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Abstract OLD FROM PAPER 1 In the frame-
work of quantum chromodynamics (QCD), parton dis-
tribution functions (PDFs) quantify how the momentum
and spin of a hadron are divided among its quark and
gluon constituents. Two main approaches exist to de-
termine PDFs. The first approach, based on QCD fac-
torization theorems, realizes a QCD analysis of a suit-
able set of hard-scattering measurements, often using a
variety of hadronic observables. The second approach,
based on first-principle operator definitions of PDFs,
uses lattice QCD to compute directly some PDF-related
quantities, such as their moments. Motivated by re-

(

cent progress in both approaches, in this document we
present an overview of lattice-QCD and global-analysis
techniques used to determine unpolarized and polarized
proton PDFs and their moments. We provide benchmark
numbers to validate present and future lattice-QCD cal-
culations and we illustrate how they could be used to
reduce the PDF uncertainties in current unpolarized and
polarized global analyses. This document represents a
first step towards establishing a common language be-
tween the two communities, to foster dialogue and to
further improve our knowledge of PDFs.
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I. INTRODUCTION AND MOTIVATION
FEditors: Fred, ...

e Intro: (2-3 pages) [Fred

— Introduce the ”cast”

— Relation between Collinear PDFs,
TMD

— Impact for SM and BSM

GPD,

The detailed understanding of the inner structure of
nucleons is an active research field with phenomenologi-
cal implications in high-energy, hadron, nuclear and as-
troparticle physics. ...

The first paper is in Ref. (Lin et al., 2018)
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Il. CHAPTER # 2: PARTON DISTRIBUTION
FUNCTIONS (PDFS)
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In this section we cover PDFs (20777 pages)
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2. Polarized Alberto, Marco, Aurore,Jianjui
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e Intersection of lattice and global PDFs Tim

1. Quasi-PDFs, connections to global fits Tom-
maso, Zhouyou, ...

2. Connect PDFs to the lattice:
dence Jianwei, ...

scale depen-

3. Moments Marco
e Strange PDFs Alberto, Rui/Huey-Wen, ...
e Small-x issues Gerrit, Dave, Huey-Wen, ...
e Nuclear PDFs

1. nPDFs Emanuele, Fred, ...
2. Light nuclei moments Michael W
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e Outlook:

— Rethinking PDFs for the next decade

— what measurements do we need
e Conclusions:

e Acknowledgments

The study of the PDFs of the proton is an active in-
terdisciplinary research field lying at the crossroads of
high-energy, hadronic and nuclear physics, with impor-
tant applications in astroparticle physics. In this white
paper,
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