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Summary
Dilute magnetic impurities in non-magnetic metallic matrices have been intensively studied in for investigat-
ing single ion Kondo effect and the development of spin glassy behavior upon increasingmagnetic interactions
with dopant concentration. Here we report on an investigation of magnetic iron nano-clusters formed in non
magnetic hosts with low solubility for iron. We will concentrate on films of cadmium in comparison with our
earlier studies on silver films. Nanometer size clusters of iron can be formed in films containing iron in the
range from 0.1 to several at% via vapor co-deposition. Characterization of samples was performed via X-ray
diffraction, resistivity, magnetization, susceptibility, and Mössbauer spectroscopic measurements at various
temperatures and applied magnetic fields. Up to concentrations of about 2 at% Fe the iron clusters are well
defined as distinguished from their distinct hyperfine parameters.
Spin-freezing is traced from Mössbauer and magnetization data with freezing temperatures ranging from be-
low 4 K up to about 15 K depending on cluster concentration. Models for describing the dynamic hyperfine
spectra in this temperature range will be presented taking into account different mechanisms for cluster-
cluster interactions.
Above the freezing temperature we can derive average cluster magnetic moments from magnetization data
and also from the field dependence of the magnetic hyperfine fields at Fe obtained in applied external fields.
Both macroscopic and local magnetic data are in good agreement yielding moments on the order of 15-20 µB
for iron clusters in Cd films, compared with 35-40 µB found for Ag films. I.e., in both cases the clusters com-
prise only few atoms. The hyperfine spectra taken in applied field indicate a reduction of the iron moments at
low temperatures which can be interpreted with moment compensation via conduction electron scattering. A
competition between Kondo effect and the magnetic coupling of clusters via conduction electron polarization
interaction could be clearly traced from the resistivity data of the silver films.
Whereas in films with iron concentrations up to about 2 at% we have controlled formation and growth of
small clusters, this is no more the case for higher concentrations. Strong irreversibility in magnetization is
found extending up to 100 K. The hyperfine data prove the presence of the same kinds of clusters as found for
lower concentration yet with much bigger sizes.
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