Introduction to Nanomagnetism: Basic Concepts and Applications

Marcelo Knobel®
1 Instituto de Fisica ‘Gleb Wataghin’, Universidade Estadual de Campinas CP 6165, 13083-970
Campinas (SP), Brazil

email address corresponding author: knobel@ifi.unicamp.br

Studies of magnetic nanoparticle systems have attracted much interest in the
last few years owing to their fundamental interest and technological applications. In
particular, the correlation of parameters such as size, morphology, crystalline struc-
ture, and shape of the particles with the resulting magnetic properties has been thor-
oughly investigated, but many open questions remain to be answered. Besides the
effect of grain size distribution, which strongly affects the magnetic response of the
system, important factors need to be controlled, such as the surface of the particles
(both roughness and composition gradient), the shape, and the phases formed within
the nanograins. Another crucial point is the role played by magnetic interactions
among the magnetic entities. This subject has been extensively studied from both
experimental and theoretical approaches, but up to now there it is not clear how the
dipole-dipole interactions can affect the macroscopic magnetic response of the sys-
tem.

An overview on the magnetic and magnetotransport properties of nanostruc-
tured magnetic materials will be presented, with particular emphasis on the basic fea-
tures displayed by granular nanomagnetic solids [1]. Besides a review of the basic
concepts and experimental techniques, the role of structural disorder (mainly the dis-
tribution of grain sizes), interparticle magnetic interactions and surface effects will
be also presented with some detail. Recent results, models, applications and trends
on the area will be also discussed.
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