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Abstract

Sea quark distributions in the nucleon have
naively been expected to be generated perturba-
tively by gluon splitting. In this case, there is
no reason for the light quark and antiquark sea
distributions to be di�erent. No asymmetries in
the strange or heavy quark sea distributions are
predicted in the improved parton model. How-
ever, recent experiments have called these naive
expectations into question. A violation of the
Gottfried sum rule has been measured in sev-
eral experiments, suggesting that u < d in the
proton. Additionally, other measurements, while
not de�nitive, show that there may be an asym-
metry in the strange and antistrange quark sea
distributions. These e�ects may require nonper-
turbative explanations. In this review we �rst
discuss the perturbative aspects of the sea quark
distributions. We then describe the experiments
that could point to nonperturbative contribu-
tions to the nucleon sea. Current phenomeno-
logical models that could explain some of these
e�ects are reviewed.

Table of Contents

1. Introduction

2. Generation of the perturbative sea

2.1 The improved parton model
2.2 Q2 evolution
2.3 Experimental Studies
2.4 Aspects of the small x sea
2.5 Perturbative sea summary

3. Possible nonperturbative contributions to
the sea

3.1 The Gottfried sum rule{u vs. d

3.1.1 Current experimental studies
3.1.2 Meson cloud models

3.1.3 E�ects of Pauli blocking
3.1.4 Chiral models
3.1.5 Charge symmetry violation
3.1.6 Light sea summary

3.2 The strange sea

3.2.1 Experiments
3.2.2 s/s asymmetry
3.2.3 Strange form factors
3.2.4 Strange sea summary

3.3 Heavy quark contributions to the sea

3.3.1 Current experimental evidence
3.3.2 Nonperturbative heavy quarks
3.3.3 Intrinsic charm
3.3.4 Meson cloud models
3.3.5 Heavy sea summary

4. Summary

�LBNL-45333; invited review for Prog. Part. Nucl.
Phys. 45 (2000) S105.


