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Magnetic Properties of Ultrafine Particles and Their Applications in Technology
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Fine particle magnetism involves both size and surface effects due to the large specific surface
area. The recent advances in research are reviewed from an experimental point of view. The
particles dealt are focused on single-domain particles and superparamagnets and their magnetic
behavior and the practical applications are described. Basic magnetic properties of ferromagnetic
and ferrimagnetic fine particles are discussed. Surface magnetism of spin collinearity in connection
with ithe value of the saturation magnetization of ultrafine particles is also concerned. Recent
applications of fine particle magnetism including permanent magnets, particulate magnetic-recerding

media and magneti¢ fluids are presented. Finally some future research prospects are reviewed.
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Fig. 2 Specific saturation magnetization at
room temperature versus specific surface area
for CoffesOq ultrafine particles.
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Fig. 1 Schematic representation of magnetic hysteresis curve for

an assembly of randomly oriented uniaxial particles,

{a) for

single-domain particles and {b) for superparamagnetic particles,
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Fig. 3 Mbdsshaver spectra of small CoFeaOu
particles (500A) at 4.2K. {a) without mag-
netic field and (b ) with a longitudinal ex-
ternal magnetic field of 50 kQe.
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Fig. 4 Mbasbauver spectrum of Fe small par-
ticles (200 A) taken at 4, 2K in a longitudinal
external magnetic field of 25 kQe.
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Fig. 5 Schematic representation for magneti-
zation in a particle under high magnetic field
applied. Shaped parts are spin canted region.
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(b)

Fig, 8 Magnetic domain pattern of Ba-ferrite
particles observed by colloid-SEM method,
showing (a) multidomain structure for a large
particle and (b) single-domain structure for a
small particle. The photos provided by courtesy
of Prof. K. Goto of Tohoku Univ,
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Fig. 7 Magnetic hysteresis curve (v~H curve)
for randomly oriented SrFenQOwn particles.
Stoner-Wohlfarth theoretical curve {dotted) is
shown.
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Fig. 8 Electrom micrograph of ultrafine Fe
particles prepared by a chemical reduction
methad.
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