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The proton consists of three valence quarks, sea quarks and gluons. The sea quarks are generated
from the gluon splitting:g - q +g. According to QCD (Quantum Chromodynamics), the gluon splitting
is independent of the quark flavor. It suggests that the amounts of d and % should be the same in
the proton. However, the NMC experiment at CERN found that the amount of d is larger than that of
i using the deep inelastic scattering in 1991. The E866 experiment at Fermilab measured the flavor
asymmetry of the antiquarks (&/ﬁ) in the proton as a function of x using the Drell-Yan process in
0.015 < x < 0.35. Here, x is Bjorken x, which is the fraction of the momentum of the parton to the
proton. The E866 experiment reported the flavor asymmetry as much as 70% around x = 0.2. The SeaQuest
experiment aims to measure accurately the flavor asymmetry (i/ﬁ in a wider and higher x range, 0.15 <
x < 0.45, using the Drell-Yan process.

In this thesis, the result of the data analysis of the flavor asymmetry &/ﬁ in the proton in
SeaQuest is described. The d/ii is extracted from the dimuon yield ratio of p—p and p—d reactions
of Drell-Yan process. In the high beam intensity experiment, one of the key elements is to control
the tracking efficiency of charged particles through the magnetic spectrometer. The tracking
efficiency depends on the chamber occupancy, and the appropriate method for the correction is
important. The chamber occupancy is the number of hits in drift chambers. A new method of the
correction for the tracking efficiency is developed based on the occupancy, and applied to the data.

The flavor asymmetry d/ii is obtained in 0.1 <x < 0.58. The result at 0.1 <x < 0.45 is d/u > 1.0,
and the result at 0.45<x < 0.58 is that d/ii is consistent with unity within the statistical
uncertainty.

This new result of (f/ﬁ is important information for the internal structure of the proton. It is
used to investigate the validity of the theoretical models. It is also used as the input to
simulations of hadron reactions such as W% production in various experiments. The new knowledge on
antiquark distributions helps to improve the precision of the simulations.
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