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Why Pion Valence Distribution

Large-x behavior of pion valence distribution an unresolved problem

% Perturbative QCD, Dyson-Schwinger model (1 — 55‘)2 fall-off
% Nambu-Jona-Lasino (NJL) model, Duality arguments (1 — w)l fall-off
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% C12-15-006 experiment (Tagged DIS) at JLab to explore large-x behavior

% Lattice QCD can play vital role in understanding large x-behavior



Calculations of Parton Distributions on the Lattice
Y Quasi PDFs (X. Ji, PRL (2013))
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Power-law UV divergence from Wilson line in the non-local operator

% Pseudo-PDFs (A. Radyushkin, PLB (2017))
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Y& Hadronic tensor method (K. F. Liu, PRL 1994, PRD 200))

< Compton amplitude / OPE without OPE
(A. Chambers, et al PRL (2017))

* Position-space correlators (V. M. Braun & D. Muller (2008) )

ye | attice Cross Sections

# Requires four-point correlation function calculation on the lattice

$» Collaboration between lattice QCD and perturbative QCD



Parton Distribution Functions (PDFSs)
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What are Good Lattice “Cross Sections” (LCSs)

Single hadron matrix elements: Ma & Qiu
PRL (2018)

1. Calculable using lattice QCD with Euclidean time

2. Well defined continuum limit (a — 0), UV finite

3. Share the same perturbative collinear divergences with PDFs

4. Factorizable to PDFs with IR-safe hard coefficients
with controllable power corrections



|_attice Calculable + Renormalizable + Factorizable

erturbatively Calculable
Hard Coefficients

Factorization holds for any finite w and P?¢2
if & 1s short distance



Yk Hadron matrix elements: o, (w, &2, P?) = (P|T{0,(€)}|P)

w=PFP-§, 52#09 & =0

* Current-current correlators

Oj,52(€) = 4174272 71 77151 (€) 42(0)

d; : Dimension of the current
Zj . Renormalization constant of the current

Zj already known for the lattice ensembles being used
vk Different choices of currents
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flavor changing current gluon distribution




Lattice Calculation Setup
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% Analysis shown here on isoClover with 110 Configurations

% Lattice spacing ~ 0.127 fm, 0.09 fm (323 x 96, 32° x 64 )
my ~ 440,400 MeV

Projected calculation with



(Very) Preliminary Lattice Results

* Matrix element with currents: J1 =Vector, J2 =Axial

Yk Only 110 configurations and 1 random source used

* Momentum smearing to be used Gunnar S. Bali, et al
for higher momentum (PRD 2016))
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(Very) Preliminary Lattice Results
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Y Many different LSCs with different currents are
being analyzed

Y Momentum space matrix elements
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Y x-dependence of pion valence distribution can be
obtained from w =1/x

Thank You






¢2 be small but not vanishing

Apply OPE to non-localop O, (&)
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