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Surfactant stabilized magnetic liquids of different concentrations
and compositions have been studied by small-angle scattering using
polarized neutrons and synchrotron x-rays. Magnetic liquids or
ferrofluids are colloidally stable dispersions of homogeneously
dispersed magnetic nanosized particles with e.g. cobalt or magnetite
cores in suitable liquid carriers. Magnetosomes are intracellular
nanosized magnetite crystals, covered by protein and lipid membranes
formed by biological mechanism in magnetotactic bacteria.

The structure and size distribution of core-shell particles and of
magnetic aggregates are studied in diluted ferrofluids. Interparticle
interactions are induced in concentrated fluids (up to 6 vol% magnetic
crystals) by an applied external magnetic field that gives rise to
ordering of the core-shell particles.

Co particles are arranged in pseudocrystalline hexagonal planes
with the magnetic moments aligned parallel to the [110] direction.
Magnetite based ferrofluids show orientation effects with decreased
order comparing to Co based fluids, because of their lower magnetic
interaction. In case of higher concentrated magnetosomes, particles
are aggregated in finite segments of chains which were found aligned
in the direction of the external field.
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