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PERTURBATIVE CHIRAL QUARK MODEL/ MAGNETIC MOMENTS/

ELECTROMAGNETIC FORM FACTORS/ MESON CLOUD.

The Perturbative Chiral Quark Model (PCQM) has been verified successful
in describing many aspects of baryon properties such as axial form factors, electro-
magnetic form factors, pion-nucleon sigma term, ground-state masses of baryons
and other baryon properties. In the PCQM baryons are described by three rela-
tivistic valence quarks confined in a static potential, which are supplemented by a
cloud of pseudoscalar Goldstone bosons (meson cloud), as required by chiral sym-
metry. The interaction of quarks with Goldstone bosons (7, K, 7) is introduced on
the basis of the nonlinear model. When considering mesons fields as small fluctu-
ations we restrict ourselves to the linear form of the meson-quark interaction.

In this thesis PCQM at one loop is applied to describe the current quark
mass (pion mass) dependence of the electromagnetic form factors, charge radii
and magnetic moments, so far determined at relatively large quark masses corre-
sponding to pion masses of m, > 0.6 GeV, down to physical values of m, (= 0.14
GeV). In the chiral limit, with m, — 0, QCD at low energies is realized in the
form of an effective field theory with spontaneously broken chiral symmetry, with
massless pions as the primary active degrees of freedom (an important component
of hadron structure at low energy and low momentum scales).

It is found that the theoretical results for the masses, electromagnetic form

factors and magnetic moments of the octet baryons display a significant role of the



meson cloud at low momentum transfers. This is consistent with that meson clouds
form the outskirts of baryons and hence the meson cloud contributions should
be significant for only small momentum transfers. The theoretical predictions
for the meson mass dependence of baryon octet properties are fairly consistent
with present lattice QCD calculation and chiral extrapolations of these results.
Given also the simplicity of the PCQM approach, this work may conclude that the
evaluation at one loop is sufficient to correctly describe the pion mass dependence

of the discussed observables.
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