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The emerging field of spintronics offers the prospect of lower power consumption and higher
performances for future technologies. Materials with perpendicular magnetic anisotropy
(PMA), like FePd, are promising candidates to be used in spintronic devices. Research on
this type of materials includes the study of the magnetic configuration in thin films, how
it can be controlled and how it switches. Micromagnetic simulations enable one to support
experimental results and to understand the underlying physics. For these reasons, this thesis
is a study of the domain-wall structure and the reversal mechanisms in FePd thin films, by
means of micromagnetic simulations.

Above a certain critical thickness, the PMA induces the formation of out-of-plane-oriented
magnetic domains, separated by domain walls (DWs). We show that the DWs are of Bloch
type in the middle of the thickness, where the magnetization rotates in planes parallel to the
plane of the DW. On the top and bottom surfaces, Néel closure domains are formed, where
the magnetization rotates in a plane perpendicular to the wall.

The hysteresis and reversal mechanisms with an in-plane (IP) and an out-of-plane (OOP)
applied field are then investigated. We show that defects are central in the reversal mech-
anisms and must therefore be included in the simulations. During the IP reversal, a stripe
pattern is formed whereas, during the OOP reversal, reverse domains nucleate at the defects
and grow to form a maze (or labyrinth-like) pattern. The obtained hysteresis curves are
closed to experimental measurements.

Finally, the handedness (or chirality) of the Bloch walls is considered. Available neutron scat-
tering measurements suggest a preferred handedness. A Python code is written to compute
the neutron scattering patterns for the configurations obtained by micromagnetic simula-
tions. It confirms the interpretation of the experimental measurements in terms of chirality.
We show that the observed chirality is not likely to be the result of statistical fluctuations
of a non-chiral system where left and right-handed DWs would have equal probabilities. We
show that the handedness of the Bloch walls can be controlled with a weak chiral interaction
like the Dzyaloshinskii-Moriya interaction (DMI). This is however not a proof that DMI
exists in FePd thin films. The physical origin of the observed chirality suggests interesting
research for the future.



