
LHCb. On the baryonic side, the PDF of the ∆+ was calculated [78], with its importance
consisting in the possibility of shedding light on the sea quark asymmetry in the nucleon.

5 Summary and prospects

Figure 2: Dynamical progress of lattice PDFs/GPDs, with papers grouped according to the
method and topic.

The seminal 2013 paper of Ji [5] sparked intense interest in determining partonic distri-
butions on the lattice, proposing a powerful framework how to access the relevant light-cone
correlations with lattice-calculable Euclidean ones and also leading to the revival or concep-
tion of alternative methods, all based at some stage on factorization to get to the physical
distributions. This dynamical progress is illustrated in Fig. 2, where papers only of the last
around 3 years are referenced.

This proceeding has been written with a broader community in mind and below, we sum-
marize the main messages that it tried to convey.

• Extraction of partonic distributions is difficult on the lattice, requiring multiple non-trivial
ingredients. It is crucial that control over all these ingredients is possible, but it can be
achieved only with dedicated and careful studies of several sources of systematic effects.

• Thus, the road from exploratory to precision studies is long. Most present-day calcula-
tions for partonic distributions are at the stage of exploratory or somewhat more advanced
studies, but conclusions remain so far qualitative.

• Unpolarized twist-2 PDFs, well-known from global fits to abundant sets of experimental
data, are the natural benchmark for the lattice – their reproduction within completely and
properly quantified uncertainties will be one of the milestones for the lattice program. At
the present stage, there are indications that the size of systematic uncertainties is similar to
their magnitude found in other lattice hadron structure studies. Nevertheless, proper quan-
tification of the systematics will require dedicated studies, both on the lattice (additional
simulations e.g. at several lattice spacings and volumes) and theoretical (e.g. perturbative
corrections at higher order or explicit methods to calculate power corrections).

• For other distributions, lattice can be foreseen to provide constraints that can be incorpo-
rated into extractions from experimental data. For several cases where experimental data
are basically non-existent, lattice can provide the only available information or one that
can be on a similar footing as data that will come from ongoing or planned experiments
focused on nucleon’s 3D structure (e.g. from the 12 GeV program at JLab or the EIC in
a more distant future). The prerequisite for this is, again, the complete quantification of


