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Abstract
A magnetic particle suspension has a significant potential for application in a variety of

engineering fields, and therefore many researchers have addressed a suspension composed of

magnetic spherical particles. Nowadays, material scientists are able to synthesize magnetic

particles with a variety of geometric shapes such as rod-like, disk-like, cube-like and octahedral

particles, and therefore, it may be desirable to develop simulation methods to accommodate a

suspension composed of non-spherical particles. From this background, we have developed

a quasi-two-dimensional Monte Carlo simulation technique for a suspension composed of

magnetic octahedral particles.
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Internal structure, Cluster formation
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Fig. 1 Octahedral particle model and the coordinate
system. Octahedral particles have a full three-
dimensional rotational ability in a xy-plane.
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Fig. 2 Main configurations for a 4-particles system:
(a) The cluster unit with an edge-to-edge
configuration, () The cluster unit with a face-to-
face configuration, (¢) Another cluster unit
with a face-to-face configuration.
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Projection plane

Fig. 3 Particle arrangement for the analysis of an
overlap between two octahedral particles: (a)
Separating and projection planes, (b) Typical
regime for assessment for particle overlap be-
tween two octahedral particles.
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Fig. 4 Aggregate structures for a strong magnetic
particle-particle interaction strength 1=10:
(a) =0 and (b) £=10.
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Fig. 5 Radial distribution function for a strong
magnetic particle-particle interaction
strength A=10.
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