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Fig. 24. World data for the reduced cross sections γ∗
Lp → pρ0

L as a function of W for constant Q2 bins, in units of µbarn.
The low Cornell point in the 2.80 GeV2 < Q2 <3.1 GeV 2 bin corresponds to the low Rρ (=0.38) point in fig. 21 and
might be unreliable. The dashed curve shows the result of the GK calculation and the thin solid curve the result of the VGG
calculation. Both calculations are based on the “standard” Double Distributions GPD parametrisations and differ essentially
in summing coherently or not the gluon and the quark exchange handbag contributions (see fig 23). The thick solid curve is
the VGG calculation with the addition of the “Generalized” D-term. The dot-dashed curve shows the results of the Regge JML
calculation.

1.60 < Q2 < 1.90) bin. In the handbag formalism,
higher twists grow with t and this purely kinemati-
cal effect provides a natural source for them. However,
more than absolute values, the ratio t

Q2 should be rel-
evant and for the largest tmin bin, one actually finds
tmin

Q2 = 1.6
5.35 , i.e. of the order of 30%, which is not so

“unfavorable”. More generally, largest tmin values cor-
respond to largest Q2 values but, as Q2 increases faster
than tmin in our kinematics, this actually makes the
ratio t

Q2 more favorable as Q2 increases.
– Or, an alternative explanation, based on and supported

by the success of the handbag mechanism at high and
intermediate W values, is that the GPD formalism is
indeed at work in the valence region but then, a signifi-
cant and fundamental contribution in our parametriza-
tion of the GPDs is missing. We devote the following
paragraphs to a discussion on the nature of such a po-
tentially missing contribution.

We recall that, in the framework of the JML model,
the strong rise of the cross section as W decreases, is due
to the t-channel σ and f2 meson exchange processes. It is
then tempting to associate the potentially missing piece in
the GPDs to t-channel meson exchanges. The best exam-
ple of such contribution, in terms of GPDs, is the so-called

D-term which was originally introduced by Polyakov and
Weiss [44] who showed that it was required to introduce
such a term in the most general parametrisation of GPDs,
in addition to Double Distributions, in order to satisfy the
polynomiality rule. We recall that the D-term is non-zero
only in the −ξ < x < ξ domain, it is odd in x and it is
usually parametrized in terms of Gegenbauer polynomials
of argument x

ξ
. The −ξ < x < ξ region corresponds to the

qq̄ component of the GPDs and therefore the D-term can
be thought of as representing the exchange of a meson in
the t-channel. We see that a structure that exists only in
the −ξ < x < ξ domain would naturally provide a con-
tribution that decreases with W , since W ≈ 1

ξ
. In other

words, as W increases, ξ decreases and therefore the sup-
port of such structure decreases and, as a consequence, its
contribution diminishes, to the point of being null in the
extreme ξ = 0 limit. In particular, this means that such a
contribution is not sensitive to the relation linking GPDs
to quark densities at ξ=0. Furthermore, as it is odd in x,
it doesn’t contribute to the sum rules linking the GPDs
to form factors. One sees that there can be contributions
to the GPDs which completely escape any normalization
or constraint.


