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Gallium iron oxide (GaFeOs;) is a member of a multiferroic
family which exhibits ferrimagnetic and piezoelectric
properties below room temperature [1-2].This material has
orthorhombic crystal structure with space group P ¢ 2, n with
four different cation sites labeled Gal, Ga2 (mostly occupied
by gallium) and Fel, Fe2 (mostly occupied by iron) [3-5].
Polycrystalline GaFeO; materials have been prepared by a
traditional solid state reaction (SR) and sol-gel (SG) methods.
The Curie temperature (T¢) for GaFeO; (SR) is about 190K
and increases or reaches room temperature when the
temperature of preparation is decreased from 1400°C to
900°C. The dielectric constant and dielectric loss are
temperature and frequency independent for both samples.
Mossbauer analysis shows that at least two different
assignment of the EFG and IS for the main Fel and Fe2 sites
are possible. Both assignments results in similar site
occupancies. It follows from the neutron powder diffraction
that GaFeO; exhibits a ferrimagnetic order with spins parallel
to c-axis. Also Mossbauer indicates for higher temperature of
magnetic order in SG sample, in agreement with
magnetization and neutron data.
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Using soft x-ray resonant magnetic reflectivity in combination
with frst-principles calculations we present a new model of the
magnetic structure in fcc-Fe grown on Cu(001). Magneto
Optic Kerr Effect (MOKE) experiments indicate an inverse
spin reorientation transition, where the easy magnetization

axis changes from in-plane at 4 monolayers (ML) to out of
plane at 8ML thickness, while at 6 ML a hysteresis loop is
found for both, in and out of plane magnetization [1].

Three samples were prepared consisting of 4, 6 and 8 ML on
Cu(001) capped by 3nm Au. For each atomic layer both, the
magnitude and the direction of the magnetization is fitted.
While at 4ML the sample is ferromagnetic, for the anti-
ferromagnetic structures in the coverage range between 6 and
8 ML we find blocks with robust magnetic structure, while the
relative directions between the blocks vary involving a non-
collinearity within the spin structure [2]. Experimental results
are supported by parameter-free calculations within the
framework of the density functional theory.
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