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Abstract

The Standard Model of Elementary Particle Physics (SM) is the present
theoryfor the elementary particles and their interactions and is a well-
established theorywithin the physics community. The SM is a combination
of Quantum Chromodynamics(QCD) and the Glashow{Weinberg{Salam
(GWS) electroweak model. QCDis a theory for the strong force, whereas
the GWS electroweak model is a theoryfor the weak and electromagnetic
forces. This means that the SM describes allfundamental forces in Nature,
except for the gravitational force. However, the SMis not a nal theory and
some of its problems will be discussed in this thesis.In the rst part of this
thesis, several properties of baryons are studied suchas spin structure, spin
polarizations, magnetic moments, weak form factors, andnucleon quark sea
isospin asymmetries, using the chiral quark model (QM). TheQM is an eective
chiral eld theory developed to describe low energy phenomena of baryons,
since perturbative QCD is not applicable at low energies. The resultsof the
QM are in good agreement with experimental data.The second part of the
thesis is devoted to the concept of quantum mechanicalneutrino oscillations.
Neutrino oscillations can, however, not occur within the GWSelectroweak
model. Thus, this model has to be extended in some way. All studiesincluding
neutrino oscillation are done within three avor neutrino oscillationmodels.
Both vacuum and matter neutrino oscillations are considered. Especially,global
ts to all data of candidates for neutrino oscillations are presented and alsoan
analytical formalism for matter enhanced three avor neutrino oscillations
usingtime evolution operators is derived. Furthermore, investigations of matter
eectswhen neutrinos traverse the Earth are included.The thesis begins with
an introductory review of the QM and neutrino oscillationsand ends with the
research results, which are given in the nine accompanyingscientic articles.
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