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Abstract

We apply the Meson Cloud Model to the calculation of nonsinglet parton dis-
tributions in the nucleon sea, including the octet and the decuplet cloud baryon
contributions. We give special attention to the differences between nonstrange and
strange sea quarks, trying to identify possible sources of SU(3) flavor breaking. A
analysis in terms of the x parameter is presented, and we find that the existing
SU(3) flavor asymmetry in the nucleon sea can be quantitatively explained by the
meson cloud. We also consider the £+ baryon, finding similar conclusions.
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1 Introduction

The presence of a flavor asymrmetry in the light antiquark sea of the proton is now clearly
established [1, 2]. It can be expressed either in terms of the difference, A(z) = d(z)—a(z),
or in terms of the ratio, R(z) = d{z)/@(x). The fact that this difference is larger than
zero (or that the ratio is larger than one) is usually referred to as SU(2) flavor symmetry
breaking in the proton sea.

We will discuss in this paper the nonperturbative origin of the breaking of flavor

symmetry, both at the SU(2) and at the SU(3) level. To this end, we will study the

suppresion factor of @ antiquarks in the SU(2) case, defined as
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and the suppression factor of strangeness in the SU(3) case:
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We notice that in the limit of exact SU(2) (SU(3)) flavor symmetry i) = 1 (k) = 1).
The CCFR collaboration has measured {3] s =~ 0.37 & 0.05 (0.477 4 0.05) in a LO
(NLO) QCD analysis. Uncertainties apart, it is clear that there is a substantial violation
of the SU(3) flavor symmetry. In the nonstrange light antiquark sector, the use of the
standard parametrizations leads to k@) ~ 1.3 [4, 5}, indicating also a strong violation
of the SU(2) flavor symmetry in the proton sea. At the same time, the SU(2) charge
symmetry is believed to hold within the baryon octet, i.e., d(z) — @(z) in the proton
is equal to @(z) — d(z) in the neutron. An interesting question is how SU(3) charge
symmetry is broken within the baryon octet. If the symmetry were exact, it would mean,
for instance, that s(z) — 3(z) in the proton should be equal to d(z) — d(z) in the ©*.
However, as calculated by the authors of Ref. [7, 8, 9], this is not the case, and in this
work we also investigate the origins of the breaking of this symmetry.

In QCD, exact SU(3) symmetry implies that the «, d and s quarks have the same
mass. Since the strange quark mass, ms, is significantly larger than the up and down quark
masses, the symmetry is only approximate. At the hadronic level, exact SU(3) symmetry
also implies that the masses of baryons or mesons belonging to the same multiplets are
all equal. Clearly this is not the case and the masses within the baryon multiplets differ




