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Static characteristics of the proton such as mass and charge are successfully explained
with constituent quarks. However, more dynamical structure was observed in high energy
interactions. The valence quarks are glued by gluons, and the gluon produces a pair of quark
and anti—quark, g — dd or g — uil, then they annihilate back to a gluon after a short time.
Those quarks and anti—quarks are called sea quark. Symmetry between @ and d in the proton
was believed because the coupling constant between gluon and quark does not depend on the
flavor of quark according to Quantum ChromoDynamics (QCD). However, the NMC experiment
discovered that the proton has more d than %. Later, the E866 experiment at Fermi National
Accelerator Laboratory (Fermilab) measured the ratio of &/ﬂ in the proton as a function
of x at 0.015 < x < 0.35 using Drell-Yan process. The Drell-Yan process takes place in
hadron—hadron scattering. A quark in one hadron in the beam and an antiquark in other hadron
in the target annihilate into a virtual photon that decays into a lepton pair. This process
is well suited to measure the anti—quark distributions of the proton, since an anti—quark
is always involved. SeaQuest experiment at Fermilab measured the ratio of d/# in the proton
precisely at wider x region, 0.1 < x < 0.58, using the Drell-Yan process.

This thesis shows the construction of the detectors, data taking and result of data analysis
in SeaQuest. The ratio of d/ui was extracted at 0.1 < x < 0.58 using the SeaQuest data taken
in 2014 and 2015. The result shows that the d/#i is higher than 1.0 at 0.1 < x < 0.45, and
the ratio is close to 1.0 at 0.45 < x < 0.58.

The result of J/ﬁ asymmetry at the wide x region is important information to understand
the internal structure of the proton and the origin of the sea quarks in the proton. The
result contributes to improve the precision of PDF of sea quarks. This is also important
because the PDFs are used as an input to the simulations of various hadron reactions.
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