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The proton is more complex than a collection of three valence quarks. We realize that an abundance of “sea”
quarks and gluons is crucial to understanding the mass and internal structure of the proton. The pion is
intimately related with the proton as analyses indicate an effective pion cloud exists around the core valence
structure. In the Drell-Yan (DY) process, two hadrons (such as protons or pions) collide, one donating a
quark and the other donating an antiquark. The quark-antiquark pair annihilate, forming a virtual photon,
which creates a lepton-antilepton pair. By measuring the cross-section of the dilepton pair, we obtain rich
information about the parton distribution function (PDF) of the hadrons. The PDF is the probability of finding
a parton (quark, antiquark, or gluon) at a momentum fraction of the hadron, x, between 0 and 1. Experiments
performed at Fermilab such as E866 and SeaQuest collect data in the DY process. Determining the pion PDFs
from the DY process stems from understanding the abundance of sea quarks. Complementary to the DY
process is deep inelastic scattering (DIS). Here, a target nucleon is probed by a lepton, and we investigate the
pion cloud of the nucleon. The experiments H1 and ZEUS done at HERA at DESY collect DIS data. Both DY and
DIS processes canmeasure small and large x depending on kinematics. Numerically, we have implemented the
DY cross-section and have obtained the result consistent with (Becher, et al. 2008). Now, we perform a double-
Mellin transform on the hard-scattering kernel to easily evolve the PDFs over energy scales as in (Stratmann
and Vogelsang, 2001). We present some preliminary fits of pion PDFs to DY datasets from Fermilab-E615 and
CERN-NA10. We aim to perform a full NLO QCD global analysis and a state-of-the-art fitting technique to
all available data for DY and DIS as in (McKenney, et al. 2016) to determine pion PDFs more accurately in all
x regions.
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