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The magnetiam of ultrefine partides has been dudied for more then fifty years but it
is dill a fiedd to be better understood, not only from the technologicd point of view, but dso
owing to fundamenta quetions on the bedc Physcs of some observed phenomena From
an intediscplinary viewpoint, the fine patide magnetian brings about interet in some
aess tha dudy sysems which present naturd disperdons of maegnetic cyddlites such as
some animads or geologicd dements Also, one can atificdly produce materids of
potentid  goplicstion in chemidry and enginexing  (megnetic  fluids meagnetic  paints
cadyss magneto-rheologica fluids magnetic recording), facts that turn out the dudy of
nanogiructured magnetic materiasto be of broad interest and utility.

In this tdk, a gened pesective of recent invedtigaions in granula magnetic
systems formed by ultrafine patides embedded in a non-megnetic marix will be given.
Besdes the dfect of gran dSze didribution, which drongly affects the megnetic response of
the granular system [1], important factors need to be controlled, such as the surface of the
paticles (both roughness and compostion gradient), the shgpe, and the phases formed
within the nanograins [2]. Another cucd point is the role played by magnetic interactions
anong the magndic etities This subject has been extensvey dudied from  both
expeimenta and theoreticd ddes [3-5], but until now there is not a clear picture of how the
dipole-dipole interactions affect the macroscopic megnetic response of the sygtem. As a
maiter of fact, many different, often conflicting modds have been goplied to explan the
expaimentad daa on magnetic nanopaticde sysems. For example, one of the goproaches
condgders the interpatice interactions through a change of the energy baries of isolaed
paticdes [3]. This agpproach corresponds to replacing a genuine many-body effect with a



angle-patide description; it is therefore no more than a smplifiedrepresentation of a much
more complex, and quditatively different dtuation. On the othe hand, a sscond goproach
takes into account collective phenomena [4], but the predictions of such a modd seem to
contradicc many experimenta  results  Consequently, there has been a consderdble
discusson aout the exigence of dgnificat oollective effects in magndic  nanoparticle
gysems and severd speculaions regading a Soin-glasslike phase & low temperatures on
dipole-dipole interacting sysems|[3].

Recent approaches will be shown and compared in order to illudrate the complexity
and exhibit some quedions that ae dill unanswvered in this fasdinaing area of magnetism
and solid gate Physics,
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