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Interplay of the exchange interaction and the spin-orbit interaction introduces subtle
modifications to the electronic band structure of a ferromagnet that lower the symme-
try of the system with respect to the nonrelativistic case. This effect brings prominent
consequences, such as the emergence of the magnetocrystalline anisotropy, intrinsic
anomalous Hall effect, or anisotropic magnetoresistance. In this contribution, we will
discuss the experimental results obtained for thin Fe(001) films epitaxially grown on
Au(001) using high resolution angle-resolved photoelectron spectroscopy as well as
spin- and k-space resolved photoemission microscopy. We have observed clear modi-
fications of the electronic band structure of Fe(001) near the Fermi level, depending
on the magnetization direction. We will show opening/closing of the spin-orbit gaps
within the bulk electronic structure [1], as well as substantial shifts in energy and
momentum of the quantum well states [2]. The quantized states that we observed
can be responsible for the oscillations of the magnetic anisotropy in Fe(001) thin films
with periods of about 5 and 9 monolayers. The experimental results will be con-
fronted with the photoemission simulations performed starting from the initial band
structure described by the GW method and taking into account intrinsic broadening
of the final state along the wavevector perpendicular to the sample surface.
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