler interference has to be taken into account.

It is clear that GPD models and fits to the experimental data will be one of the key points over the next
years. A Collaboration to perform global analysis in order to extract the GPD from all the hard meson and
photon production data as the one dedicated to Parton Distribution Functions from DIS and SIDIS data has
still to emerge.

Talks on the web:
The talks of the workshop can be accessed via the workshop website at:

http://gpd.gla.ac.uk/gpd2010/
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