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Abstract— The shapes of aggregales of ferromagnelic ultrafine particles have been studied experimentally and
theoretically. Experiment shows that the paricles form more chain-like aggregates when both the size and the
saturation magnetization of the particles increase as far as ther sizes remain within single domain. The chains become
straightened under an external magnetic field. The primary particles in a single chain seem to have very narrow size
distributions. The various shapes of the aggregates could be described mathemalically by the concept of ‘fractal’. The
values of the efficiency factor which modifies the extent of Brownian coagulation were calculated from a model
equation considering isotropic forces (van der Waals and hydrodynamic forces) and anisotropic force (magnetic force),
respectively. It has turned out that the latter force dominates the formers in case of chain-forming particles and the
model well supports the experimental observations on the chain linearization under the field and the monodispersity
of the primary particles, described above.
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Fig. 1. Aggregation of iron particles in evapora-
tion chamber without magnetic field.
Above: x 20,000/ Below : x 200,000
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Fig. 3. Experimental size distributions of primary

particles formed in evaporation chamber. D
is particle diameter, DAVG is the number
diameter.
Curve Alline): DAVG=124 A, standard devia-
tion =0.22, host gas pressure = 20 Torr; Curve
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Fig. 4. Aggregation of iron particles (abé;ré) am;
cobalt particles (below) from liquid-phase
reaction, X 40,000.
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