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FIGURE 5. The longitudinal cross section for (a) exclusive $ , (b) exclusive #0 production (adapted
from Ref. [25]). The curve/error band show the GPD–based model calculation of Ref. [25].

transition GPDs, which can be related to the usual flavor–diagonal GPDs in the proton
using SU(3) flavor symmetry (see Ref. [29] for other interesting “ratio observables”).
Pseudoscalar meson production (%,&,K) in the small–size regime probes the polar-

ized GPDs in the nucleon. A particular feature of %+ (and to some extent also K+)
production is the existence of a “pole term” in the GPD, in which the QCD operator mea-
suring the quark density is connected to the nucleon by t–channel %+(K+) exchange;
it gives a contribution to the amplitude proportional to the pion form factor, which is in
fact the basis for measuring the latter in electroproduction experiments [30]. Better in-
sight into the relation between the “pole” and the “non–pole” component of the GPD and
their relative importance is necessary not only for improving the extraction of the pion
form factor, but also for isolating the non-pole component related to the nucleon helicity
structure. It could come e.g. from model–independent comparisons of %+ (which has a
pole) and %0 (no pole) electroproduction data (see Ref. [29] for strange channels). Ex-
perimental studies of exclusive pseudoscalar meson production are challenging because
the L/T virtual photon cross sections have to be separated by comparing data taken at
different beam energies (Rosenbluth method). There are intriguing suggestions that !T
in exclusive pion production above the resonance region could be described as the limit
of semi-inclusive production via the fragmentation mechanism [31]; if confirmed, this
could greatly aid the analysis of such processes.

GPDs IN SMALL–x PHYSICS AND pp SCATTERING

The notion of the transverse spatial distribution of partons conveyed by the GPDs has
many important applications in small–x physics and high–energy pp collisions with hard
processes. Measurements of the t–dependence of exclusive J/' photo/electroproduction
at HERA (cf. Fig. 4b) and FNAL have provided a rather detailed picture of the transverse
spatial distribution of gluons with 10−4< x< 10−2 [22]. In particular, these experiments
have shown that the nucleon’s gluonic transverse size at Q2 ∼ few GeV2 is substantially
smaller than its size in soft hadronic interactions at high energies, and increases less
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